- - -
I} HAT R ST

NORTH MAHARASHTRA UNIVERSITY,
JALGAON

" Syllabus for T. Y. B.Sc.
ZOOLOGY

With effect from June, 2604

t Instruciion E
Fue fptrria’ e B seminars

S e comdoeied per piner f

ehuding the reputar teaching schisdules

o




»r

NORTH MAHARASHTRA UNIVERSITY
JALGAON

Syllabus For T.Y.B.Sc.
ZOOLOGY
With Effect From June, 2004

STRUCTURE

PAPER - : ANATOMY COF NON CHORDATESMI AND
CHORDATES-IM

PAPER -0 : CELL BIOLOGY AND DEVELOPMENTAL
[ BIOLOGY

PAPER - I0  : MAMMALIAN HISTOLOGY AND PHYSIOLOGY
PAPER - IV : BIOCHEMISTRY AND MICROTECHNIQUE
PAPER -V : PARASITOLOGY AND MOLECULAR BIOLOGY

PAPER - VI : SECTION:I - BICINFORMATICS
OR
PATHOLOGY
OR
L . PUBLIC HEALTH AND HYGIENE
AND
SECTION : [ - BICTECHNOLOGY

PAPER - VI © PRACTICAL —1: ANATOMY OF NON
CHORDATES-TH AND CHORDATES-IIL
BIOCHEMISTRY AND MICROTECHNIQUE

ﬂ . PRACTICAL - I : CELL BIOLOGY,
DEVELOPMENTAL BIOLOGY,
PARASITOLOGY AND MOLECULAR BIOLOGY

PRACTICAL - ITT : MAMMAIIAN

e e b e oo HISTOLOGY, MAMMAITAN PHYSICLOGY,
N ) ; BIOINFORMATICS, PATHOLOGY, PUBLIC
: e Yo 1 HEALTH AND HYGINE AND

i T A . i'-..:.‘. R | BIDIECI‘R‘-’OLDGY

Trofyms




NORTH MAHARASHTRA UNIVERSITY, JALGAON
SYLLABUS FORT. Y. B. Sc. ZOOLOGY

I With effect from June, 20Md.

PAFER - | : ANATOMY OF NON CHORDATES. [Il AND CHORDATEE-N

! SECTION -1: NON CHORDATES-2(I
, 1. Sysiematic postion, habit and habitat, external mprphology, internal erganisation,
. functional anotomy and life cycle of
! 1) Paramoccium {08 periods)
L 2) Leech ( 14 periods)
? 3} Starfish , (14 periods)
2.5tudy of structural and functional organisation of the Tollowing groups with
reference to the prescribed (opics

1) Coelenterata : Polymorphism in Siphonophora, Coral reefs [ U7 periods)
2) Arthropoda : Appendages in Crustacea { Labsier ot Prawn) (04 periods)
3) Mollesga : Pear! formation, Shell in Mollusca. ( 05 periads)

SECTION -1 : CHORDATES-I
1.5tudy of Caloles with reference 10 the following
1) Systematic postion, habit and habitat
2Y Bxicrnal characters : Shape, morphology and scales.
3% Fungtional anatomy
a) Digestive system  b) Respiratery system, ¢} Circulatory svstem
d) Excretory sysiem e} Nerveus system ) Reproductive system and
i bregding habits ) Eve, ear and hyoid apparatus. (16 periods)
2. Study of the following proups with reference to prescribed topics :
13 Urochordales | ’
a} A sexual reproduction in Doligium and Pyrosoma

{04 Periods)

"2y Cyclostomata ; General, primitive and spetialized characters and
Ameocoelous larva, { 3 periods}
3. Pisces : a) Account of Diptwoi
\ b) Fins : Paired, Unpaired and Caudal fins
, ¢} Accessary respiratory organs in Saccobranchus, Clarias, Anabas and
' Amphipneys { 7 periods)
1, Amphibia : Neoteny and Pedopenesis { 1 period)
5. Reptiles - Temporal vacuities. { 2 periods)
! 6. Aves© a) Modification of beaks and feet with reference to habits and habitat.
b} Migzation in birds ; Definition. causes. reuies. { 5 periods)

