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NORTH MAHARASHTRAUNIVERSITY,.IALGAON

SYLLABUS FOR T. Y. B. S<. ZOOLOGY

With effect from June,201l4.

PAPER -I: ,\,'lATOMY OF NON CHORDATeS. III AND CHORDATES-HI

SECTION -I: NON CHORDATES.1ll

Systematic po;ti~ hllbit and habitat, external rnplphology, imernal organisation.
functional lIMlomy and life cycle of

I) Panunoccium (08 per;()ds)
2) Leech ( 14 period,)
3}Starlish (14periods)

2.Studl' of structural and funClk,na! organisation of the following groups with
reference to the prescribed topics:

I) Ce>elentetll\ll ' Polymorphism in Siphonophora. Coral reefs
2) Arthropoda : Appendages in CrusLacca ( Lobster or Prawn)
3) Mollusca: Pear! romlation, Shell in Mollu"J.

SECTION -U, CHORDATES-m
LStudy of ~ with merence 10 the following:

I) Systematic posti~.habil and hIIbiwt
2) Ex\cmal oharncters , Shape, morphology and scal.s,
3) Functional anatomy:

a) Digestive system b) Respiratory system, oj Circu1atory system
d) Excretory system oj Nervous system l) Reproduel;~ system and

l breeding habi15 g) Eye, ear iUldhyoid apparatus, (16 periods)
2, Study of1he following group' with refomnce to prescribed topics '

I) Urochon:\alcs :
a) A sexual reproduction in Doliolum and Pyro,oma
b) Ascidian larvae and relrogressive melaIDOrphasis in Urochordale,.

(04 Periods)
~) Cyc10stmnaw : General, primitive and spedaliwl enamelers and

AmocOO\Cl\l.Slarva, {3 periods}
3. Pisces: a) Accounl ofDipllOi

b) Fins: Paired, Unpai.w and Caudal fins
e) Accessary ",spiralOf)' organ, in Saocobran>;hu.>,Claria" AII@asand

Amphipnw; (7 periods)
~, Amphibia: Neat"";' and Pedogen •.•i, ( I period)
.\, Repliie,' Temporal \'acuitie,. (2 periOOs)
6, Aves: al Modification ofbeill<, Mill feet Wi1hreferen,e to habits and habilat.

b) Migmlion in birds: Definition. couse,. ,OUles. (5 period,)



J
I

(j periods)

•

7 Mam,nal,: Spedlised chnrJCIC" offallowlng Old." ",i,h allea •• one .""111pk.
aj M=upiala b) C.laCell cJChriopt." (.' periods)

~, Smdy of C{)mparati.'e an",omy with reference to the followmg lOP''''
I. U;lcgumem, Comparat;,-e Ws!olo!l."ofinlegumCnl ofS<oliodon Frog. CajOles PAPER _11: CELL BIOLOGY AND DEVELOPMENTAL BIOLOGY
Pigeon,,,IdRal. SECTION ll: CELl ..BIOLOGY

:. Heart: StrIlcmreofhenn of ~coliodon_Fro~.(fIlGt~ Pigeonand Rm, L Introduclion10CellBiology:
3. Aortic arches: Evolution of aortic arches. I. Definition .nd scope.
~_Kidneys: Evolution of archlncphros. pronq>hros, mesonephro,_ metanephros. 2 Geneml orgaismion of prokarl'<ltic and cukar)'o!;c cells" ilh f\"ference
and their ducts, , 10size. shape' and itruc!ure with examples.

S,Brain Mo,?hologicalvari~lions in Ihe regionofbmin ofScohodoo, Frog,CajOles.' ] (omparision ofprokaryotic and eukaryotie eell>.
Pigeon and Rat (ll periods) 11.Plasma membrane:

I. StructureofP1asmamembnme
2. Model~ofP1asJnamembrane

a}Urutmembrancmodel

t b) Daniclli -Davson model
eJ Flnid mosaie model

3. CeUJunctions. membrane modifICations,microvilli, desmo,om••
~. Functions: Active lnlnSpOn,pinoC]tosis. phagocytosisand secretion

(8 periods)

I
I

p.periods)

(4 periods)

(~ periods)

(4 periods)

3. Mitochondria
I. Origin, occ=ee and morphology
1. Ultra ,tnIctUre and functions
3.Mitochondria as symbion~.

~. Endop1asInicReticulwn
1, Origin, occwence, morphology and ultrastructure,
2. Types: Smoothandrough .
3. Functions

3. !iolgi Complex :

~

i Orgill, occuren«. morphology "nd ull.l".1.l'ud~'~,
2. Fnnetions

'C,oo,"m" ,
LOrgill, occurence,morphology,polymorphismand uJtra str\lClllIe.
2, Functions (4 periods)

7 Ribosomes:
1.Types,ocewenee_morphology and ultra Slructure
2. Funeuons.

8, Nucleus:
I. Position, number,shape, 5i", Jnd u1ttasllllCt\ll'e.
2. NucleJr menwraue. Pore complex, nucleoplasm, and nucleolns,
3 Fnnetions
~. Chromosomen\llUber: Haploidy.Diploidy. Polyploidy
5. Cla,:iificalj"lL"r c1l'uJilOwmes,Jc'<lCCruric.meLlconuic.,ubmoLl«"lri;:.
telocenlric

c,. Gaint chromosomes' Lampbrush and Pol~lene : CJuSes. structure and
functions ( 10 periods)

I
I

I2

.... ----------------------



(3 periods)

,
I,

(7 periods)

a periods)

~ECTIONII, D£VElOP'tEC'lT,\lllIOl.OG\'
D<:nnilio" ,,1<1scope of De"elopn10lln,1 Biolo~" I 2 period,}
Concept of Oc\'clopmenwl Biology. gH;l\\th, dilfereoli""oll. de-<\ilTeremi;]t;ou,
regeneralion, induction, orgalliscr. totipotency, fo!e ,nup ( presumptiYc areas.)

(-I perIOds}

3 Gam",o~en",i<'
I, Spemlatogcncsi, including ,penn<ogenesis
2,OogclICSi,
3, Difference between spcrmalGgenesis and oogeno,is.
~. Significance of gametogencslS

~. Suutture of Gametes
I. Spe"'] : lfilIaStruCl\lre. menlion variations with refercl1cc IGinSCCI.frog and

human sperms.
1. (hum: Gooornl S1J1lctm"e,egg membrane : Primaf'!. secondary and lertiary.
} T) pes of egg' . Classifi",,~io"" ba,cd on 1he amount of yolk and distribution
of )'olk. ( 7 period,)

5. Fenitization:
I. D<:finition and t)"]JCs( "'-terna!. mternaJ)
L MOllOspernw l"'1Y'T"''''':'' ~h",i~1~gi,,1 "'~ ]l"!b.n\o~-i,,"L
3. Pro::ess offertihzation

a) Attraction and fCC{)gnition of <penn, Androgamone", gynogarnoncs,
fcrtilitin and antiferti liLin

b) Penetr.tion meclmnisffi and :ltt;,'ation, acrOSOme ,".ction, cortical
reaction, fertilization m~mbrane.

c)Amphimi,os
~,Significance offertilization.

6. Parthenogenosi,
• Definition, IYpe, a) Natural anhenolOky and t~cJylok)' b) Artificial

SigIlificance ofpaT1henogcne,is, (2 periods)

7. Cle<I"age
1, Definilion, characteristics and significance.
2, Planes ofdea"age
3. Tvpes: a) Holobiastic- equal .nd unequal b) Meroblastic. discoidal and

superticial c) DClenninate ,nd indetorminale clc~vage ( ",guJ,tive

and m<lsoic)
~, Patterns with e"",nples _Radial, 'Jlira!, bilateral and a~VJIulletrical.

. (5 periods)

8. Blastulation:
Deflnitionaod types, (2 periods)'

9. Gaslmlauon
L Definition and concept
2. Ba,ic cell IlKIl'C1nents(morphogenetic moventcm,) in gaSlrulll!i<l1l. Epibol)'.

I

9 Coil o)"leand odt d,yi'lOn'
I, Coil 'lei, ,) GI, Go, S, G2 and M phas",

b) Control of ",II t\'l,e
2. Mitosis: Process and ,Ignific.~<:e
J, /".leiDSi,, hocess and Significant'
-I.CompaTi,~n belweon mil~,i<"nd mei~,i, (7 .' d )

W.Collularage;ng3nd cell deatl,: penn <

I. Concept of"llcing. inlratelJuIar "'unges .• ~tra ccllubr change,
2. Cell dealh - Apoptosi,

u)'[\efinitJon. Process, significnnce, "wuples,
b) NCl:ro,~, Dennition and examples,
t) Ne<oroblOSlS:Definition and examples
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(3 periods)

(~ periods)

(12 periods)

PAPER - 111 MAMMAI.IAN HISTOLOGY ANI} PHYSIOLOGY

SECTION r, MAMMALIAN HISTOLOGY

l. Stud)' ofthe following lis"" •.• ,
a) Epilhel ial - Simple. stratified. ils types
bj Conncct;, .• - Proper, A",olaL ,\dipe,;." L1gament, Tendon, C"rtilage
c) Muscle - Slrimed - "ltm SlruCI=. smooth, cardiac.

