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Neuroscience 2019-2021

Semester-l
Code Title
NS/l0l Cell Biology ond Neuron Orgonizcliion
NS/ 102 Neuroonolomy
NS/ l03 Genelics ond Moleculor Biology

N5/ l04 Loborolory Tools ond Techniques
NS/105 Proclicol Cel Bioogy& Genetics
NS/ 106 Proclico -NeuroonolomY
NS/ l07 Assignmen l/Persono ily ond skil developmeni
NS/l0B Seminor I

NS/ l09 Comprehensive Vivo-voce exom

Semesler-ll
code Tiile
NS/201 Riochemisiry
NS/202 NeurochemislrY
NS/?0:l Developolonl.r Neurobiology
NS/20,1 CerluLor Nclrrophysiologyond Biophysics
NS/205 1'roc lico -Riochemistry ond Moleculor Biology

NS/206 Procllcol Neulophysio ogy
NS/20l Assignmenl/Personolily ond skil developmenl
NS/208 Seminor ll

NS/209 Corlrpr(j hensive vivo-voce exom

Semestel-lll
Code Tille
NS/301 mmunologY
NS/302 Syslems Neuroscience-l: Sensory ond Motor Syslems

NS/303 SystemsNeuroscience-l:ReguloiorySyslem
NS/304 Behoviour ond Cognilive Neuroscience
NS/305 Pr,lclicol-Neuropolhology
NS/306 Proclicol Behovior biology
NS/30/ Assignmenl/Persono ily ond skill developmenl
NS/308 Senrinor lll

NS/309 ComprehensiveVivo-voceexqrn

Semesler-lV
Code Title
Ns/l0l C inico Neurochemislrv crnd Neuropoihology
NS/402 Prcrclico
NS,i,103 Proiecl
NS/ 1U4 Assigrrmenl/t'ersonolily ond skill developmenl
NS/405 SerYrinQr lV
NS/406 Cornplehensive Vivo voce exom

Gool ond Objeclives:--- - -ln.'.rio;o, gool of introducing q MSc' Neuroscierlce course. is lor deveLopmenl ol lrolned

rn,rupo*ui r,ouing oLio,ro ouerui"uioith; different ospecls ol neuroscience' ll is plclnned lo ieoch lhis

.irr.I" 
"i 'n" 

p&lqroouote level, importing ihe brood perspeclive ol the differenl cliscipLlnes which

comprise neuroscience over o two yeor period'

The Troining:
ll is hoped thqt the M.sc. Neuroscience progromme would offer troining in neuroscience lo

groduoles who wou d then be we I equlpped lo lot'e uplheir Ph'D' worl ln specilic oreas ol broin reseorch

lhe studenls wilh o M.sc. in N.rr"t.i"n." Degree wou d hqve ocquired ihe bosic knowledge in moior

;t;;t;t;;t tf neuroscience rrch- Ls n""Jonotomv' neurophvsioltsY Ty,'?:1"11:]ly ".::]:l :]3
",r,,rlofatgv, 

neurogenetics, cognilive neuroscience oncl lhe knowledge of worl'inq ot molor' serrsoTV ono

rcaJU olory syslems The oevelopmeni LnJ regeneroiion of lhe broin os we I os lhe knowledq-' in bosics ol

c iniajo neuroscience in lerms ol dlseoses onjdiognoslic lools would olso be provided lhe slLrclen15 woul'i

o ru oaqui,a proclico knowledge in tne oOov'e ospecls os we c15 in reseorch m''lhodoloqy olrd

cor.pulolionol skil s 
sytLABUs {20t 9-2021)

M(rslcr ol Science in Nourosclence course sho I comprlse ol foLrr semeslers ol six rrlor)lh! dlrroliorl

e.rch. The Io lowing ls o summory of lhe course, whlch is followed by deloiled descriptlons:

M.Sc. Neuroscience: Theory ond Procticol Courses*

Credits
3
3
3
3
3
3
I

I

4
Totol= 24

Cledits
3
3
3
3
3
3
l
I

Tolol= 24

Credils
3
3
3
3
3
3
I

l
4

Totol= 24

Credits
3

)2
I

I

Totol= 24

MASTER{F SCIENCE (M.SC.) IN NEUROSCIENCE
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Detoiled Svllobus (201 9-2021 )

Semesler-l (Credils 24)

NS/]01:CEtt BIOIOGyANO NEURON ORGANIZALON Credils=3
Nole: Neurons coniqin lhe some inlrocelulor componenls, os do olher cells. Unclerslonding oi breI
f unciion wou d ob,soluiely need o cleor underslonding of the ce lulor qnd rnoleculor orgonizollor') ol
neurons qnd g io os unils. Thus in this pqper lhe studeni is expected lo learn in grecrler detoils lhe sub-
cellulor ond molecu or orgonizolion oi neurons ond glio. The poper lo be iought in oltroul 40 eclure! each
ot 90 minules durolion. n view ol lhe explosion ol knowledge in Ceil Biology we hove lried lo deloll oul lhe
inrporlont ospecls in eoch topic lo eosily confine to o inrii in leoching.

Unit-l
I Membrone Slruclure ond Funclion, slruclurql models: Composilion and dynomlcs
2. lronsporl ol ions qnd mocromo ecules; Pumps, corriers ond chonnels
3. Indo ond exocylosis; Membrone corbohydrotes oncj lheir signiiiconce in (:()]ulor

recognilioni Cellu or junclions ond odhesions
4. Nuceus Slruclure cnd Iunclion of nucleor -^nvelope, amirro crnd nucleorrt:

Mocromoleculor lrofficking; Chromolin orgcrnizolion ond pock.rg nq
Unit- ll

5. Ce cyc e ond conkol rnechonisms
6. Milochondrio Slruclure; Orgonizolion ol resplrolory choin cornpexe5; All'] synllr!r!e

Slruclure funcllon relolionshlp; Milochondrio DNA ond nlole sleliily
/. Slruclure ond Iunclion ol Golgi opp(rrcl!r5. lysosornes ()nd endophsnrla relicu LlI]
B Orgonizoiion ond role ot microlubu es ond microtiiornenls; Ce shcrpe or)d nlolllity
t. Aclin blnding proleins ond lfrek signiflconce; Muscle orgonizalion crnd funclionr MoLeculor

moiors: lnlermediole filomenls; Exlrocellulor molrix in onirnols
u nil-lll

10. An overview of lhe nervous syslem
I l. Neurons: lnlroduction 10 neurons, The Neuron Doclrine, Nissl ond

of neurons
12. Cylology oi neurons, C ossificotion ond lypes of neurons

Go gi sloins. Comporrenls

13. Dendrites slruclure ond lunction, Axons struclure ond funclionol qspecls, mye inolion ond
synopseS

Unit-lV
14. Glio ce s; Slruclure qnd funclion ol gliol cells, Dif ierenl lypes of g iol 'ce 1s oslro(iyicr.

olioodendrocyles ond Schwonn ce ls

15. Types ol oslrocyles - lype I & ll oslrocyles, fibrous ond proloplosmic crslrocyles. mporlorce
of oslrocyles in glulomale melcrbolism ond blood broin borrier

16. Funclionsof olhergliol cells: oigodendrocyle ond microglicr cels,Microgio plronolyp(,'s
li'. Overview ol qlioloncl neuronol relcrtionship in lhe CNS
lB. Gliq neuronol inlel.poyin theCNS

Suooesled Books:
l. Siegel, Bosic Neurochemirlry (8" Edilion) Acodemic Press. 2015
2. A berles. Mo eculor Biology ol lhe C-- | (6th Edilion) Gcrr ond Scl--nce. 20 5

3. Konde , Principles ot Neuro Science (5" edition), Mccrow Hi l, 20 l3
4 Verkhrolsky, Glio Neurobio ogy. A Texl Book, Wiley, 2007