ﬁ by Ascidian larvae and retrogmessive melamorphasis in Urocherdates.
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7 sammmals : Specilised characters of following orders with atleast one example. |
a) Marsupials  b) Cetaces <) Chrioptera [ 3 pericds)
$mdy of comparative anaiomy with reference to the following topics

o integument ; Comparative histology of integument of Scolindon . Frog, Calotes PAPER -11: CELLBIOLOGY AND DEVELOPMENTAL BIOLOGY

Pigeon and Rat. SECTION U : CELL BIOLOGY

 Heart : Strecture of heart of Scelisdon. Frop. Calates, Pigeon and Bat. || tniroduction to Cell Biology - v

3. Agrtic arches : Evolution of aortic arches. . Definition and scope.

4. Kidneys : Evolution of archinephras. pr onephros, mesonephros. metanephros 2. General orgaisation of prokarvotic and cukaryotic cells with reference
and their ducts. i 10 size, shapes and structers with examples,

5. Brain : Morphological variations in the region of brain of Scoliodon, Frog, Calotes, - 3. Contpacision of prokaryotic and eukaryotic cells. ( 5 periods)

Pigeon and Rat. {11 pericds) | 2, Plasma membrane :
. - 1. Srructure of Plasma membrane

2. Models of Plasma membrans
4 a} Unit membrane maodel

) Dramelli -Davson model

¢] Fluid mosaic model
3. Cell Tunctions, membrane modifications, microviili, desmosomes
4. Functions: Active transport, pinecyiosis, phagecytosis and secretion

{ 8 porieds)

-

3, Mitochondria
1. Origin, sccurepes and morphology
2. Ultra structure and fanctions
3. Mitochoniiria as symbions. { 4 periods)
{ 4. Endoplasmic Reticalum
1. Origin, ocourence, morphelogy and ultra structure,
2. Types : Smooth and rough
3. Functions { 4 periods)
I 5 Lolgi Complex:
i. Orgn, ocourence, worphology and uita sliuidie,

2. Functions {4 perinds)
&. Lysosomes :
] L. Orgin, occurence, morphology, polymerphism and ulira struciure.
2. Functions { 4 periods)
1. Ribosomes :
1 1. Tvpes, ocourence, morphology and ulira structure.
2. Funclions | {1 periods)
8. Mucleus .

I. Position, number, shape, size and ulirastrusture,

2. Muclear membrane. Pore complex, nueleoplasm, and nuclealns,

3. Funcrions

4. Chromosaome number : Haploidy, Diploidy, Polyplaidy.

5. Classification of chrouiesonas | acroceniric, metacentric. subinctacoitriz,

telocentnic
5 G, Gaint chromosomes @ Lampbrush and Polviene | canses. strocture and
fanctions. { 10 perinds)




v Cell evele and ¢ell divisien
1 Cell evele ta) G, Go, 5. G2 and M phascs
_ by Contrel of cell oyve,e
. Mitasis ; Process and significance
. Melosis : Process and Significance
. Camparison between mitesis and meinsis
16, Cellular ageing and cell death :
L. Concept of ageing, intracellular changes, extra cellular chianges
2. Cell death - Apoptosis |
. ayDefinition, Process, significance, exaniples,
b} Necrosis : Definition and examples.
&) Necrobiosis : Definition and examples.