; d) NeTVous - Types of n~urons, medullat.d n.,v. fibre12. Digestive system. (14 p~riod,)

1 Histology of tooth, lGngue, sali\'af)' gland, Alimentary tract - oesophagus,
stomaCh, duooenum, Ileum, colon, ASSOCIatedglands- LIver, Pancreas, .

3 RcspiIalory syst<m (3 penods)
Histology oflIaehea and lung .

~_Circulatory system' (5 periods)
Histolog)' of blood and blood ves,;.,ls.

,. Histology of skin.
Epld<:rnus, dermis and glands
(Epidermal derivatives 001expected)

Deciduate placema, 6. Histology of Kidnev ' (6 periods)
V S. of kidney, Strneture of nephron (Drinefereus Iubule) collecting dUCI,
blood supply, 1, G. Complex.

1 R<'pIOductive system: (9 poriodsl
a) HistoIO&)' of lestis - V.S, of testis: T,ll,.of leslis - seminiferous tubules and

interstitial cells
b) Histolog)' of ovary _VS. of ovary structure ofGr"afian fullicle. COIpllSLUlelllll.

cOI]>usalbicans,
• cJ Hi>tological structure ofulerus, plocentlL

8. Histologj' of plmilary g1aud
Adenohypop~ysis, Neurohy poph}'sis.

emboly. conl'ergence. in\'olul ion, uil'ergc"cc. im'~git~\!jon. ingression.
ud~lIL;1I.1ion, conerescene, ,nfJllra\loll, constricuon ~nd elongmion wtlh

reference !OAmphioxus and ffOg. (•• periods)
lO. Chid: embl)'olog)"

L Strucrure of Hen's egg (freshly laid), egg membr~aes
2. Fenilil.alion. d.~vage and blaslul~non.
3. Gas!rulalion : Fonnation of primitive endodeml
4, Development of Primitive streak,
5. Head process, somites, regression of primitive streak,
6 Development ofbIain upto n hours.
7, Development of heart and main blood vessels upto n hours.
.8. Development of digesti"e syslem UplOn hours.
9. Developmenl of eXlra--embryonic membranes,
10, Signific~nce I use of chkk embryo in development biology,

II. Placenla
1 DcfinWon and significam:e
2. T}pes ofplaccata in mammals

a) Willi refereacc to mOIphologic~1 pecularities (;)
ii) Indeciduate placeulll.

b) With refereoce to the foellli and malernallissucs jnl'olved
i) Diffuse ii) COl)"ledonary iii) Zonary iv) Discoidal

0) With reference to bistolosical pecularities ;) EpltlleHochorial
ill Syndesmochorial jjl) E'ndotbelioohorial iv) Haemochorial
v) HaemoendotheliaL (~periods)

)
6



(7 period,)

I p"rflllV RIOCHK\IISTRV ANII"nCROTI'('IINIQUE
SECTIOS ll, ~.\!\-fj\ULL\:-; PIlYSIOLOGY SECTIONr, BIOCHE'.1ISTRY

I. NOlrilion"od Physiolog)'of digestion' (6 p<riocls) I Principles aad u,es of icchniquc' in analytic"1 biochcHli",-" Cal0rilncll)',
Definition of nutrition, bol'IlCOddiet and ir, significance. che",ic~1 dige,tion . SpcClrophotome1ry,Centrifugation, P'P'" ChroIllJ(ogrJphl'. (5 peiords)
oral, G."'ric and intestinaL Absorption and A'similation 2 P" and Buffers . _

2, RespirJlion: (6 periods) Concept of P" and PK. P" Vllluesof body fi,dds, sigmlicance. IOlUy.alion~f
Definition, mechanism of venlilation. respiralory pigments - Haemoglobin. acids and bases, Den,'alion ofHomreIwn-Hasscl B••1chcquallon. Buffers: Delim-
'oyug/obilL Trarnpon of gases - o~"ygen_carborulio.xide.chloride shift, oxygen Ilion, Concept. measuremcnl of P", P" meter. (4 penods)
dissociation curve 3 Molecular 1nleractiom; :

3. Circulation (6 periods) Dcfinilioo formation and e~amplcs of the foll""ing chemicalbonds: cCF\'"lent
Cardiac cycle' S,,'Slole,diaslOle. blood volume, strokc volnme, blood presswe, and non'c~"alcnl Mnds. p"ptide bonds, disulphide bonds, hydrogen bonds,
Hypenention, Hypotentinn. Pace maker and its role, E.C.G. •• elc<:trostaticbonds. van der Waals forces. glycosidic bonds, Phospod,ester
Coagulation ofblood . mechanism and ,'arious faclors, ,.. bonds. ( 3 periods)

4 Mnsclc Physiologj: (6 periods) r 4. Carbohydrates'
Sliding tltament Ihcory of mnsd. contraction (MolecuJ"r basis), Myoneuf1ll I Classification
junction, Muscle stimulation - simple mu~clc twilch, summation tet1nus, muscl. 2, S1ereoisomerism, gc<Jme1ncalisomerism, optical isomerism and optical
fatigue. Physical and chemical changes during mw;cle contraction. aetiviJy

5, "ervous Phvsiology : ((, p"riods) I 3. Monosac-...herides: Structure of giucose
Terminology: Stimnlatio~ impulse. conduction, response. EEG. MlU. CTScan. -l Monosaccharides Properties, tnu1arotation. oxidlltion-rcduetionreactions.
Origin and conduction ofnervc impulses g1~'cosiderormatin~ eSlerfunnalion, osa,onc formation
NeurotraJlsmincrs - definition, propmics and types - scroloni~ acetyl cholinc 5, DiSliccharides' Maltose, laclosc, Sucrose,
$)'mpalhin,dopamine, 6, POh',accllaridcs : Slarch, glycogen, cellulosc .nd chitin. (Structural
Synapse: IDlra strncture and Iransmission, fO~ulaC not C1qlCC1oo) .

6 S.m;, organs: (6 pcriods) 7, Biologicai importance of monosaccharides, disaccharides .nd
n) PhY5ioiogyof vision - Visual p.thwny and s1imulation of photoreceptors poh'SlIccl1arides ((, peno<!,!

- roos.CDne, 5 L,plds'
b) Physiologyof hearing: Auditol) pathway and SlilM!ation of organ of corti. . I, Classification

7, Excretion: (3 periods) 2, Fait)' aeids : Saturated and unsalUIated, essenlial and non-essential.
Physiologyof urine formation by counter etII"rentmuJtjplieTmeor)' - ultrafilratiOl\, pro'lagl.ndins. acylglyce101s and wa~es.
seleetl,'Creabsorption. tubular sccretion , OCCllrreltCCa~d Significance of:

8. Rcp1odncllon: (~periods) a) Phospholipids, Le,:thin,Cephalin
a) Male sex hormone, and their physiological roles, b) Spingolipids
b) Femaie se~hormones and their physiological roles c) Gl)'colopids
c) Reproductive ,",'clcs, Oemous cycle with hormonal CQntroLMeUSIIllilIC)'cle d) S1eriods

wilb hormonal conuoL e) Terepenoids
9. Pituita,y a>maSterendocrine gland, its illierrelahon with Ib"roid adrcilrllglands and f) Lipoproteins

Gon,ds, Feedbad<mechanism-Positi"e ,nd ncgat;,'e,' (5 periods)
6. Proteins:

I. Amino aeids , ClassifiC"Jtion,structllre of amino ""ids. essential and
non-essemial amino acid" non-protem amino aCIds.