NS/I O2:NEUfOANAIOMY Credils=3

Note: l is expecied thol o studenl of M. Sc. Neuroscience shoud hove bosic urrderslondlno of llre
onolornicol orgonizolion of lhe nervous sysiem during lhe ln semesler so lhol he/she is obe lo cofieole
lhe funclionol ospecis in su-bsequeni sloges of eorning.

unit-l
l. Gross onolomy of lhe qdu I broin; orgonizolion of lhe nervous syslern
2. SubdiviSions of lhe nervous syslem; Concepl olCNS, ANS & PNS

r he< o P. 5tL lond -en I 9a
4. Cerebrospinol lluid
5. Conslilulion of CNS: Overview; Neuronol elernenls, basic circull. synoplk: ocllon d€r(lrili.

properlies ond Iunclionol operoiion ofoxons
Unil-ll

6 Perlpherol nervolts svslerni Genero orgonizolion; nerves. rools ond llong lol seir5ory endirl!,lt
7. Soinol cordr Gross onolomy. inlerno sll.uclure, lroclS ol lhe oscencling crncl desc"rrdlrl{l

flbor!. spinol reflexos
Broinsleri: Medu lo
lorrnolion

University, Gwalior

ob ongolo, pons, loul.ih venlric e Mldbroirl. nuclei ond lrocls. rel cu ortl.
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9. elqI]lq.l !qve! l'uncliono ospects. cLossilicotion of cronio oncj spinol nc'rve (llrlponcnls
U nit- lll

lO Neuronol eements, bosic circuil, synoplic oclion. dendritic properlies ond lunclion.rl
operolion oiTholomus; Scheme of lholomic orgonizclllon, nuc ei of lhe lholomus

I l. Funclionol ospects ond clossilicolion of croniol ond spincll nerve componenls
12. Neuronol elemenls, bosic circuil, syncrplic oclion, dendrilic properlies ond lunclbrroi

operolion ol Bosol oonoliq: Corpus striolum, subiholomic nucleus, gubslonlio nlgro
13. Neuronol elemenis, bosic circuil, synoplic oction, dendrilic properlies oncl Iunc:lbnol

operolion ofCerebelum: Gross onotomy, cerebelor coriex, centra nuclel. c.rrebe arT

peduncles,f unclionol onotomy of cerebellunr
14. Neurono elements, bosic circuil, synoplic oclion, dendrilic properties ond funcliono

operolion of ectqQlqLeeder: Hislology, generolorgonizolion, funclionol locqlizolion
Unii-lv

15. Ascending sensory polhwoys; Descending molor polhwoys
16. Neurono elemenls, bosic ckcuil, synoplic oclion, dendritic properlies ond ftlncliono

operolion of Audilory syslem
17. Neurono eemenis, bosic circuil, synoplic oclion, dendrilic

operolion of Visuo syslem
18. NeuroncrL elemenls, bosic circuil. synoplic oclion, denditic

op-6rolion of o foclory syslem oncl Llmbic syslem

properties ond funcilorrol

properlies ond Iunclionol

Suqoesled Book5:
l. .lohr"r A. Kierrncrn. Borr's lheHurnon NervoLrs Syslenn (lorF Edilion), Lippincoll Roven.20il
2. Richod S. Snel, C inicol Neuroonolofiry for the Medicol Sluclenis (7rh [diiion) tipp]r)coll'

Willkrrrs &Wilkin! 2010
3. Suson Slondring (Edilor ln Chief), Groy s Neuroonolomy: The Anolonrico Bosis ol C ink:ol

Proclice (3rrh Edilion), Elsevier, 2005
4 M.J.T Fitzgerold, C iniccrl Neuroonolomy & Reloted Neuroscience (5r'Edilion) CRC B'^ss. 2007

5. Woler, J. Hendelmon, Atlos of Funclionol Neuroonotomy, CRC Press,2000

NS/]o3:GENEIICS AND MOTECU(AR E,OtOGv Credits=3
Note: Current oclvonces in moleculor neurobiology ond genelics hove encourogecl the neurobiologisls 1o

moke slrides in reveoing more obout gene expression in nervous syslem, elucidoling nervous syslem

developmenl ond underslonding the genelic bosis of diseoses oflecling humon behoviour. Wilh lhe belief
thol there is o nrolecu or bosis for memory, behoviour ond meniol obilities, in clboul 40 leclures lhe bosics
oi genetics qnd moleculor biology sholl be loughl io lhe sludents in this poper.

Unil-l
l. lnlrodL,clion 1o genetics;Roie ot genelics in medicine; Mendel's lows ot inherllonce; llnkoge

'rJ(\:''g Ov6r Ol O C.l'OmOSO^ e -uUOi'lg
2 Mulolionst Oncogenes ond Tumor suppressor genes: Nonsense, mlssense ond poinl

mulcrlions; nlrogenic arnd lnl-^rgenic suppression; Frome shill mulollons; Physicol. ch--mico
ond blo ogicol mulogens

:1. lronsposllion - Tronsposobki genelic e ernenls in prokoryoles ond eukoryolet, Mech()rtiv.r\ oI
lrontposilion; Ro e of tronsposons in riulotion

4. viroloncl celulor oncogenes; Tumor suppressor genes from humons, !lruclure ftrnalionoa.l
mechonism oloclion ol pRB ond p53lumor suppressor proleins

5. Aclivolion of oncogenes ond dominonl negcrlive effeci; Suppression ol lumor suppretsor
genes; Oncogenes crs tronscriplionol oclivolors

Unif-ll
6. orgonizolion of bocteriol genome; DNA os genelic molerio ; Slruclure of DNA; slruclure ol

eukoryolic chromosomes
7. Role of n!cleor mairix in chromosome orgonizolion oncl function; Mqirix binding proleins;

Helerochromolin ond Euchromcrtin
B. DNA re-ossociolion kinelics (Co1 curve onoysis); Repetilive qnd unique sequences; Kinelics

ond sequence complexilies; Sotelile DNA; DNA melling ond buoyonl density; Pocking ond
orgonizolion ol chromotin; Nucleosome phosing; DNose I hypersensilive regions; DNA
melhylolion & lmprinting

9. DNA Rep icolion; Repok & Recombinolion: Concepls of replicolion iniliolion, e ongolion ond
lerrninolion ln prokoryoles ond eukoryoles; Enzymes ond occessory proleins involvecl in DNA
replicolion; Fidelily in replicoliorr; Replicolion of single slronded circulor DNA

10. Gene stobiilyond DNArepoir; DNA r,-poir enzymes; Pholoreoctivolion; Nucieolide -^xclslon
repoir; Mhmolch correcllon; SOS repoir

u nit- lll
I 1 . Recombinolion: Hornologous ond non homo ogous recombinolion; Sile specific

recofirbincrlion; Ho idoy slruciure; Resolulion; Chisequences in prokoryoleS; Gene lorgeling;
Gene disruplion; ttP/lRl ond Cre/Lox recornbinolion RecA ond other recomblnos-^s

12. Prokoryolic Tronscriplion & Regulolion; Promolers; Regulolory e emenls; Tronscriplbn unil;
Conslilutive ond nducib e promoler, Operotors' r;itiotiorl : Altenuotion; Terminolion; Rho



dcpendenl ond irldependenl ler[]inolion; Anli-termirlolion; Tronscriplkxlol regu olion;
Posilive ond negotive regul.3lion

13. Opcron concepl; Regulollon o{ lronscription ol loc. lrp. oro his ond goloperons:
lronscriplionol conlrolin L.rmbdo phoge; Tronscripl processi.g; Proc-assinq ol lRNA ofld'iNA