[P Y
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f 7 perinde)

{ 3 periods)
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SECTION T1: DEVELOPMENTAL BIOLOGY
. Definition and scope of Developmznttal Biolagy t X perinds)
2. Concept of Developmenial Biology, growth, differentianon. de-dilferentiation,
regenersion, induction, organiser. 1potecy. fate map [ presumplive ar¢as. )

( 4 periods)
3 Camangensesic:
|, Spermalogenesis including spermeogenesis.
1, Dagenesis
3, Diference between spermiatagenesis and oogenesis,
4. Significance of gametogenesis. {4 poriods)
£, Structure of Gametes :
4 1. Sperm : LRirastruchure. mention variations with reference 1o inseet, frog and
‘ human sperms.
T 3. Ohum : Ceneral Structure, egg membrane - Primary. secondary and tertiary.
ﬁ 3 Trpes of eggs  Classifications based on the amount of yolk and distribution
of valk { 7 periads)

b A Ferbizalion :
I. Definition and types [ external, mtemal}
2_Monospermy polyspermy - phesiclogical and patholagioal.
3. Procass of fertihzation
' a) Attraction and recognition of spenm, Androgamanes, BYflOgamoncs,
fertilizin and antifertilizin
b) Penetration mechanism and dttivation, acrosome reaction, coriical
reaction, fertilization membrane.
. c} Anrphirmixds
4, Stgnificance of fertilization.
} G Parthenopenesis
Definition, tvpes a) Nalural arrhenotoky and thelytoky  b) Arlificial
Sipmificance of partherogenesis, (1 perinds)
7. Cleavaye
1. Definition, characterislics and significance.
' 2. Planes of cleavage
3. Tvpes : a) Holoblastic- equal and unequal  b) Meroblastic - discoidal and
superficial <) Determinate and indelerminate cleavage ( reguladve

{7 periods;

and mosaic)
4, Patterns with examples - Radial, spiral, bilateral and asvmunetrical.
’ {5 periods)
} 2. Blastulation - -
Definitionand types. (2 periods)’
| o Gastmutation

1. Defimition and concepl

3. Basic cell movenents (norpliogensiic movenents} in castrulation : Epiboly.

*
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embely. convergence. involutien, divergence. invagitation, ingression,
delanization, concrescene, inflitration, constricuen and elongation with
reference to Amphioxus and frog. {4 periods)
L+ Chick embryology

1. Structure of Hen's ege (freshly laid), egg membranes.
2. Fentilization. cleavage and blastulaon.
3. Gastrulation  Fermation of primitive endoderm.
4, Development of Primitive streak,
5. Head process, somites, regression of primitive sireak,
6. Development of brain upte 72 hours.
7. Developmenl of beart and main blood vesscls upto 72 hours.
-B. Development of digestive system upio 72 hours.
9. Development of extra-embryonic membranes,
10, Significance / use of chick embrvo in developmeni biology,
11. Flacenia
1. Definttion and significance
2. Types of placents in maminals
a) With reference to morphological pecularities (i) Deciduate pla centa-
it} Indecidoate placenta.
by With reference 10 the foetal and marernal tissues involved
1} Diffuse i3} Cotyledonary iii) Zonary i) Discoidal
e With reference to histological pecutarities i) Epitheliochorial
i) Syndesmochorial iii} Endotheliochorial iv) Flaemochorial
¥) Haemoendothelial.

{12 periecis)

e ptriu:ﬁs}

i 2. Digestive sysiem ©

- 111 MAMMALIAN HISTOLOGY ANDB PHYSIOLOGY
SECTION [: MAMMALIAN HISTOLOGY.

1. Studvy of the following lissues
u) Epithelial - Simple. stratified. 115 types.
b Comnective - Proper, Arcolar. Adipose, Ligament, Tendon, Cantilage.
) bussic - Sirared - vltrg structare, smooth, cardiac.
) Nervous - Tvpes ol neuvons, medullated nerve fibre,

PATER

{¥ periads)

{14 periods)
Histology of tooth, tongue, salivary gland, Alimentary tract - ocsophagus,
stomach, duedenum, iteum, colon, Associated glands- Liver, Pancreas.