1 PlOpcrlies of "mino acids, Ph)'lieal prop<'rlios,rOJctlonsof amjno gr<'np
ca1bo~TIgroup and R-gro\lps,

_'. StnlcIU;, or Proteins : Primary. sccotldllrl. terti"". and qu"rtemBr" with
e""mpies

I,
I



(8 ~riods)

(5 peri<Kls)

(6 period,)

I
-" J

II period)

(2 period,)

a} Definilion
b) lmprolancc of fi~"llOn
c} Them)' off"ation
d) Qualities of, good fixati"e I
e) Types of fi<ative, Coagul.nt ,nd nan coagnlanl Fixalives: Primary and I

Compound Ii.'<ali"e>
fl Composition and phy,ico-ebemical reactions of foHowing fi'ali'e, with

ti= and lis",e colllents. . ,J.
i) E1k •• ,,1 Ii) fonualine nil Awu,' Acid i,') Bonin's fluid ( Aqueous I

and alcuholiC) ') ZctU<.er'slluid vi) C;lmoy's fluid
g) Specific fLX;lliw" for lhe following

,) emb,,'o Ii} Fi.<ative for whole mounts (6I>ono<l,)
W",hin~ ' il Thea,,' i,l ~ign;fk.ue~ ~fw",hin~ (1 jJ<'ri~,I,)

~. Dehydrnuon . 'J Defimnon 11)Dehydrating .gents - MethanoL Ethanol, acetone
iii) Significam:e and use of deh)'draling agem,. (3 periods)

5. Clearing: i) Definition and imponance
. ii) Clearing agents, their merits and demerits

0) Xylene b) Toluene c) Benzene d) CWorofoTlrJ c) Cedarwood oil
(4 periods)

I Introdur:llon' Definilion. Sco~ and applications
2_Colle<1;on of ",;nenai Narcoll"mon. deeapnanon

Fi,,,ti(>ll

~ECTIO._.: II: .'\IIICROTECHNIQI!E

1111'c,",,,rse I:>e""'fll' ""h ",fo",'~~ '0 rhCM" .nd P"'CliC<ll

• 6 Embedding: i) Cold and hot infiltration
li) Paraffin, 0) Selection of pamflin ","' according 10need ii) Melting and

handling of paraffin, paraffin ovens and lhcirlypes.
iii) Embedding containers a) paper trays b) Metal L s c) Glass disbcs/lids
i\') Embedding procedure and embedding faulls,
v) Orientation of the lisSlle in the block so as to obtain lransvcrse and

sagittal sections (8 periods)
,~) Slomge of blocks .

7. Trimming and mow\1ing oftrimmcd block on micrutome peg,
S. Section Culling:

i) MicfOtome-ROla,,'-usc ~nd precautions for handling,
ii) CT\'ostal for frozen section,.
iii) Microtome knives -types and .harpening
i\') R"lOr bl~de holder

I

~. rlbrous proleins : Kemin. siik and coll"gens.
5. GI"lJuldl pruleins. (d) All,i\>od,es tlg(j) (h) Hurmones' InS"lIn (~periods)

I EnZ)-'me.:
1, Cla,.ificotion ( outline)
2 Properties of enzymes. lock and key model, induced til model.
3. FaclOrs ~ffcCllng enumatic acti"it>-' Subsuate concenlrallon. enl.YTIIl

concentration, PH, lemperulun:, inhibitors and activator,
4: Isozyme, : Definition. Lactale dehydrogcnase, Significan;'"

8 NucleIC ACid.,
I. Purine" ~dmidlnc" ribose, deOlyribo,e
1. Nucleosides and nucleotide,
,. Nucleotides as co-enz~!mes (NAD, NADH. FAD, FMN etc,)
4. RNA_ Sl~crure and rMcllOns, RNA "S a c.talvst
5.,DNA. Slructure, e, A .ndZ-DNA: Function.orDNA

9, Vit",runs (Structural ronl\ul.e not e""e<:led)
1. ral soluble: A, 0, E, K
2, Walcr soluble: ai, El2, 86, BU, C
3. Sources, daily requiremems
4, Princip.l role in MClaboli5Ill,
5, Deficiency diseases.

-,--------------

•

,



(6 period,)

(4 periods)

(3 period,)

(22 peri(]d'J

I
I
,

'1

(I period)
(5 PCTlQJ<l

(fi pcrie>ds)
(~ perioils)

P.\PER _V P.\RASITOLOGY A~D MOLE(,ULAJt HtULOGY
SE('nO;"; I: PARASITOLOGY

t. Introdm:tion. DeH"it;on and ,cope of para,ilolog,',
I ~t><" of pam'il., .

I EclOparasite,
;: r."dopar.l"le< Gu' par""",,, IUlemopara,nc,. tissue p",",nes and IY"Lph

para,ites
3 Facultati,'e ,ndobligalO1Y parasites.

:>. T\-pes of ll"'IS .
, Defmit;, .•. inrermodiale. paratenic. reservoir, \<:C'm

~, Study oflbc fol1o"i"g par;lSile, wilh ••ference 10d""illC<l1ion. geographical dislril",.
,km, morphologv, lif, ('Vek '","smission, p'thogeolcity, l""1rnenl.nd p'ophrla,l"

L Phylum Pmlozoa, 0) En"!!!lIebi! hiSlOI"ti"" Ii) Plarmooium vi"",
Z Ph:'!urn Pla,,'~el",inthe; : a) Fa«iola I,ewtil'." l;»l\lenl, 'olium
) Ph"ium Nem.thelminthes: 0) ~ l~mbric{)idc,
~. Phylum Arthropoda,,) Mit<; S.rcophes ""Lbei

< 1)Adap,alion for infe<:tio"",,,,, 2) Adap1ation for c".blioltm","
3) Adaptation for lran,mi"ioll

,; HQSlSpe<:ifiCll)',
Definitiop~ sl"'etural and p~j ,iological basis.

). EIre<:!<nf parasites on ho",'
. ~,Mechanical, lytic. nutritional, obslrui:tlve,

2, Biological effects of S.""ulina on crab.
S. lnmllmology and hypcrinfocbon

Infection. disease, ,,,If-cure.nd .d''On""rnent in immunology.
9. Definilion willi """mple< (3 periods)

I) Zoonosis 2) HYPC'Para'ilisIn 3) P,eudop.,asibsm 4) Parasite oux
,I) Inflammation 6) Neopla,ia 7) MClap1a5i" ~) r!)perpl.,la 9) Hypcnrophy.

" "',," """ ",," ",,">0," '""''' """ '''"''',, 'm", ",'"" ",,"..,. I
{ (, periods:

~ Am~jng and pr""",sing of sections:
i) :>tawr's fi'"li"" ji) Slide ",ormers (Hot plate) i;;) Pro,ed"re of afnxotion

"OmmOn precamions and dillen!!ie,. iv) Senal sections, oriental;on and
utilization of space on ,Iide and Iheir storage ((, periods)

Ill. Staining:
i) Types oJ stains - acidic, basic, amphoteric, ncuual and vilal,
ii) Theory of slaii1ing
jii) Staim;- preparation ofHaemato~)' line ",lnti Oil

a) Mayer'. acidified haell\Jto~)'line
b) Ehrlich's acid haemaloxyline
c) Delafield', MOffiatoxyline

Iv}Mordants. Dcl,nition, imjXlrtancc and "ommoo lIIOrdants.
v) Staining methods- a) Haemcto_.yline_ e",in method
vi) Specific staining reaction, - a) Fculgell reaction b) PAS ",action
"ii) Processing ofparnffin section during staining.
viii) VItal staining - Use and importance with suituble c~amples. (8 periods)

II, Clearing and Mounting: i) Mounting media ii) Canada balsam iii) DPX( I period )
12, Clearing, Iabellingand preservation of permancmtslide,. (2 periods)
B MeasurerneIlls and ,ketche, ofmiCIQscopic objeas,

a) Micrometer ,c.lIc; calibrntion at different magnific.1tions and measu!e\llenl of
cell di,une1ef. ' . . ,

b) Camera lucida - i) prine'ple and working Ii) Measurement from camera
Incida ""etches (~period,)

,

J



(6 penods)

(R periods)

( 14 periods)

l'«e: E,'ery college should have minimum 5 "ompulers with Intemct facility and Inu:rnet
should be tought on computer with interactive baSIS.

P.-••PER VI

SECTION 1_BIQI"'fORMATlCS OR PATHOLOGV OR

PUBLIC HEALTH AND HVGIENE

BIOLWORMATICS

S[CTTON II: MOLECULAR RTOI.OGY I
L InlroduetioLlIO JUolo<:"I" bioio!i,' (I period,
'- DNAas I1l~genetic mato,.;"L (7 p~riod.s'

Bacteria! tran,formalion "nd traIlsduet;Qn. Evidcno •• 10 PW\'C Ihal DNA is l~
ge"ClIcrrul1~nol(A'.ry', expcnmem). Plasmid.>. =mid,. Griffith', c~~rimenl rd;
"an~form<lllOn. Z,ndc:r lnd Lederbol);'s "';penmen! for I,,;usductioll iLldudlng the lin l~ r"uooocuon
cycle of bacteriophage. I' I Introou.'1ioD 10bioinformaLics

3. D:>:A,uueture (rc1iisionj (2 periods) 2. History and g.nerntioIl.\ of cnmpmers,
-I,Contral dogma of molocular biolog.\'. .> Block diagram and funclio" of ""elI block of computer system

I DNA repli~{ion : Prok~'~tic ~nd Euk"'yotic DNA ,eplication, (5 periods).; ~, Trpes of compul"rs ( Micro. t-tini L.plop, Mainframe, supe,)
2. Transcnpuon : TranscnpllOn In prokalJ'Oles and rukaryotes, types of RN~i 5. Definitions, Software. Hardw.re. Compher and Int"'Preler .. cis 0 Mark )

RNA processing' (7 periods)' ( to peno ,IS
3, TranslatlOll: ,. C~s of Memo I)' ,

a) Genetic code: Properties of gene tic code _(1 period)" •. 1MemoIytdL types ofmemol)'- RAM and ROM. .,
b) Structure of tR."A and its role.s an adaplOr, Wobble hypolheSis (l period)' 2 Storage devices. Floppy disc, Hard disc, Compact disc, magnetIC diS<:and
c) Protein synlhesis : Ribosomes. Polysomes, amino acid, aCliyarionl' Magnmc lIIpe, (6 penods)

polypeptide chain initiation, peptide bond formation. chain elongation} .1, lnuut out""t d••••iees
lenrunation and post-translalional modifioations. (6 pcriod'{ I. K~'board, Mouse, Printers. Ploners and Scanner.