14. Eukoryolic lronscriplbn ond regulolion: RNA polyr11elo!e slruclule on(i (r!!ornby; RNA

po yrferose ,ll, lll; Eukoryoiic prornolers clnd enhonceTs; Generol IrorlScrplbn {oclors; TAIA

binding proieins (TBP) oncl TBP ossocioted foclors (TAl'l; Aclivolors ond leplessors
Unit-lV

l5 Tronscriplion iniiiolion, elongotion ond lerminolion; Aclivotion orld repression; lranscripliorro
ond posl lronscriptlonol gene sienclng; E,(prestlon ond processir g of helerogeneoLls nucleor
RNA, 1RNA, rRNA; 5' Cop formolion; 3' end processing ond polyodenylolionl Sp icing; RNA

ediling; Nucleor exporl ol mRNA; mRNA siobilily; Cololy,ic RNA

16. Trons olion & Tronspori: Trons otion mochinery; Mechonism of inilioiion, e orlgolion ond
lerminoiion, Ribosome; Composition qnd ossembly of Proiein synthesis

17. Co'ond post-tronslotionol modificolions;Tronsporl of proleins ond molecu qr choperones;
Prolein slobiLity; Prolein luTnover ond degrodolion

18. universo genelic code; Degenerocy of codons; Terminolion codons; sooc(:ep linglR NA

wobble hypothesis; Genelic code in milochondrio

Suqqested Books:
I Simmons, Princip es ol Genelics (7'h Edilion), Wiley 20lI
2. Slrickb,erger, Genelics (3'd Edilion), PHP Press,2008
3 A berles, Moleculor Bloogy of lhe Cel (5rh tdition) Gorond Scierlce. 200tJ

4 Lewin, Genes X,.lones & Borllell,20ll
5. Grlffilhs & Miller, nlroduclbn lo Genelic Anolysis (8'h Edilion) [r(]c'I.rlon. 20(15

6. Lodilh. Mo eculor Ce ! Bio ogy (6" Edilion) Freemon, 2008

7. Srnilh, Ee.nenhof Moeculor Neurobiology wiey.2002

NS/l04: I,ASORAIORV IOOLS AND TECHN,OUES Credits=3

Note: The prime objeclive ol the course is 1o cleve op lroined monpow"r lhol wou d ioke up lhe

cho lenges ol neuroscience reseqrch- ln vlew of this seleclive melhocls in neurobiology Teseorch hclve

been in;luded in this paper so lhif,l the studenl wil hove o ieel oi lhe conternporory lechniques ond lile
..eihods employed in neurobiology reseorch. They will be iought oboul lhe princip es and opp icollorrs ol

such rnelhoc.ls. However, exlensive dgloils wilh wide ronge of exomples shoLl b-^ ovoided'
Unil-l

L principles of lixolion ond sloining of nervous lissue; Melhods of lissu(, processing k)r microlofi)y
cryotomY ond vibrotomY

2. Golgi ond olher impregnolion melhods
:1. mmunocylochemislry: PrincipLesqnd crpplicotions
4Bosicconceptsoirflicroscopy'slereologyond]mogeonolysis;Princlplosondopplicol]on5of

confoco microscoPY
5. principLe5 ond clppLlccllions oI fluorescence rnicroscopy,sccrnnir]g ond lronsrnisslon ec'clron

microgcopy
Unit- ll

6. Too s in electrophysiologicol sludies of lhe bro n in onirn'l !
/. Dif f--renl lypes ol mozes ond lh--ir opp icolion in sludl--s on ben.rvior. le.lrnir'rg .rnd menrr)ry

crndcogniliveospeclsolonimos:Animoocljvllymorrilorlng.Rolorod'gripslr-'nglhnreler'
Poin sensillvily lesling wilh the help ol lolL flick lnslrufirenl ond pow le5l

8. Speclrolcopy TechniqLres: U v, visib e Spectroscopy; Fluorescencel MS NMR

9. Chromologrophy Techniques: Chromologrophic melhods lor mocrom6ls6u q 5-'porolior]- lLo

ondPoperchromologrophy;Gelpermeotiononexchqnge,llyd'ophobicli-'verse-pho5e
ond Affinily chrornologrqphy; HPLC ond FPIC

10. Electrophoretic techniques: Theory ond opplicollon of PolyocryLomide ond Agoro5e gel

eleclrophoresis ond brief icleo oboui olher iypes of e eclrophore5i5

Unil-lll
I l. Centrifugotron:Principle ond lypes of centrifuges ond their opplicolions
12. Recombr:nonl DNA lechno ogy: Preporqllon ol recomb'inonl DNA (Gene cloning)

l3,Prepqro]ionofgenornicondc.DNAlibrories,ceneroideoofexpre'sionlibrory;screeningol
gen-^ librories

14. Methods in gene ono ysisi Hybridizolion lechniques; Soulhern' Norlhern' weslern' Dol ond toi
blots ond in si/u hYbridizolion

t5. Generol icleo of DNA seqLrencing, chromosome wolking, Iool prinling, Rl ll'j ond finger prinlirrll

Unit-lV
16. moging lechniques: MR , PET, SPECT, MR /FMRI

I7. Prlnaip e ol experlmentol desigrri Col eclion ol dolo' sonlplirld ond prcsen lolion oI dolo
Slolislicol lobles. chorls ond grophs

lB.Cenleringconslonl5ondlh'eirmeosuremenls,Meon,medicrn.rndmode'Meoslrlem()r]loI
v.rlobilily, lke dovioilon, slondord

Universiiy, Gwalior

slcrndord error. elc.
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l9 Tesls oI significonce: Sludenl tlest, Chl squore tesi; ANOVA one w.ry ond lwo woyl
Coelli(:ienl ol correlolion onci r-^gr,-ssion

Suqqesled Texl Books
I Wiliorns & Wcl ker, Proclicol {}iochernislry (5, Ldition), Combridge, 2000
2. Plumrner. Proclicol Biochefirisiry (3'd Edilion),loto-McGrow Hill, 2004
3. Fri--lelder, Physicol Biochennislry (2.d Edilion). Freemon, l982
4. Boncroll, Theory ond Proclice ol Hislologiccl Techniques (TrhEdillon),

Churchili Llvingstone, 201 4

5. Wodhwo &Dindo, Slereology, lmoge Processing ond Quonlilolive, lmoge Ano ysis in
Blomedicol Reseorch

6. Cohen & Wilkin, Neuro Cell Cullure, OUP, 1996
7. Kolhori, Reseorch Melhodo ogy (2tu Edilion), New Age, 2005
B. Mohojqn, Biostotislics (Brh Edilion), Joypee,20l6
9. Rubens, Science & Technicol wriling (2"d Edilion) Roul edge, 2001
10. Renshow, lm..unohislochemisiry Scion, 2007
ll. P.S. Bisen, Loborolory Proloco s in Applied Life Sciences, CRC 2014
12. P.S. Bisen& Anjqno Shormo, niroduclion 10 lnstrumenlolion in Life Science, CRC 2013

NSIo5:PRACTICAI- CEtt S,OlOGy AND GENETCS Credits=3
L llislology: Genero melhods: Hemcrtoxy in & Eosin sloining, Cresy vio et (Nisst) ltoif incl
2. llislochemicol demonslrolion ol lh-- IolLowino ln broin listue:

ol Lipids
b) l'()leins
c) Corbohydroies
d) [nzyrY]es ond
el Nuc eic ocids

,4 Golgi lechniqu,6 tor nerve libers
5. mmunocytochemislry: Tissue processing mmunoenzymolicmethods
6. Fluorescencemicro5copyondifirmunoiluorescencemelhods
/. SlLrdy ol permonenl s ides ond e eclron microgrophs
B. Sludy ol milotic chromosomes from rol bone morrow
9. Sludyof polytene chromosomes in Chironomous/Blow Fy orvoeeic.

NS/l 06: PRACTICAt-NEUROANAIOMY Credits=3

L Disseclion of nervous syslem in inverlebroles ond verlebroles
2. Disseclion ol nervous syslem of rot os experimeniol modei
3. Procedure for removol of vqrious porls of broin in rol ond oiher experimeniol onimcls

for lurlher gtudy
lc. hr q' a'

5. Proc--estlng ond hondling of lissue lor micl.oonolomy ol brctin
6. Microlorny/Cryolomy/Vibrolomy
7 Study ol gross clnolomy ond prc dissected hurnon brctin

NS/I07: ASSIGNMENT/PERSONALITY AND SKILI, DEVETOPMENT Credils=1

Communicolion Skills
Process ol communicotion
ar)ncepl ol ef feclive communicolion Setling cleor goois lor com,nur.ticcliion; Delernli|i|O o!lconrer
ondre!ullsl lnilioting comm{..rnicoiion; Avoidlng breokdowns wl'lie col1.rmunicaling; Creoiill!l vo ue irr
Converscrlion; Borriers 10 effeclive Comfftunicolioo; Non verbol commUniColion- lnlerpreling non v--tirel
cues; lmporlonce ot bodi longuoge, Power of elfeclive islening; recogniz:ng cutju,o diflet;r'rces

lexls/leferences
l. Mohon Krishno ond N.P. Singh, Speoking Enolish effectively, Mocmi qn, 2003.

Ns/108: S!!!!llaR- l

NS/109r COMPREH ENSIVE VIVA-VOCE EXAM

Credils=l

Credils=4

Jiwaji University, Gwalior
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Semesler-l I (Credits=24)

NS/201:EIOCHEMISIRY Credils=3
Nole: Here we oirn lo lel ihe sludenls eor. rhe tonguoge of biochemirtry, gel o bo[rncc undersjonct;n(? of
lhe plryllco. chemicol ond biologicol properlies ol biomoeclres. lheir reoctivily o d pothwoys in wll.,ll
They opcrole. gel exposed lo lhe themes re oled lo evotulion. dynomics. regu otion ond tho bioch! riir(l
rokllionshlp L,elween lhe slruclure ond tunctbn. The lopkrs 10 be lot)ghl in o rno nor thall 1ir{r opporlu lly
in idorllilyinq gops in our knowledge which con chollengc lhe fulure genercrlion of neurosck)rlirls in lxrllor
und--rslonding ol lhe b,iochemico ospecls in r-^ olion lo broin funclion ond (Isorders.

U nit- |

l. Chemicq bosis of liie; Composition of living motler; Woter properlles, pH. iolrizoiion ond
hydrophobicily; Biomolecutor hierorchy

2. Mqcromolecules; Molecutor ossemblies; Struclurejunclion relolionships
3. Amino ocids - slructure ond funclionol group properfies; Peplides crnd covo enl slrllclure of

proleins
4. Elucidolion of primoryond higher order struclures; Evolulion of prolein slr!clure
.5. Slruclurejunclion relolionships in model proleins like ribonucleose A, myoq obin, hemoq obin.

chyrnolrypsin elc.
U nit- ll

6. Enzyme cqlo ysis genero principles of colo ysis; euonlilolion ol eozym_^ octivily .rrd
ef ficiency

/. Et\zyme chorocterizolion ond Michoe is-Menten kinelics; Relevonce of en2y[]es ;n melob() lc
reeulqlion, qctivolion, inhibition ond covo enl modificolion; sinqle subrlrcrle c.nzymes

B. Sugcrrs - mono. di, ond poiysocchorides; suilqbility in the conlexl of llreir dillerenl fun.,lor-!
ce lu or skuclure, energy sloroge, signoling

9. G ycosylolion of olher biornotecLr er - g ycoproleins ond g yco ipi(tt
Unit- lll

l0 Liplds slruciure oncl properlies of imporlonl members oi slor(rge oncl m--mbrcrne it)ials
ipoproleins

I I Biomernbrone orgonizqlion ridedness ond iunclion
12. Membrone bound proteins - Siructure, properlies ond function; lrqnsporl phenorna.llo
13. Nucleosides, nucleotides, nuceic ocids, slruclure, diversily ond funclion; sequencing. Briol

over!'ew o' cer l.ol oogmo
Unit-lV

14. Bioenergetics-bqsic principles; Equilibrio ond concepl of free ene.gy; Coupted processes
15. Glycolytic pothwoyj Kreb s cycle; Oxidotive phosphorytolion
i6. Elucidolion oi melqbolic polhwoys; Logic qnd integrolion of cenlrol melobotism
17. Entry/ exil of vorious biomo ecules from cenlrol pqlhwoys
lB. Principles oi metobolic regulolion; Regulqtory sieps;Signqls oncl second rnessengers

Suoqesled Books:
l. Nelson & Cox, Principles of Biochemislry (5,h Edifion), Freemon. 200f1
2. Voel&Voet, Biochemistry (4,h edifion), Witey press, 2006
3. Slryer, Biochemislry (6rh Edition), W.H. Freemon,200/
4. P.S. Bisen, Loborotory Protocois in Apptied Lite Sciences, CRC 20 t.4

5 P.S. Bisen& Anjono Shofi)o, nlroduction fo nslrumenioiion in Lite S(:icncos. CRC 20 aj

NS/202:NEUROCHEM,SIRY Cred,ts=3

Nole: lhe loplcs included in neurochemislay ore in line wilh lhe neurochemisky currlcu uol dev-- oped l)y a)
group ol Neurochemists ol o conlerence orgonized for the purpose ond subsequonly upcloled wilh cvcry
new ediiion of Bosic Neurochernislry by Siegel. This poper is oppropriole for postgroduole ltudellls i|
neuroscience expecled lo lqke up research in rnodern oreos of neuroscience lo be covered in oboul 40
c.rsses of 90 minules durolion. 11 is expecled lhot lhe sludenls woLrld leorn ihe bosics ol neurochemislrv

Synoptic tronsmission ond celu or signollngi An overview
Acelylcholine: Chemisiry, synihesis, storoge ond releqse; Nicolinic ond muscuri.ic rec( ururs
Cotecho omine: Biosynlhesis, storage qnd re eosei Dopomine, odrenergic receplors
Serolonin: Synlhesis, qclion ond distribution; Role ol seroionin receplors in behovior
Excitotory amino qcid tronsmitlers: Synthesis, melobollsm, distribulion afct receptor subtypcs

llislomine: Dynomics, moleculor siles ond qction in lhe CNS
GAllA, g ycine: Synlhesis, uploke ond releose; Receplors of GAIIA ond glyci (l
Neuropeplide neurolronsrnillers: Biosynlhesis, funclion regulolion oncl rec-^plors
Opioicl peptide ond opioid receplors: Synlhesis, rnelobolis l. dislrib!rlion ond re, oplor

Unit- l

t.
2.

3.

5.
Unit'll

6.