5 ('nnoel'l nfOperon' . (2 i>CJiods)I 4. Opo:rating System,
Regulation of gene <!Cuon- lac operon. _ I. Need, Definition and function of opemting system

6. Molatlon: _ (6 penods) 2. lj:pes ofope:ratingsystem _DOS and Window 2000.
Gene =tion and mll1agenic agents, radiation, dyes and chemicals; aJkylaling 3. MS Office _Word, E~eel and P<Jwerpomt
agents and lbcir effect on DNA. Trnnsversons and lmrnitiOIl. DNA repair proces"~, 5. Fun<lanientals oflnlernet :
, Photofejlalr, Dark excision. I L History, Search engines. WWw. Web Brnwser,

7, RNA",: rhe genetic material . (5 periods) 1 Use of internet to biologiils,
RI\A "lnISeS, RNA lnmour VIruses, Rous ,"emma virus, HlV_lifc cycles, reverse 3. Crearion of E-mail ID
Imns."Tlptlon. /-lepatitis-B vln,lS.rnode of transmission, life cycle, patllogenecirv 6. G-'-nome information:
and CQnlroLOncogenes. . - I , f onelional genomiC'. biamolecular slructtire _protein and DNA.

8, Introduction to polyme",sc chain reaction (PeR), Soulhern, Northern and Westenl 2. Data nases of DNA information. (8 periods)
blotting IccMiques, ELISA technique, DNA finger printing, polyaorylamide gel
elCClTophoreSlS(PAGE), Sodium dode",l sulfale poly.crvlamide gel electrophoresis
(SDS-PAGE), Agamle gel electrophoresis (9 periods)



(3 period,)

(8 periods)

(10 periods)

PUBLIC IIE,'\LTH AND HYCIE~'E

• nc..;,i,. Udill,"on, ]<lClorsarteclLngheolth, inborn and e""ironmcnwl, pe,sOlltll and
and ""mnnllli~' health World Health Orgatl;zation ,md Se"'Jce, (J period,)

IAnnonym,. blood \xlnks. leproS}'hospit,is el",)
1 Food: L Classification. necessity. Food preservation "'elhods. deficienc,"

diseases, ''Cgetarian and non-vegetarian food,
,. Bel'.ragesand Condiments,
3 Adulreranons and its elfecll' Effect of alcohol lobaceo~nd dmgs

(tl8period<)
~. H= and Buildings Residential, lodging, ho,pitals, AnimJI shades, hotel, .. ten

shaps, parlonrs etc (3 periods)
~.Air<lJldVentilation: Composition ofair, airpollution. Purification; ventilation S,"Slem, I
tll:ttwaland artific:ial) (~peri<>d,) +

~ W3terand Wate.,upplies . Somce, ,nd Propertie, ofwaler, Pollution and PmificatiOrl,
Fillers of,-arious ~']ICs.examination, ofwatcr samples. use>;of ",ate" disea,es 'pread
~ waler and ",ater Sllpplies, (6 periods)

5 Scil: C~mposiuon propertie,_ disease, spread b,l'soil and soil pollmion.
(2 periods)

i. S-arUutiOD:The disposal of human (especially from home, ho'pitals. horelsetc,) and
animal "<>ste.refuse ,nd sewage. (3 periods)

$.Di>eas=s: L Communicable diseases, their cansati"es organism<. sig"'.
S)'l11ptotns,modes oftransmi"ion, prevention and conrroi, .
a) E", ••menta1- TYph~id,Cholera and d}'sentries
b) Air borne. Common coid, Influneza, chickenpox. measal,
tuberculosis

c) Artltrop-od borne. Malaria, filariasis. dengue. encephali,;s,
guinea worm diseases, plague

d) Contact infections. Venerialdiseases, skin di>e:lscs,AIDS,
e) A1biletUal)'Infections. Helminlhs and [",elerial

2, Non Communicable diseases- Heart di,,,",es, Dinkies. eiC. (9 periods)
9. ?eu ; General infotmouon about]lelS, cat,. dog', (i period)
10. Pests: I. Definition, household pe,tS, hQusefl}',cockroach. siiverfish, ants and

m".
2. EXlernalparasites. Mo'qnito, Bed bug, mi'es and f1""s,lick
3. Internal Parasi!es _RoundWOrmS~nd hookworms, Tnpcw~nn,

(4 periods)
t I. SoctaIand IndllSlrialHygiene: Accidents,emergencie, in home and industr)'.occupa-
ticn:ll dis""ses, pr",'cntiDn, pm";';~tlS fut di,aiJltci-tLletllJih\'g;ene. (4 pertod,)

E R3dJalionri,ks: (, per;ods)
I \' Vital Statistics. Ageneral idea about the "itai "O,iSlicsand ilSimporl"nce

11period,)

To,,,l;, period'

In!tod"ction to pathology'
ue"umoll, ""n, scope ana MSlCbrallctles.

l, DISeases' O"r,,,ition and cauSes.
I Ahno"".,1 heridilorl' f"clors
2, Abnonllru em'ltonmellla! facIO".

a) Inanil11lte- Ph}'si""LChemi",,1
b) Animate. PJlhogons_Baclcrial. v.ral, pamsitic

3 NutritiOllllldeficiency
4, Errors of metabolism
5. Carcinogens

3, M:icrobi~ldi"'a,es '
Sign" and symplom,. pathogenesis and proteelion
Br."lenlli' ?t0lera,.Typhoid, Tuber"ulosi" Leprosy, S~l'hiJJi"
\ "ai, Pollo m}'lel1s,meningtns, AIDS, Ilopatilis
Fungal: Candidiasis, Ring-worm infection (fe:mia cO'PO,is)

4, ClintelliPathologj"
. :, (12 periods)

I) Unne exanunal10n 2) Cerebrospinal fluid 3) Liver fUnctioulest
4) Renal function lest 5) GhtCO,e\olerence leil (GTT) G)Widal leSl
7) ELlSA 8) Western biOI 9}Lipid profile HDL LDL 10) o•.
II)TBI.TBM,TBC " ,"psrnc-"r

5 Necrosis: Definino/!. eallSes,changes tvpe, 2 .
G, Gangrene: CallS", and IYpes ' - . t penorls}
7 Haemm I BI A - , (2 pOIlods)o og)'. OOygroups (ABOt Rll), Anaem,., Leuc,emia.introduction

() period,,!
(4 penods)

PATIIOLOGY

3 C",u1~l(lI)'dis:uTb~r.c~,
a) Thrombosis: Dclinilion and types
bl Embolism: Dofinition and I}'pes.
c) Shock: DclinitiOll and lYPe,.

~ RetmgressiveChanges: .
CI d (4 periods)
ou y swelling, fullydegeneration, amyloiddegeneration, gl)'Cogeninfillration

hyatine and mucotd degeneration,
10 DisordersofPigmentation'

,McI;,"osi" lipochromes, haemoglobin deri"alic,
11 pn~C1~e~a~d imponanec of tile followil1glechniques! (2 penod,)

I , , canmng 2)MRltechrtique 31Ullrasonograph,' 4)ECG
5) X_,.,. technologv ~) EEG .