/.
8.
9.

sublypes

niversity, walior
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u nit- lll
l0 CSF: Mlcrocirculolion ond blood brqin ond CSF borriers
I I nlroce u or signalling; G Proleins ond second messengers
l? Melcrbo isfir: Energy melobolism ol the broin; Hypoxic schemic b'roin iniury ond oxidolive

slress
13. MelobolicencePholoP.lthies

!].!]!iv
14. Eicosonoids, docosqnoicls, p olelel-oclivoling foclor ond inflommotion
15. Mechonism ol oclion of drugs
16. Drug oddiction, drug obuse ond odverse drug reoclion
l7 \^u'c^ndoc':no'ogy ol behovio' r

lB. Apoplosis ond necrosis

Texl Books
I Siege. Bosic Neurochemisiry (Brh Edilion) Acodemic Press, 2015

2. FrietelderiProclicolBiochemisky
3. Kondel, Principles of NeurolScience (51h edilion), Mccrow Hill,20l3
4. Squire, Fundorrenlol Neuroscience (4rh Eclition), Elsevier,2013

NS/203: DEVEI.OPMENTAt NEUROBIOTOGv Credits=3

Nole: The oim ol lhis poper it lo provide o conlemporory overview oi neurcl cleve-'loplnenl lo lho
poslgrodu.tle sludenis who by now shoLl hovo sofire bockground in lhe fields ol rnodern bio ogy in genero

o|(i neurobiololly ln porilculor. The lopics ore so inc ucied to underslond the conslrucllon of bl()ln in on
inlegroled !eri-^s ol evenls beginning wilh the decision of lew eorly embryonic ce ls 1() ocl os prog-^nilors ol
lhe nervoUs tyslem. i.e.. kom lhe forrnolion of lhe neurol plole lo buit up of complicoled neLrrono cir(:uilry

dur l].r eryrbryogenesis ond poslnolol life The leoching sholL ronge Irom bosics of en'lbryonic devebpnre'rrl
I .'1.'eop..-r/'r L, g/ ^6r', \

U nit- I

1. Eody embryology ol melozoons: c eovoge, formolion of blostulo ond goslru o
2. Derivolion oi neurol lisgue ond eorly neuro morphogenesis in vertebroles ortd invertebroles
3. Neurol nduciion: nteroclions with neighboring lissues in moking neuro lissue oncl lhe

orgonizer concepl, Moleculqr nolure of the Neurol inducer, Conservolion of neurol

induclion, lnlerociions omong lhe ectodern ol cells in conlrolling neuroblosl segregotion
4. Polterning, poorily ond segmeniolion of the nervous sysiem: Regionol idenlily ol lhe

nervous syslem, The onlerior-posterior oxis and Hox genes
5. Signoling molecules thoi poltern ihe onlerior posterior oxis in vertebroles: heods or lois

Unit-ll
6. Orgonizing centers in the developing broin, Forebroin developmenl, prosomeres ond Pox

genes
7. Dorso -venlro polority in lhe neurol lube, Polterning of lhe cerebrol corlex Dorso Neuro

lrrbe arnal n-orrrol cresl
B. (;enesis crnd migrolion of neuron5; cell!rlor ond mo eculor mechonisms (i-^scriblng lhc

!lcrrcrolion ol oppropliole nufirber ol neurorl5 oncl g io fTom neuroncrl precursors

9. Cen--rolion ol neurons ond g io ond conlrol of neuronol ond q iol c-' popLr oilon
lO I llslogenesls ol cerebrcll corlex ond cerebe or corlex, Mo ,^culor mechorrlsrr)s ol |'l eLrrorro

mlg(rlion in PNS oncl CNS

U nit- lll
I l. Neurogenesis in posl embryonic ond odull oge
12. Neuronol determinolion ond differenliolion: Tronscriplionol hierorchies in invorlonl linocrges in

C. elegons; Spoiiol ond lemporol coordinoles of deterrninolion oncl Drosophio CNS

neuroblosl segregolion
13. Asymmelric ce I division oncl osymmelric fole, Specificotion ond differenliotion ol verlebrole

neurolcresls
14. Ncrluro ly occurring Neuronol deolh cluring developmenli iorgel dependenl ond innervolion

dependenl neuronol deolh, lntrocellulqr-signo ing pothwoys thoi mediole de(]lh
15. Neurolrophic foclors: Neurolrophins ond their recepiors, ntroce lu or-sig noling pothwoys

thol mediole cel survivol
u nit-lV

16. Axon growlh, pclih finding oncl nerve polternsi Growth Cone, Dynomic cytoskelelon, oxonoL

novigolion ond oxon e ongotion, Direclionol inforrnotion io growth cones: c-^ll odhesion
molecules, repuLsive guidonce, chemoloxis grodients ond olher guidonce molecuies; Torgel
recognilion ond lorgel se ection

l/ Synopse formolion ond eliminotion: lniliolion of synoplic conlocls, slruclurc ond f unction of
new y iorr.ed synopses, Presynoplic ond poslsynoplic elemenls. synopse e iminolion

lB. Experlence ond Relinemenl of synoplic connections, Reorrongemenl o' d-'ve oping

J iwaji

connecliont: Synoplic reorrongemenl in differenl porl5 of the nervous syslem
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19. Denervolion ond regenerolion of synoptic conneciions; Effecls of Denervotion ()n lhe
poslsynoptic cell; Denervotion super,sensitivity, susceptibilily lo innervolion, ond oxonq
sprouling

20. Repoiring lhe domoged broin; Regenerolion of cenlrol ond periph,-ro oxons in mcrmrytcri..lr
nervous sy5lem

Suooesled Books:
L Sones, Deveopmenl of lhe Nervous Syslem (3,d Edition). Acodemic tires! 20t2
2. Squire. Fundomenlo Neuroscience (4,h Eclilbnl. Esevier.20t3
:l Konde, Princip es of Neurol Science (5,. edition), Mccrow Hit. 2013
4. Oi berl, Developmenlql Bio ogy ( I 1,,. edition) Sill ouer pub icotion. 20 6

NS/204: CETIUTAR NEUROPHYS,OTOGy ANp s,OpHYS,CS Credits=3

Nole: This poper is expecled lo presenl bolh lhe estoblished bockground oncl ihe irnportonl deve oprnerts
ir'l broin reseorch. The lopics to be coverecl in o concise enough monners so thql lhe tunclomenlois ore
obsorbed by o non speciolized sludent corning from o non-biotogy or biology bockground with ln llr-^
imiled lerm of 90 doys leoching, ossuming thol the sludenl hos no prior knowledge ol neuroqnolorfy or
neurophysiology. The leoching is 1o be corried oui in o monner lhoi the sludenls underslond ltre so id fa(j s
ond hove on efleclive broin slorming 1o slimulote ideos in broin reseorch on prob,lems slii unsolved.

U nil-l
l. Electricol properlies oi exciloble membrones: Bosic eleclricily ond eleclric circuils
2. Neurons os conduciors of etectricily. equivotent circuit represenlolion
3. Eleclricol properlies of excitoble membronesi Membrone conduclonce, lineor oncl

non inectr membrone. ionic conduclonce. currenl-vo loge re olions
'1. on movemenl in --xciloble ce s: Phy5lco lcrws, Nernsl Plonck Equarlion. clclive lronsporl ol

ions, rnovernenl of ions ocross bio ogico membrones
5. Mentbrone polenliotond role ot sodium qnd polossium purnps

Unit'll
6. Nel/ro/ Signo/s:Overview oI Neurons, Synopses onc] Nelworks
,,'. Slirlu us ) Sensory Perceplion ) Molor Aclion / Higher Broin furrction
B. Che..icol ond Eleclricol Signo inct Wilhin o Circuil; Melhodt to liccord F eclrico A(jlivit\, ol o

N,-uron
Aclion polenlia , non-goled ion chonne s ond qeneTolion ol oclbn polenliol

E ectricol properties of neurons, quonlilotive models of rintuoiions, Hoctgkt| & HLJxeys
ono ysis of squid giont oxon: Volloge-c omp experimenls
Volloge goted chonnels;Biophysicol, biochemicol ond molecutoT prop--rlies of voilcrge
gqled chqnnels

12. Synqptic vesicles, Princip es of synoptic lronsmission: Electricol ond chernicol synopser
13. Co cium hypothesis: Conlrol of tronsmiller releose

Unit- lV
14. Synlhesis ond lrofficking ol neuronol proleins
15. Syncrptic trqnsmission ol nerve musc e synopses
16. Synoptic lronsmission ot cenlrol synopses
17. Ligond gotecl chonnels
1B Second rnessengers ond synoplic lronsmissbn

Suqqesled books:
I Squire, Fundqrnenlol Neuroscience (4h tdillon), Elsevier. 20t3
2. Ko nclel, Princip es ol Neurot Sclence (5,. cdition). Mccrow llit . 20 3
3 D uc hene E. Hoines, Fundo men lol Neuroscience for Bosic & C inico App ;c.r lionr (3., Eclllton l

Churchitl Livingslone. 2006
4. B-aor, Neuroscience-Exp oring the Broin {3u Edilionl, Lippincolt, 200/

N5/205: PRACTICAt-S,OCHEMISIRr AND MOTECUtAR ErOrOGy Credils=3
L Hondling of lissue lor biochemicol clnotysis
2. Deloiled methods for preporolion of buf fers ond solutions wilh speclol otjc.nlion to normoiily.

mo orily, etc.
3. Quoniilolive eslimolion of proleins ond corbohyclrqtes in broin tissues
.4. Electrophoresis/SDSPAGE
5. Demonslroiion ond ono ysis ol biomo ecutes using TLC/poper chromotogropfly
6. so otion ond purificolion of DNA ond/or RNA crnd eslimotion of lheir concenlrqlion ond purity

check usinq UV-speclropholometer
7. Rc.slriclion Digeslion
U P osmid preporolion

9.
U nit- lll

10.

l].