-,



I
.j

•••

Ammal ond human health care ('-"cci"e" (Onw diagllO,iSand ClUeot d,sc,,,c,
including gene therop" m,d mmspi"ntation of bone [\Jao'l,! artifidal skin). gon.lic
cntInselling. forensic medcine (J period,)

S. BiotechnolOgyand En\'ironment :
Pollution control - Cle:mcr technologies. reducing enyironmenWi impact of

;nr!u51rialeffluent>, lOX;';,it(; reclamatioll_ ,educing e",-irontnenLlI impact 01chemL-
~Il>elbicides and fertilizers, biosensors 10detect enYironmemalpel1utonts,

(3 periods)

(2 periods)
BiQIcchnoJog}:

Definition. Introduction. Soo~ and lmpol1ancc
2, An;n,.l cell and Tissucculm", '

I Culture Med;" ano procedure< : Scope Qf "nim"l cell anrlli~sue culwre.
advantages and di,,"m'antages of tissue culture, media for cell, and tissues.
culmre procedure,. application, oftis,uc culture, ( 5 periQds)

2 PrirnaI)' Culture. ceHline, and donlng :
Di,aggregation (mechanic.ol and enzymatic) of tissues and pr;marv
culture, rulrured cells and evolution of celllin<s, Maintenance of cultures-
cell lines, cloning of cell lines, lorge scale cell culture in biotechnology,
Somatic cell fu>ion. ( 6 periods)

3, Tissue and organ culture :
Primary e.~planlaliorlteclu\iqu"". Tissue culture (Slide. len tube and fusk,
culture) organ culture, whole embl)'Oculture. ti,sue engineering (artificial
skin and artificial caTtiloge) (4 periods)
GeneticEngineering:
lnTr<>d"",iMrecno\hiMnt DN", '~chnjq"e fdenlific"tiop "~<!;s~l"ti~" ~f
desired gene, puritJed DNA and restriction enzymes, restriction analysi"
vectors. probing. cloning and gene expression, cel1-ee1lfusion. inserlion of
recombinant DNA, Production of hlUllilninsulin, production of gro"1h hor .
. mone, production of interferons and vaccine,_' ( 12 periods)
TransfectionMethods and Transgenic Animals :
Gene transfer or transfection, targeted gone transfer, transgenio animals
(Mice, ,heep. pigs, dlick, rabbit';, goat';, cows, fish) (3 periods)_ , .

5_Immunotechnology:
l. Immune !)'S1em,Amibodies. Interferons ond va",ine,:

Natural immunity and acquired inmmnity, immune responses (B-eells and
T-oells). Strucmre of immunoglobulins. genetic5 and molecuiar biolog)' of
the production of amibodies or interferons, ,'acoine developmcnl and'
inononization. (5 periods)

2. Hybridotl'llland MonoclonalAn.libodies :
Hybridoma technologJ and the production of monoclonal and polyelonal
antibodies. antibody engineering n.sing genC1icmanipulation, alternatives
to hybridmna technology, production of human and hurnonised antibodies.
uses of monoclonal amibodies (diagnosis, imaging, ther.py. vaccines.
enzymes etc_) (6 periods)

6. IndustrialBiotechnology:
Introduction, enzyme, lechnology"biological sources of enzyme,. commercial

productionof enzyme and its packaging. enzymes-immobilization and their n.ses in
industT}'_ (3 periods)

7. Bioteclmologyin Medc;ne :

PAPER VI
SE.CTION II: BIOTECHNOLOGY

<,



s::':l1;' '.
l-futoloi.v of skin - Scoliodoll- Frog, Pigeon and Rat.
stud)' ofHean .Scoliodon, Frog, Pigeoll and Rat.
~ stUd>'of Brian • Scoliodon, Frog, Pigeon .nd Rat

_ ~'lcur \'isil- w" CoSUt!a,ea, SanciU"',loo, Naoonall"'rk.
~~ LaborMo'ies of Biological imponan"e
6:Ddk included in the Jo"ma.\ a, a "'Qa",\c ?Tact"ai.

'C»o
~apparalU'

mg animals with reference 10morpl'ologi"'l peculiarilies and
a;>onanco if any

Dol iolum, Snlpa, Pyarosoma and simple ascidian
Pe1romyz~ Myxine
Sawfish. Exocoetus, Electric raj', Anabas, ClarillS.
Pomfret, Bomb:Jy duct, Hammer Hoadcl Sh~rl;.
Suckerfish.
Ichthyopbis, Salamander, H"la, Rh~cophorn"
Proteus.
Turtle, Chameleon, Crocodile. Cobra, Ralsnake.
VaranliS.
Duck, Kite, Parrot, Woodpecker, King nsher (Only
beaks and fccl).
Lori" Kangaroo, Scaly Jnt eater, Whale, Bat.
Squirrel.

l::l.jlerlmtnh
ldtnllcation of CJloobydIales imiXlUTt nOIe~?eC1ed)
(.) ThY"'ol ~I (b) lodille lest (c)Pbo$?horie add I.eSl(d) BenedicI" le,t
(ej Cupric acetate test (l)Phenyl b.\'drazille reactioll
lsolatioll of Cascin fron) ",Ilk,
Isolation of DNA from Ii,,<r.
Isolation of R,'lA from liver
FJelo", affecting cllzyn\alic re"ction, 10 demonstrate dfecls of Icmperature.
?-~(add. "Ikalii "leohoL mhibilors ulld aai,'alor,.
Chemical test, for amino adds
Deleclion ohmillO acid, by circular or ascendillg P"I"" CiI,om,lIO grJphy .
ESlimm;oll of prolein b)' Low,,"s ,nethod,

ArceJIa, E"glClla, \tutioelh
Euplce-tella.Hyuonem1lBofi
Qbdi., Phy",h •• P<:nnarula. ;,'
Corals and Bcroe
Flanna, PotySlOm\lIn,TaCl'il-
TrieltincJl., Ane)-dostoma
ChadoptMiS. PhemimJ andP
Balanus, Loll" ••..Temtit.,
B"II.rily, Spider, C<:nlipodtand A
Sea ll[Chin,Sea encUmber,
Brint. ,tar, Sea lily .

•
;,,
,
•

" •

.

4) Platyhelmlrnhe,
51 NemalDd2
6) A11nolid!l
7) ArtltmpOOa

Ei!!iUIlO<Cium
(a) htortlfllMorphology
(b) Bu\"')' FiSSIOn
;c) COlljusalion

2, L""ch
(a) External Cbara,le"
(h) Dissection of leech '0 as to expose

I) Di~estiv. System
2) Reproduetiw Sy"<m
3) Nervous Syst.." .

(c) Moulllillg,
J~ws, •• ]j\,~t'J'glands, Jlo10'Oidul'lissue of leech

1. StuFi,h
(a) h~erna1 CI",rae-ters
(h) Dissection of starf'-shso a, 10e"Po,e

i) Di.j:eslh'eSystem
Ii)Waler Va5CUlar'ysICm

(c) Mountill!\, ,_Tube fetl alld Go"'<\!; (To ,lroW'ganl<los) .
ll' ~ Stildyoflile fono"illg aruma!w1lhrefmmoe 10mOljlhologi<:S1
economic imporum'" if any

l) ProlOLOO.
2) Porifern
3) Coelcllw",,,,

PAPER-.\1lf
PRACTICAL I: ANATOMY or NON. CilORDATES I:I
CHORDATES Ill, UIQCHE)lJISTHY Mil MICROTR

PRACTICALS

1ll Calotes
-r)ExICTIliit Crw"C!efS

2) D1'=11011
0) Digestivo Sy"em
b) Artorilll S)'Slom
c) Venou, S)"telll



DEVELOPMENTAl. BIOLOGY PRACTICAl.S

~ofmale gamaresof Amphio:(\Js,Frog, bird and mammal,
Srndy offemale gamates of Amphi,,~us frog, bird and mammal.
St!IlIy ofblasruIae of AmphiOXllS, frog ~nd bird.
~ of gastrulae of AmphioXllS, frog and hird,
!>!oJoI;:ringI temporary preparati bn .of Chid embr)'os,
~-ofwb<:'le mount. of cluck embr)'os, Prinu(ive streak ( 13 to 16 hou,s) .
He3d ~rocess (18 hours), Head fold (U hours). different Slagos of d~velor'
~_c, . ':!. lS ""d 7: homsofjn~ub<ltioh.
~ of c\lld embryo sections to observe bmin and hean in ~g hon" and n
l>iJus m:>ss sections
SlD1y nf differenl types of placentae with suilable hislological slide, Or xeTO~
lKUerial~.