9. Ligotion

University, Gwalior
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Credils=3

l. Acquisition ol dolo for vqrioLrs physiologicol poromelers using Biopoc E ectrophysio ogicot
recording setup:
o) EEO

b) ,'(lo
cl [MG. EOG
d) lleorl role, respirolion, pLr se role. heorl sound, elc.

2. To delermine poin sensilivily in rql/mice using Toil F ick Anolgesio mel--r ond Pqw lesl
opporolus

3. To leorn the use of Stereoloxic inslrumenl for neuroscience reseoTch
4. Deraonstrolion ol bosol metobolic rote
.5 Efiecl of vorious neurokansmif lers on fish me onophores
6. Phormocologicol experimenls on me onophores

NS/207: ASSIGNMENT/PERSONAIITY ANp SKII.L DEVEtOPMENT Crediis=l

10. Gene c oning melhods

NS /206: PRACTICA L-NEUROPHYS,OIOGy

NS/208 SEMTNAR-

NS/209 COMpREH ENSTVE VtVA-VOCE EXAM

Pre5enlolion skills
Fornrol presentolion skils; Prepqring ond presenting using Ove. Heod proieclor, power point;
Defencl:ng l]lerrogolion; Scientific poster preporolion & presenlotion; porlicipcrting in group

Credils=l

Credits=4
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N5/302: SENSORY AND MoloR srSIEMs

Semesler-lll (Credits=24)

NS/3oIJMMUNOTOGy 
Credils=3

Noler lhis poper hos been designed io provide on exposure lo fundomentor concepls of irnmuno ogy lrorncrlcrlofi)y lo clinicol ospecjs. The sludenl is expecled io hore on undersionding ol lhe slrbjecl to on;xlen.llo bc oblo lo comprehend ihe boses ol immunologicol disorders in gerierql onil lhe broin in porlicuior
Unil-l

L tmmunology- f undqmenlot concepls
2. lnnole ond ocquired immunily, componen15 oIinnole ond ocquired irnmunily3. Antibody skuclure, onliqen (rnlibody inlercclbns
4 Cells ond orgons of lhe imaaur]e syslem ond regulollon ol irnfitur.tc rolpo|se5. Celutcrr bcrsis of odoplive immunily. B cel ond onlibocli_^s

Unit- ll
6. Cenerotion of onlibody diversily
/ I cc.lls; He per T ce ls ond yrf phocylic oclivolion
B MltC proleins
9' lmmunily 1o infection Boclerio , virol, lungol ond porosilic inteclion5 (wilh ,-xornp -^s iro|reoct q o,p)

Unit- lll
10. Overview ol multiple sc erosis ond outoimmune diseose
I I . Mechonisms of neuroini ommolion; Role of oslrocytes, Schwonn cel s ond microglio12. Hypersensiiivity
13. Autoimmunily

Unit- lV
l!. Tronsplonlqtion
i5. Tumor immunology ond lmmunodeticiency
l6 Neuro AIDS
r7 mrnunotechno ogy: Hybridomo rechnorogy, Monocronor onlibodies, voccir.res, r)NAvoccines
tJ rnrnunochemicol teihniques orrligen onlibody inlcroclions ond vork)Us ce l.J or lo(:hnlalu()5

Suqqesled Books:
I Kuby tmrnunology (7,h Edition), W lt treemo|,20(J
2 Bonjomini, mmunology (5,h edition). Wiey liss. 20033. M. Roi , rnmuno ogy (7". Edition). Mosby putl ico jion 20064 lonewoy. mmunobiotogy {6,. Ectilion) Churcl.rilt tivingstone. 200u5 Verkhrotsky, Gtiol Neuroblotogy. A T_-xt Book. W.ley,2AO/

Credils=3

Nole: The bosic senses somqrc sensotions, orfoction, vision, oudilion, erc. or vory korn one crforholHoweveT, q few fundomenlol rutes ore lollowed by the broin in honclting eoch ot lhese diverse moct(]tili_^!.The cenlrol circuilry for sensory processing hos well orgonized ,op, *iii.h turlher delerrnire inlerqcliofswllhin ond omong the rnojor colegor'res of sensorion. r;rhis poper ihe srudenrs ore expecied ro goi; to;ilknowleclge on neurobiotogy of sensolion wilh lhe importonce of slruclure iunction retolionships.
Lvery conscious or unconsciou' behoviour is .egulqled by lhe broin ond lhe lpinoi cord bos(1J ono sel of muscuror conlrocrions Thus undersronding of fhe spinor circuilry thol mokes eremenrory rcrcxmove,.nenls possible ond lhe wqy lhe broin governs successful perlormonce ol complex molor ocl! i5ossenliol. The sludenls shol be provided bosic overviews on sensory ond molor syslorns.

Unil-l
l sensolion ond perception, orgonizoriono principres ond coding nlecllonisms oI sei]sory

syslem5, Sensory Receplors. l,oro le proc_-ssing. Cenlrol processinq, Comrnor c_rnolorricoplon
2. SlruClure, lunclion & connc.clions oI songorv corlox3 Sorrotosensory Syslem. peripherol llrechorlisms of 5otrolic senlqlion. 5pi|ot olld llroir !ti_,rrl

cornponenl5 oi soaaolosensory sysl_-m
4 Tho omic venlrobosol complc,x. somolosensory clTeos oI cerebrol cortcx5. Sensory Tronsduclion: pho lo lron sduc lion, olfociory lronsduclion. l()5le, nteclr()noreceplk)n

U nit- ll
6. Touch: Aclive ond passive louch, properlies ond functiono feolores ol nrechonoreceplor5
7 ' Ptimaty somotosensory correx ond informolion processing on louch, repTes--nrolion of body

surfoces in the brqin, corlicol responses 1o slimuli
B. Poin: Nociceplors, Flow of nociceplive signols from nociceptors lo nc-Llons in jhe spina cordperipherol qnd centrol hyperolgesio. nociceplive polhwoys to thoomu!, conIo ot pai|.

opioicl pepJides ond enclogenous poin conlrol
9. IqSlg: Tclsie recepiors ond losJe buds, turnover & replocentenl, nnervolion by ci(.rnk)

nerves, Flow of gustotory offerenl informoiion, Exlroclion oi sensory intormctlion. TurniiE o,peripherol loste fibers
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lO.Olfoclion:Odorstimuli,Olfqcioryreceplorcells,MoleculorrecepliveRongesotolfoclory
cells, Convergence oi olfoclory proiections, nformolion processing qnd lhe role of
dendrodendrilicsynopsesinlheo[oclorybUlb'olfoclorycorlex,Vomeronosolsy5lemond
p'heromones deleclion in Accessory olfoclory Bulb

u nii- lll
tLvision.FUndomenlolConceplsinVisuolphysioogy'eyeondrelincl,lel]nogongioncells'