P.~P"RVII]
un,. CELl. BIOLOGY, DEVELOPME~TAL BIOLOGY, PARASI_

TOLOGY AND MOLECULAR BIOLOGY

CELl. BIOLOGY

'~innmmuoottiQ.b'!' so.ua~hQleQaratioll,
'" m6",'l, 'Tom 'I,Ia"""","" \e,\e, I,,,,0\,,\,<:,,,,\,;.,,,,0\,,,,,,,","'''"'

~\lon
Preparation of saliva,)' giand chromnsmne fTOlnChimnomus larva or D.o.
sophila I"",a,
Observation ofliving Amoelm I paramoecinm I Englellil for looomOl01)'
mO'>'COlents, ••
Stndy of mitochondria in suitable material using Janus Green e, Stain.
StW:-' of o:IJ death in Chick embrvo
~ o{-::ll ~Ues from .xe'o.xmalerials Or from microphotogrnphs,

L

,
,;
•

MlCROT£CHNlQUE PRAcnCLAS.

p'ep;l'"tion ofPerm3mem\ whole mounts of differeut kinds - 5 slid~ .
P"'paralion ofPermameml slides ofhistuJug1cai ,ecnons flom difle,elll 0

.5 slides,
Siailliug by Fculgeu reactiou,
SuiDing by PAS reaction. ,
Viml swining _Staining of mila chon dna by Jan\ls gleen,
Calibration ,of mic,?moter scale and measurement of cell diameter from \he

gi"er1 permaruml slTde .
Skelching by ".me," 11ICidaand measurement of cell diameter from the

sketches
,

••,

"lino" E'l'eci",en", b I nees i1l0,,\"I'OTS,p" mete •.
1 Stud"~ofJILlI)1icallnSlr1lmOnlS, n a .
, Spectrophowmeter ;m~Cen1luugc.
2. lsolalion of swrch from paWo
, lsolalion of I\.a.emoglobll'
,. I",h,i<>nof thrombin
.I lsolalioo of nbrinogeo, ."
~. r"'paralion of bulfer ",Iulion, of g;"on mol,'fJl}' a~d ~, "al~le~ormalill
7. Preparation of solutions of glVCnpcrcenWgc, mo an an .

approprialc glassv.-are,
Note, I) All\" fIl'e majar cXl"'rimenlS mnsl be COnducled,. "

2) Mi~or expor;mem NO.1. Stlldyohna\yticallnslrnmeols ISCOmP\l~OTJ',An " :
o\her fOIlfminor e'pcrimc1lls mllsl be also cmldi:lcd (Total: FIVe mInor

experiments) <

,
•

•
,j., •,

PARASITOLOGY PKACTICALS

SrOOyof mOUlhparu of ,'octors Anophele,. Housefly .
~. of 5uuetllre and life cycle ,lages of protowan par. sites (Entamoeba .
Pbsmodiwn)
Smdy of struCtural modifLcat;ons of pHT"SilCSFaseiola . Taeru. , lltdbug
(=~l
'SDi}' of parasite, "ith ,efernce 10habi!. habilal. life llislof\' and p,lthogenicil}'
F,,,,-;,,h. TJen;~. Ascari,.
SlIldy<lfendopamsiles (Reel"t p.rosit.') from Cockro~,h.' Frog or >In, ;uiw1'l,....,
~i~g of helminlh p~msjtes from Slliluble animal
L. •••~de of Anopheles mO"J'"tn bv ClIl\lIle method

"



MOLECULAR BIOI-DCl' PRACTICALS

:vluinr E~pcriments
"I preparalion of DNA I"'pcr model and 'lUdy (lfthe s!n,cture of DNA.
2 Estima\ion of DNA by Diphenylamlne rengent.
) E,limmioLlof RNA b; Orcinol reagen!.. _
-I Mouming of Saliwy gl~nd cbromosomes from Chironomus or Drowphlla

l'lJ"ae

:\'linor Experiment.
1. Study ofhL1Jrull1karyotyjlC from chromosome sprcadph?logroph,
2 Melhyl green _Pyronin staining for DNA ,nd RNA to !lssue sectIOns or

protozoan cel\s.

•••

PAPER IX
PR.-\CT1C•.••L HI : ~IAM .••tALIAN R1STOLOGY, MA"'lMALIAN PHYS10L-

()(;Y.BIOL •••• OR.\l..-\T1CS.I'ATHOI.OGY, PUBLIC HEALTH AS))
HYEGTh"E AND BIOTECHNOLOGY.'

-,"L-\.\L'H.Ll..j,.'Ii HISTOLOGY PRACTICALS
t TuapJiu., =aed ~onoffull""ing tissuesOfRaI,

i, _ l)Sl:I:DIed::ms::le~h)Med)II,~ ne,vefibre0)Squamous .pi(helium
:Ii: dl k'"e:!bI .t"l'W •••••••••.•.•• li.>5:uee m •••.•ne eanilage
l ~ ~)pj~ "li;:rcslides ofllle following,

I) \I. S- ~~ nV.S- oftOO!h lIT. S, of longue 4) T. S. of oesophagus
. !)T.S. <'lQ.' h 6) T. Soof duodenum 7) T. S, ofHetlrn 8) T S. of rectum
Jtc.,S: ~S3!i'~:b".'lIO} C. S. of Pancreas11)T. S. oft,.,che.l
!~rC. S--dlu:ag H) T. S. cfart<:ry U) T. S. of1'ein 15) Blood smear

___ l6j V 5 3:bilt:r H}c. s. oflidne)- 18)C S of IOSI'S19)C S of ovary
,.' ::'lIlT S .::f ;tns" ~I} V. S. ofpiluWy.

I
I

,

,~

BIO!l'ol'OR.\lATlCS PRACTIC ALS

: ')eBrw<l....,,,,, of b""u ng
i")::wywq".woo dDos command. ratle.,( (,)
C..,... of"" "Pl'Iicuion (1eller) using M SWord

:\t.-\.\I:\l-\.ll-\..'.; PHYSIOLOGY PRACTICALSrr~~d~1wSalivaI" am,iasc.
<' -c4. j' • c{~,,.quotient'(RQ.) in mt.

:.loi • 01C.:tI:II c{ W. B. C ,
=_d~.,.lobin

;, ~e:-..%R.B.C
nal'O._dW.S.C.
SoiIC;<~ """';* ::>m-.;e mitch b)' ~!mograph method,

~

!kz:;: •••• cl~ llrine ConmtuenlS
, .'i'_~ d~ X!i.s by ~!mographic metlwd (a) Effecl of remptrntun:
: ,~".(::oJ E4=l: d .••.•~
;. E>opa •••••.••
.~?; _i:.l(:ti:lICllli~Cryslals.
'--= •••• £igp~
',Ueilsa' lllCk>.:>dpressure.
~c{ l>DlIIlillurine tonstituents.
~diXSt=~-debyvaginal smear ttchinque,
!l£lowa< lilroll&b intestllr.
7:rLD=~d Un~
~ ",e <mJI'li-';>'<' imtnts and Ii,.., minor experiment, must bocwnducted.••



,,,,,
••,

'" '", ,
,
;

Crealion of a piC\UTC,,~ing 'Pain!' walhar
Prqlamuon or a .marK stalemonl u51.ngExcel, _
Prep,,"'liOl\ of a lObi. using some blOlog",allnformallon I dala_
C",alion ofvarion, grapbs (PIe, Pie chart, hiSlOgrall'"l "slI\g bed
IntrWllclioll \0 Internet ,urfing and E_maiL
Preparation of a pre,eawlion on Power Poim,
Compulsory "isit to Bioinformatics Cellter

PATBOLOGYPRACTlCALS

Norm.1 and Abnomlal constituents arnon.
Estimation of haemoglobin,
Diffemlial count ofWB.Cs
Semen analysis: Normal and abnoIJllal count from Rat to,tis.

E,SR. and P,Cv.
Widal1est
Stud\' of p.thogenic agent, witll the help of microscopic slide,. (any four)
oj M~larial parnsit, (f,vivax.l'. falciperinml
b) Tt}'IIiloo,oma
oj V,brio cholerae
d) S"lmQm,lla!i:ll!ili
oj Mycobacterium tuberculo.;s
f) Pneumococci .. .' -
St"dv of in!lammed (issues I PatholQgJcalleSlous usmg charts or slides
a) L,;ng -Lobar pn.umonia
b) Intestine - typhoid
c) L~'mrh - n<>de",her""l~.i<
d) Lung _tuberculosis.
e) Carcinoma of an) l;ss~e,
f) ~eutrophili.,
g) Fibrosis.
S~eim.m; ,,,iog ch.rtsor sh~ (any tWO)
a) 0I"rn"n Cysts.
b) Thyroid goitre,
c) LiveI3b,cess. .'
Stud" of NemMooe p.ra,ilcs with tile help of ,lIde' ! s~C1mcn,

PUBLIC REAL TH AND HYGIENE PRACTICAL

Detection of adullerem, in food a"d oils. (Chilli powder. Te" powder. Tur-
meric. HOlle" Mustard. Ra"J. Edible oils .nd F,'I')

Study of Animal Vc<;IOfS,
1) V""lors;. MO''Iuitoe,. Ti<k. Housen,.. Head louse. Bed bug. Ral. ne.
'Iud)' ofP'lhological ,lid •• ,

,,,

il~~
iii \'ibrnl ~~
ji;) \!".~ ••.••••••1l'b:rc:uI""
.qv.~b:I""-~
.-)\~"'1eri1:m tmlli
••) E o::b.
~ll)TI'IN# iLl
lli)Tn.iffi'r'b SL"'Us.
R)Dcorrgc.-i:!Wl
];'j l-ITV
.ulCw:<:m'S>F'oon<'l:..e'nl:=ia
C ," ,j .•.•••., aJ\\!zcr purificatiun plan!.
l'v ' ~ hf i-k:llIh centre.

~) Se<r.'3.gedio;posa! pl"nl
l!) Viral statistical centro.

~a1 oc<ygen demand from sewage Waler I Industrial

BIOITCHNOLOGY PRACTICALS
-/,'tl :DA<.'L:U.lool produaion by ttrmemalion.

, - Qo(Q>:<se.~ ; -~.c~ p:l:;fll.from suitable models or actual functioning of Ihe plam
>;;-" 4 &1p5:::3rionofmicro- organism on nutrient agar by dilution-....,
" ;;.-•••••••••••••• ii<:mon<Ji nucro- organism ~II nutrienl agJr h;, slreJk
, ;be-=do..-.i
Jriauo....:l ~ l.'fchromo>omaJ DNA from rat liver or mi<ro-

...,c bb:<I gTOllp' b~ :mugctt . antibod)' reactions,
.St. '&' ,jo. ~==prolcillS bv polyai:Tylamide gel electrophoresis,
~9 •••• , •••wlrllry 3.IlIy1aseaethil}'
Sol_ils;' oi;:Lrqmt of ,isil ro dllUj' ~r wllnary ~r pharmaceutical industry,

••••



.,
,

•

,,

""U,
P.

""'""'"""2.1.

1

REF£RENCES

ANATOMY OF NON CHORDATES -1Jl "~'D COO- . , RDAT£S_III

A Te." hook "rZoology - ("'cneb,"le and V.
Edited b) Jl.wr;hall and Willi~JIl_CBS P bl' ~ncbralC VoL I and 2 1992 17~
l.lfeofln\'enehrn'e 19Q2~ N P dU" ersanddl51t1buiO'5,NewDeIl\i
A Te" book of Zoo!og.v : >kn~br~:~:S\~~a~PUbJiSJling Bouse Nl'w Ddhi -
Ne,," Delhi. . ., rasad, Vib; P!lbhshlng House

IIlI'encbra.te Zoology, E. L. Jordan, S. Chand and c _
Vorrebrale ZooID.': EyE. L In..... S C", omp.1ny, New DelhiI . ~,~"n_, ,"1ndand cornj'tdnvN Delhi
nl'enebT;lICStruc1ures and function 2" Edilion. E .: ew .
TIle Invel1cbrale, 1967 By L A Bo;""d:l-' ,~A r . 1. W. B'''ngllon," , .. hea'",r A POlls
he 0. vertebrates - 3 rd Editioll 198~ 1. Z. Youn "

n,cBJOlogyofAmphibia 1959 G KJ gYork. " . nil']"" Nobel, Do,'cr publication IlK:.New

M"d~rn.Te"t Book of Zoology Invenebr","Pubh""uons. ~. '. 19n R. D. KOlpal. Rastogi

In,'cr'leb"'tc Zoology: Dhamj aJld Dhami
Vencbmre Zoology' Dh"",i nnrl J)~an-,i
Protochordates : Misra aM Gup1.ll -
Modem T.~t Book of Zoology: VcJtebrales 1992 R. D K .
Publications ., otpal, Rastogt

A Te~t book of Chordates Zoolo~~: 1988. R 0,
Pubhcauons Meerut. . Dalela, lai Prakashanmh

The Phylum ChordaUl. 198,7 H, H. N
PrOtozoa: R L KotpaJ, ewman, Sab,h Ilook Enlcrprise,. Agra

NOllchordatcs. Mlljupuria.
Chordlres: Majnpuri.1,
A Te,<lBook of Zoo109)' R. D, Vidj'anhi
Aycs' R, L KOlpal
Comparaliyc Vertebrate amtomy H man '. ,
OUIline, of Comparative Analomv of Ve~nl\-erSl!}' ofCII'cago Pre"
Depot Allahabad . ates: J. S, Kingsley. CemraJ Book

CELL BIOLOGY
Essential or C)-lug)' Cohn.
Cell aM MolecnlarBiology: De Robenis,
Cell BIOlogy: C. B, Powar.
Cell Biology; P. S, Verma

C
MOleclJl"'Biolog)-'of the Gene: lD. Walron
ell : Bf1lchel3nd Mirrkv.

Te'tBookofC'10Io"" IvV D .. ,'. b-' •• "tollJ\ an ,M. Benke,

,
"

,
. },,
;,

•., L,,,
;,,
E

"'"
,,,,,;,,,,
W

""1.1,

Molee"lilT cclll:!tology' H .s Ilhomral1
All"s ofFm. ,m'CILL"'. D, W. F",,"cell.

DEVELOPMENTAL BIOLOGY

An IntrOOUlioLl to Elllbryolog) ll9Sli B;llink)' B. L. Saunders Coll"ge
Philadelphia
DevelopmenUll B;olog\": S, C. Goel
ChnrdateEmb,,'olo{;.\" " P S. Verma. V K- Agr~waland B S. Tragi: Ne\\' DeUu
Vert"brate Embrvolog'" ~le hen,
n",'elopment of Chick cmbryo 1972, Li llie
Earl,. Embryology of Chick B. M, Pattcrn. Hill book Co. New York,

MICROTECHINQUE

Mieroteehnique (Theory and praClice) : A Phatak
Genel'al Zoologkal Microt""hnique' F. M. \\Iee,ner,
C)'ologlcal Techniques: J R. Baker
Imrodution 10Medical Labomtor\"Techniqnc, F, J. Baker and R E. Sil\"ierton,
Handbook of Sa",. ,\berot.dmiqu'" P Gr3)',
Pmtical CoUr5' iu cnolo?:,' A, K. lndurkar.
Hi"'och"miSU'o' Vol, i and II. A G, E. P,a~,
Staining methods (Histologic and Hislochemic»l) . J.F A. Me ),laons and R \II
Mowl\".
Histopmhalogicmi==hniques: R D.tiUie"
Histological and Histochemical Techniques.: H. A Da\"enport

msTOlOGY'AND PHYS{OLOG Y

Essential, ofHi,IO!og:.: H. M. Carleton and R. H, D, Short
A Te~lbookof AnirnaI Hismlo~': A. K Berry." '.'
Compll1am-. Histol"K' : L D. !.'cake.
A Te~t,book ofHurnan H;stolo~" Ranbirding,
The AnatOlllY og Labornlo'\" !'>lonsc', M.'J. Cook .:,
British.lvl3Inrn:lls. M. L. Hari5<:m
The Hand \>aol.ofBritish Marnrna1s : H. :--I.Southem
The Life of Mammal, : I. J. Young
Elements ofHislQlogy : Bonin,
A Text book of liiS'lology: Cowdr;-'.
A Tcltt book. of Hlstolog)' : Ma:cimow and Bloom
A Hand book of MicroscopiC Anatomy. Menschen.
Histological Teelmique . Carlelon and Leach



I

PATHOLOGY

T<f.I.'ll>ookofPamo!ogy, Dey md Dey
Texl book ofPamology, Wlloyd.
Muir's texl boo!<or Pathology' Coppcl and Ande,:;an,
General Pathology: Bhende and Kelkar.
P'actica.t P~tho\ogY;Uld Microbiology: Dey and Dey
AlDS • prevention and Conlrot :. Dr, Ralan lap" Broll,ers Medical Publishers,
You ;md Your Health . De"lin~ with Diseases. Vbl. i1 ]--I,Shryock and H, 0. Swartoll\.

Pacific Press Pub. Associ.tion, Califorrua,

Cummio&'Te.,1 Book of Mole<:ul•• Biology : 199~, K. 5il,,""IOJ sa5"" G p.dm'''l;,han
and C. Sub",m~n\'~n, Me MIl];,,,. lndi",
Cell Jnd Molec"IJr Biology 19%. G Ko'P. John Wile\' and Suns. U. S. A.
PrineiplesofGCnelics, t991. P, D. Snuslad. M, L s;~nons. J B, and Jenkin'.

John \Viky and Sons U S. A.
PARASITOLOGY

N~nJral Hi'lOr'; of Infectious disease" 8uroel M and D. 0 ( \972). C~mbrid~e

Univel'Sif}' pless, Cembrid~c, London
N.tural J{j,tor)' of Infectious dis"ose" Boycott l.A. (1971 l, Edward Arhold,

LondonIndrod"elion 10Parasilology', 10 lh Edil;Ofl Chandle A. C. Jnd c.P R"al '( 197(\).

Wiley Eastern, Delhi,
Pmasi!Ology (PlmO Zoa and Helntinth) il1 relation 10 (hcn,icui medicine: II"
Edition Chanerjee K D. (J976 l. Chatterjee Medical Pubtic"tion, Calcrta.
The Biology of Anima! P,rasit<:s : Cheng T. C. (J 964). Boumder's, Philadelphi.
Parasitism .nd other Associations: Croll N, A. (\973) Pinnan Medical, London

General Parasitology: Dogicl, V A. London.
Parasilology. The Biotogyof Animal Parasites, l" Edilion Laley E A. and G. A.

Noble (!911), Lea ;UldFebiger l'1lilodclphia
Animal parasitism: Read C. P. (1912) , Prentice Hall Tnc. Englewood Clifts N.J.