Ocrsic retino circuil, Lolero geniculole nucleus vlsuol perceplion qnd genlcuoslliole
po lhwoy, Visuo corlex

l2.nudllionrAmpliludeondlrequencyrongesoiheoring,Exlern'rL&mlddeeor'TheCochleo'
Ihe oudilory nerve Descending systems lo th-' periphery, Cenlrol Nervous syslem

l3'FUnc]c]menlol5olMolorSyslemS:spinocord05cenlrcrlpollerngenerolor;R-^flexescrnd
ocornolion'Brqinpro]eclionslospinocod;PoslUreondVoUnloTymovemenl,I}osolnuclei
ond cerebe lurn; Focusing ond coordinoling movemenl

l4 Musc e. Molor neurons ond Molor neuron pools: Skelelol muscl-^, Molor Unils. Molor n-'Llron

pools, Muscle of ferenls
l5.spinoMotorconlrol,Refexesondlocomolion:BosicPrincipes,Refexesnlenretlrons

ossocioted wilh movemenls, Locomolion
unit-lV

16. Suprorpincrl Descending Conlro: The rnediol "Poslurol" Syslem: Abolion ond tronseclion

studies;Sensory informolion oboul heod poslure, Posiurol refLexes ol lhe heod qnd lhe body,
The role of Broinslem in controlllng coordinoted posturol reoclions, veslibulor domage &

disorders of lhe Posiuro conkol
17. Volunlorv Descendinq Conlrol: Corlicol polhwoys 1o Motor Neurons, Orgonizoiion of lhe

Molor corlex, Conlrolof volunlory movements by the moior corlex
lB. Ive Movemenls: Goze-slobilizoiion rnechonisms, Goze-shifling Mechonisms, ihe Ocu ornotor

Nuclei ond the exlro oculor muscler, The Vestibulo-Ocu or Reflex, The oplokinelic Syslem

The Soccodic 5ys1em, Smooth pursuil, vergeonce movemenls
19. Bosol GonoIlL Anolomy of lhe Boso Gonglio, Signoling in Bosol Gclnglio, ttfecl of donlqge

in behoviour, Fundornenlo Princlples ol Boso Gonglio operofion
20. Cerebelum: Anolomy ond Phylogenelic Developmenl ot lhe cerebellum Assessing

Cerebe lor Function

Suqoesled Texl Books
l. Squlre. Fundomenlol Neuroscience (4rh Ldilion), Elsevier, 2013

2. Kondel, Princip es of Neuro Science (5rh eclilion), Mccrow Hill, 2013

N5/303: REGUTATORY sYSIEM Credits=3

Nole: This poper is expecled to provide on overview of cenlro regulotion of moior syslems oncl oulonomic
functions. By the end of lhe term lhe student is exbecied lo hove o b,osic understonding of lhe centro
conlrol of b,recllhing, cordiovoscu or octivilies, circodiqn limings, sleep psychosexuol deveopmenl elc.

U nii- |

l. Chemicol Conlrol oi Broin ond Behoviour:Orgonizqlionol Princip es ol Adult Hypolholomus
Ro e of hypotholomus (]nd piluilo.y hormones
The ANS in reguloiion of broin ond behoviour
ANS Phorrnoco ogy- Tronsmiller ond Receplor Coding
Aulonornic Conlrols of Homeoslosis, Hierorchicoly orgonized CNS Circuils
The diffuse modulotory syslems of lhe broin: l.ocus coerueus, rophe nuclcus. subrlQnlio
nigro, e1c.

Neuro Conlro of lhe Breolhlnq:Eorly Neurotcience ond lhe llrolnslem. lirc(llhing & gos

exchonge, CNS & Breolhing, Respirotory Rhyihm Generolion
7. Sensory lnpuls ond A tered Breolhing, Modulolion oi Respirolory Molor Oul pul
B. Suproponline slruclures ond Breothing, Respirolory neurons ond lheir dischorge pollern
9. Cqrdlovosculol.lvsleEBosics of Cqrdiovoscu or physio ogy, Sympolhelic vcrsomol(n Ione
10. Neurol Contro of Heorl, Cordiovosculor Homeostasi!, The Nervous System ond the Long term

conlrol of lhe Cordiovosculor System
Unit-lll

ll. Anolomy ond Physio ogy of lhe Broinslem regulolory Syslems
12. Circodion Timino:Pineol ond Circodion Rhylhms, The Suprochiosmolic Nucleus l ighl os lhe

Dominonl Siirnulus
13. Circodion timings ond reproduclion, Fleritqbility of Circodion Timings

14. Sex ond behoviour: Neuronol bosis of sexuol behoviour, Sex Hormones ond Broin The

Accessory Oltoctory PolhwoY
15. S eep ond Dreominq: The two sloles oi sleep- slow wove ond ropici eye movemenl

unit-lV
16. Moternol Slimu otion ond Mo e Psychosexuol Deve opmenl Why ond how mcr e ond femo e

broins differ?

2.

3.
4

Unii-ll
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l/. Motivotion & Reword: Neuroi Mechonisms of Molivotion. Dopomine o d Laler.rlHypothqlomic Syndrome, Reinlorcemenl SvstemtB Bjoin Aver. :on Sys-ems
19. ploslicily of nervous syslem
20. Addiciion

Suqaesled Texi Books
. Squire. Fundomentol Neirroscience (4rh Edilion), Etsevier,20t32. Kondel, principtes of Neuro Science (5,h edilion), t",tccrow'Hi t. ZO : :

N5/304: BEHAVlOUR ANp COGN,r,yE NEUROSC/ENCE Credils=3

Noler ll is expecled lhol in this poper the sludents witbe exposed lo the bostc un(jorstooding of ev.)!liorlol hurncrn broin ond behoviour. cellulor ond genefics ospecis ot Oehqviour, cognilivc. developrnent. reurUi.:ontrol ol otlenlion. onguoge ocquisilion ord onguogL procesSing. reoining Jnci rn"r,u,y. luJ.ig.iii";''lur (:lions ike lhoughl ond consciousnes5. Whie thl5 is lhe lronl in"e of neurorc,oicc r-osea.f c I lodo/ lt(lrlrrclonls will be given the bosic elemenlory exposure To the subjecl l; stimukrle thonr io undortoke lurilrorreseorch in tiris cho renging oreo, it is essenrio ro repeol lhol only introduclory ospecl! ot rhe 5ubjecl ,lrolbe deolt.
!nil- l

. A br'el h s o,v ot cog.riti\ e 1eL,o., ;e1( e
2. Orgonizolion of cenlrql nervous system in relcrtion lo cognilion3. Evolulionqry ond comporqiive principles, mommolion evolution4. Humon Broin Evolulion
5. Broin ond cognilive deveioprnenl

l.J nil-ll
6. Aging ond cognition
7. polhologlcol processes in cognitive deve opmenl ond oglngB. Cognilive functions ol ihe molor svst--m
9 Visuol perceplion ol objects:_ N_-uronol bosis of object recognilion. porceplion ondiecognilion of specilic closses olobjects
l0 Spolicrl cogniiionj Neurot system of spoliol cognilion porietot corlex, lronjol corlex.ltiopo. o^ oL5 o'td odjoL anr r.o,.ex

Unil-lll
iL tr'eories of leorning and rnemory:Mode s oad mechonisnts ol short le(| oTt(j iono tornl

nneraoay
l2 Leorning ond Mernory: Bcrsic sysrenls: Rosic mechonisms or reorniag, key iasighl! r,,)rlinverlebrole sludies. Clessicol condilioning in verlebrolesl3 Long term polenliation onct tonq lerm dearessionl4 Leorning ond memoryi Broin sysiems. Mojor memory syslems ln mom..otion broir.r, Mullipic.mernory syslents ond behovior