B10INFORMATICS

L tnIToduetion to bioinfmmalics. Anwood T. K. and Parry' Smith. D J. (1999),

pearson Education Ltd, DeihL
2' lntroduction to bioinfonnatics. Le>k, AM (2002) Oxford University Press, New

Delhi.
J. Micro Soli Office 2000 Complete illP Publication, New Delhi,
4. NOle' for COIfljlUter HeJJ\;tIItDeshpande, Vbl XI, Smart PubliC<llion.
5, Notes for Comput<:r. Hemant Joshi. Vbl. lX
6, Using M S om •• 2000 by technical terms. Vipro Computer, Nasik.

9

,.,,,

,

o ,,,,,,,

•

I
l,I
I

PHYSIOLOGY
General and Comparati"e Ph\"inlo' '
Comparative AniJl1l1 Ph .. ,- gy, by floor \Y, S

'

" }SJoogy C LP
f re~IBookofGener"'Ph. ,- . - ",=randE.A,Brown" 'Slnngy'PH M'
Mo,des Physiology: Carl,~n, ,.. 'slechell

Inll'Oducmm 10Physiology D.vson I,
A Te\1 book of Animal Ph . -, ( and 1I)Ge ySlOogy . M Arora

nera! Endocrinology - T' ..
Physiolog)' ofR.ep,_A ..'-:, nmer and Bagncrn
A . u.""uon Mar,hall

n InIroductiOh 10Animal Pby,iol0 : Yi
PnnClpaJ of Aniltomy and Ph -si010 gy app
A Te.,l book ofPhysioJogy' bu ,,?,~G J. Thno,. and Nicola •.

Venebrate Physiology: P, L S\r:m~
A Te.~tbook ofPracti",,1 Ph "1
Practical Phy,io!o"'-' N bb"i

SlO
ogy' C. L Ohai.

E' "" - ag us!lanam
xpenmental Pbysiologj' ' Vol I d'

A rext Book ofPhYSioloID' and:' I!, Shreekant Apt•.
EmaheSmitIL lOcbenustry, G.H, Bell, C.R ,Paterson Mid

An !ntroductioo 10General and C
A Te~ book og Animal Physiolo emparnlive Physiology' Barrington.
Ph}'Slology of Rep rod eli ' ro: . Hartlrut and Mathar

u on. Austm and Austin VOLI and VoL [I.

, MOLECiJLARBIOWGY
Prine'ples ofBiochem'and Cox M M C \Stry: 1993, 2" Edition' Lehnin
B' " BHPublish.r:;andD' tribul.gerA.L.NelsonD L

JOCllemimv . 1995 <~Ed' . IS ors DeihL .
U.S ••. ' ... llIon:ZubayG.WmCB 'C". ro"n onunllnication

Hmper's Biochemi.stry: 1996 26" Edi
P,A. ami Rodwell V.W. Prentice Ha lion: M=y R- K. Granner, DKMa.,"
International U, S, All"'"

Outlines ofBioehemlstn' Con E
Jo~ Wiley and Som. U.'SA n 10"Stumpf. P. K. Be1Jening G. Dol R H

PnnClpaJ.ofBioeheIltiSlrv: 1993 .'
Pnbhsheles and dismblllors D p,allablraman T. N. Gajanan Book
Cl I' . . oangorc

10lea Blocheoml,,' 199~ B .Bombay . , p, Gookar, Bhabni Pub' .,, . lS'llng House

BlOchenustrv'199il.o',cA". D.. " ,OL-ulOn Vo'
BlOchemlSUY' 199~, 5~Edi!ion' ; . eland 1. Voer. John Will")' New York
Molecular Biolo&,' oftl,. Cell: 199

54?J'::'~~nfranClsco. IV.H. Freeman and Co'
),1. Raft 'lnd K. Roberts. Garl~nd ' . lion' B Alberts. D. Bral'. J. Le"h'
Celle, Vand VI J99~ Le"'in B o~lbhshi.ng Inc'" New York a~d London'
~lolroltar Biolo~' A~" C ,. ord uOl\'e"il1' Pre,s O'-'"A'-' ."" v, 'e ,eno, 199:;. \II . . ,"vOU,~1Snn. .I. Hopkios Ro"'ri D . ,. ",-"s ,,"n)""un

,,

,.
,
;

,.
;

,
I ,,,

Ill.

"



_",' .,I,.-,'wm"-'''''-''''=''~'""'.'~'*''",!l''%'''C!i.","'_""'*"''''''''j,"''''~'
H+

• ,
, ,

"•
111,

"" I

---- --• 7

.J'J-

IJIO("IlEM1STI!\'

BLed''''i,!!} Slno,- L W.H.. FTetlll.'" ar,d Co"'pau\'. NewYork,
Binohemi'I",. Able;, R, H.. Fre\', P.A ,,,,d knok" W.P Jon«",," B"nk" P"b_
li"Il.ts, London

H,,'P'r', Biochemistr)' MurIa\. R, K" GranlL"'. D K.. ,\-1;,.,os,P A il"d Rod\'el!.
VW(Edilu,,}
Oulline,et'Biocl"mlSl!} : Con". E. E. and Siumpf. P y
To,! Book of Ph,niology ;ltld Bin Chemi,!!" : Bell. G. H.. Pale"on. C R '"d
10"'.1[;. - S",iiltD -
Biochemistry. Lehnnmgor, A..L,
Te"l Bnok ofBiochomi'lf) . R;<o,K. It
nioche"'i>l'v: Dos, D
le." Book of Binohemi",,' , West, E. S Todd. IV.R.. "t"wn. 11.S. '",d \-,"
Bn;g¥en. J. T
Pmclkai Biochomisl1"\'. Principle, "nd Tochniqucs, Wilsull, K. ,,,,d Walkof, J
(Edilo,,)
Pmtli""I,;" Bloche",;"". , Plummor D, T
Biocho",;,,'}', Hogde, M V, Diwan, A. M, and 11.11""';110

,,

o

,

PUBLIC HEALTH AND HYGIESE
Public Heallh.nd Hygiene, P.,k and P"rk,
Medical Pathology: G}10lL

Pathology: Kumar and Robbins.
Social and Preventi,'. Medicine Park and Park
Social and P'c\'cnti,'C Medicine: IXodhlt, and AdrannaJ!a,
Social and Pre>'entive Medicine Mathur,
Social and Prevemive Medicine: Bedi.
A Te~l book ofPalhology_ )996 'be;' N, C and Dey T. K, New.c.ntra! book
Agency Calcutm

BIOTECHNOLOGY

Emmnmem andBiotechnoJogy: H, S. Sohal and A, K. SrivastaVll, 1994.
Ashish PubH.hing hoUse, New Delhi
'IhrbookpfBiotechnolugy G. R Chhclwal
Basic Biotechnology :' BuI<>ekJ. 0" Keisti.nsen, a.
Biotechnology, The Biological Principles: Trevell, M. D, Boffey S. ,Gouladinh
K. fi and Slandbwgp,
FundamemaJs ofBioteehnoJogy: P P. Faustv, Silting ""d Sllkalscll D A
MOllOdooalAnlibidy Ploduetion Technology in Application: Schook, L. B. Marcel
Dekker, NcwYorl<,
Animal cell callure J!lOduetionofBiochernical, . Saseki and K. lkunL ( Editors)
199] Academic Pnbli:;~ers Bosten.
Bioll:clmology: N. D. Kumar.
Mol=lar Biology and BioteeJurology : Rastogi
Biotechnology: "- Trehan.
The Cell and Biotechnology: M. L. Gapta and M r. Jangir.
Basci Biotechnology: Ratledge, C and KriSlainsen, B, (Editors) 200 1, Cambrm,ge
UnivctSity Press. Cambridge.
Understaoding Biotechnology: Borern, A, Santos, F. R and Bowen, D, E. 2003,
Pearson EducatiOlllnC,. Delbi.
Bioteclmology: FundanlentaJs and Applications. Third Edition, S, S. Purohit,
2003, Agrol>ios (Imlia) Jodhpur.
Biotechnology: Theol)' and Techniques Vol. I : Plant Biotechnology: J, G,
Chirikjian (Editor). 1995, Jo= and Bartlett Puhli:;hefs, London.
Elements ofBiole<:hnology P. K. ~ 1951ll.Rastogi Publications,
BioteehIllllogy: B. D, Singh.
PhalJIlaC(utical Biotechnolog)' : S. P, 'ryasand V K. Dixit. 1998, CBS Publishers
and Dislribu1ors, New Delhi.
Molecular Biolo@" R F.Weaver. 1999. The McGraw Hill Companie" New York.
Principle, of Gene Manipnlation : Primro,e}lIack\\-ell Scientific PnblicatiO!lS.

,,,,,
",,

,.
o

"H
U.

,,

"
""'"
""


	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019