U nit- lV
15. Altention: Verities of olfention qnd Neglect syndrome, Visuo syslem qnd o e|lion16. Lqnguoge ond communicotion: Animol communicolion, Hurnon onguoge. Netrronoorgonizolion for longuqge
17. Execulive broin funclions: Role oi prefronloi corlex, Neurophysiotogy ol prelrontol coJtex.Theories of prefronlol cortex lunction
lB. Consciousness

Suooesled Texl Books
l. Squire, Fundomenlot Neuroscience (4r,Edilionl, Elsevier, 20t32 Konde, principtes of Neurol Science (5,hedilion), McGrow Hi[,20t3:j. llonich, Cagrlilive neuroscience (3- Edilion) Wordsworlh,20l I4 Cozzadga, Cognilive Neuroscience (4r. Edition) Norjon, 20l4

NS/305: PRACTtCAt, NEU ROp AI HOLOGy Credils=3

Credits=3

I Neuroloxicologica sluclies usinq onirnol rnodes
2. S ludy ol deve oping ro l cerebel or corlexj Normo live ond un(l_6r exposu(, lotoxjaogeJrl!3. Sludy ol humqn polhotogicot tissue Irom dif feren j potnorogtcoi conalii(Ds4 Visils lo neurotogy ond neurosurgery c inics
5. Hislopothologicol melhods for onolysis of polhologicot lissues6. 5lu.ly ol neurodegenerolive models:

o. Nerve iniurv modelsj Sciolic nerve ond i()ciol neTve lronseclion
b. nlrocerebroventriculor inf usion

NS/306:PRACTTCAL-BElrAy,OUR StOtOGy
l. Aulomoied explorolory behoviour recording using oclivily monilor2 Assessmenl of neuromuscu or f unclionTperlormorie using Grip Strength Meler

University, Gwalior
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3. Siudies on locomolor behoviour in rols using Open Field tesi
4. Studies on spoiiql eorning behoviour using T-moze wilh the help of Any Moze soilwore
5. studieson spoliol eorning behoviour using Y-moze wilh the help ol Any Moze sof lwore
6. Elevoted P us moze for onxiely like behoviour wilh the he p ol Any Moze soflwclre
7. Morris woler mqze for leorning ond memory with the he p ol Any Moze softwqre
B. Studies on ocomolory developmenl like: pivoting, koversing, homing elc.
9. Molernol behoviour in rots ond mice

NS/307:ASSIGNMENT/PERSONALITYANDSKILLDEVEI'OPMENT Credils=l

Compulinq Skills lor Scienlilic Reseorch
,va.b brov/sirll Ian lnlonnolion !(jorahi seorch ellqirot ond lheir mecharalsnr ol seori hirr.r. l l (jdi-,:
\'!el) o|(lit5 irr]porlot't(.-^ in scientillar re!eorcht irlerrcl ot o nrediurn ol rrlero(-lioll lrel\"/ar(:ri

Jclenllsl5: t fi.:cllve -^nrciltllcrlegy !si|rq ihe riljht lone alnd corlciSene5S

NS/308: SEMINAR-||| Cledils=l

NS/309: COMPREHENSIVE VIVA-VOCE EXAM Cledits=4

($--
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Semestel-lV (Credits=24)

NS/401 : Ci.,NICAL NEUROCHEMISIRv AND NEUROPAIHOTOGY

Ns/402: RESEARCH MEIHODS- SlOSIAT,sflcsAND COMPUIER APPLIcALONS
l. Colleclion of doiq for stolislicol onoLysis

2. Chi squore lesl
3 Sl(,.ienl 'i' tesl
4. ANOVA one woy ond two woy
5. Designinq of on experimenl for o hypolhesis
6. Cose studies qi q neulology word
/ Cose sludies ol biologico populoliont
tl. Bosics ot onimol hondling ond moinlenonce
9. Compuler opp icolions: word. txcel ond Power poinl
10. mqge qno ysis

IL S lereology

Credils=3

Nole: Reseqrch in neuropolhology/neurologico disorders invoves specific neurocfremicol chonges. lhs
poper will oim ol iniroducing lhe sludenls to lhe neurochemicol boses of b,roin disorclers ond prlnciple\ orrd
opplicotions of importonl dioqnosiic lool5.

Unit- l

t. Neurochemicol ond mo ecuLor mechonisms of peripherql Neuropolhyt Disecrs-^! involviig
myelin

2. Mulliple sc erosis ond olher demyelinoled disorders
3. Genetic disorders ol Lipid, g ycoprolein, ond Mucopolysocchorid-^ rn"lobolitn)
4. Moleculor ond geirelic ospecls ond dlogn05lic choroclerl!lics ol DLrchenn(,' Mus(-ur(.ti

dyslrophy
5. Nulritionol ond melobo ic Diseoses: Disorders ol orrino crcid m-^lobolisrrl

U nit- ll
6 wernicke'Korrokof f syndrom-^; PeLlogro; Alcoholic Cer-'be lor Deg-'nerol on
/. MeloboLic Encepho opctlhios ond Como
B. Neurotronsmiliers ond disorderr of boso gongllo; Mo ecu or lorllel! ol oilusecl drults
9. schemio ond hypoxicl
10. Epi eplic selzures

Unit- lll
I l. Geneiics onci diognosis of Hunlington diseose ond olher lriplet repeot disorders
12. Alzheimer's diseose: Mo eculor, genetic, immunologico ospecls ond diognoslics
13. Theories ofoging; Neurobiology of oging: cellulor ond mo eculor ospecls of neurono o!ll.g
14. Aging ond neurodegenerolion
15. Porkinson'sdiseose

Unit-lV
6. Mo or Neuror Di5eo)e5

17. Prion s Diseose
18. Biochemicql ospects of the psycholic disorders
19. Biochemical bosis ol menlo il ness: Anxiely disorders; Moocl disordels
20. Attenlion disorders; Schizophrenio

Suooesled Books:
L Brody, Bosic Neurochemislry (B'' Eclitionl Acodemic Press, 2012
2 Squire. Fundomenlcrl Neuroscience (4r'Edilion), Elsevier' 2013
3. Ko ndei, Principles of Neurol Science (5" edilion), Mccrow Hi l. 20 I :l
4. l)uchene E. Hoines. Fundofirenlol Neurosclcnce for Bo5lc & Clinicol AF)pLicollon5 l:l'r Eciilk) rl.

Churchil Livlngslone. 2006
5. tsecrr, Neuroscience Explorinq lhe Broin (3'Edllion). Lippincoll, 200/

Credils=3

J iwaji Gwalior
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NS/403: DISSERIAIION Credits=I2

tne stuclents ore required io loke up o sludy in on ospeci of neuroscience. A disserlolion/ reporl hos lo be

submitled ol jhe time ot exomjnotion. The work moy be inllloted ol qny poinl of iirne depending upon lhe

copobiily of o sludenl from eorlier serneslers os well. This is to provide o siudenl reol exposure lo p onning,

execution ond reporting of o reseorch proposol.

N5/404: ASSIGNMENT/PERSONAIITY AND SKltt DEVELOPMENT

NS/405r SEMINAR-lV

N5/405: COMPREHENSIVE VIVA-VOCE EXAM

Technicol Wriiing Skills
Typ-^s ol reportsaLoyout ol ir formol report; sclentillc wriling skillsi mporlonce ot co'nnrL'lrriccrting

Sfience;problems while wriiing o scienlillc docum-^nl; Plogiorism; Sci-'ntiiic Publcollon wrilinQl

,Lienrenls ol o Scienlificpoper including Allstroct, llllroclucliorr' Molerloi! L Melhocl5 Re5ulls

Disc\rstlor keferences; Drofilng litlelclnci froming obslrocls

Credils=l

Credils=4

Credits=l
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