3 Respiratory svsiem (3 periods)
Histology of irachea and lung.

3. Circukatory svstem : {5 pericds}
Histology of blood and blood vessels.

5. Histology of skin ; (3 periods}
Epidernus, dermis and glands.
( Epidermal derivatives not expected)

6. Histology of Kidney (6 periads)

V. 5. of kidney, Stracture of nephron {(Urineferous lubule) collecting duct,
blood supply, 1. G. Complex.
7. Reproductive system ; {9 periods)
a) Histology of (cstis - VS of testis: T8, of lestis - seminiferous tubwles and
interstitial cells.
b} Histology of avary - V.5, of ovary. structore of Graafian fllicle, Corpus Lutenm,
corpus albicans.
. ©)Histological structurs of uterus, placenta.
R. Histalogy of pitsiiary pland
Adenchypophysis, Neurohy pophysis.

(4 periods)




RECTION 11 MAMMALLAN PHYSIOLOCY

L. Motrigios and Physiologs of digestion { periods)
Definition of nutrition, balanced diet and i1s significance, cligmical digestion -
wral, Gastric and intestinal, Absorption and Assimilation.

2, Respiruion ; 16 periods)
Befinition, mechanism of ventilation, respiratory pigments - Haemoglobin,
myoglobin Transport of gases - oxygen. carbendioxide, chloride shift, ox}rgeﬁ :
dissociation curve. )

3. Circulation - {6 periods}

Cardtac cycle : Systole, diastole, blood velume, stroke volume, bloed pressure-

Hypertention, Hypotention, Puce maker and its role, E.C.G.

Coagulation of blood - mechanism and various faciors. ‘

4. Muscle Physiology - (6 periods) [
Sliding filament 1heory of muscle comraction (Melccular basis), Myoneural
Jjunction, Muscle stimulation - simple muscle twitch, summation letanus, musele
fatigue. Physical and chemical changes during muscle sontraction.

5. MNervous Phvsiology | {6 periods) l
Terminology : Stimulation, iapulse. conduction, response. EEG, MRI. CT Scan.
Origin and conduction of nerve impulses
Neurotransmifiess - definition, properties and types - serotonin, acetyl choline. r

sympathin, dopamine.
Synapse : Ultra structure and ransmission,
. Sense organs . N {6 periods)
#) Physiplogy of vision - Visual pathway and stimulation of photoreceptors
- s, Cones
b Physiology of hearing - Auditory pmhway and stimulation of organ of corti. .
7. Excretion ; (1 periods)
Physiolagy of urine formation by counter current muli plier theory - ultraftlimtion
seleciive reabsorption. tubular secretion. ,
8. Repraducion ;
© &) Male sex hormones and their Fhysiclogical roles.
b Female sex hormones and their physiological rales.
<} Reproductive cvcles : Oestrous cycle with hormenal control, Menstrual covele
with hermenal control. '
9. Pituitary as master endocrine gland, 15 inlerrelation with theroid. adrenal glands and
Genads, Feed back mechanisin-Positive and nepative, {5 perinds}

(¥ periods)

PAPFR IV BIDCHEMISTRY ANND MICROTECHNIMIE
SECTION I : BIQUHEMISTRY

1 Principles and uses of (echaigues in analytical biochewnistry @ Caloriwetry,
Spectrophotometry, Centrifugation, Paper Chrematography: 13 peiords)
P and Buffers -

Concept of P¥ and PK. P¥ values of body frids, significance. lonization of
acids and bases. Derivation of Henderson-Hasscl Balch cquation. Boffers - Defini-
tion, Concepl, measerement of P¥, P" meter. (4 periods)

. Molecular Tnteractions
Diefinition, farmation and exampies of the following chermical bonds : covalent

and non-covalent bonds, peptide boads, disulphide bonds, hydrogen bonds,
electrostatic bonds, Van der Waals forces, glvepsidic bonds, Phospodiester

LI

(*1)

bonds. ( 3 periods)
4, Carbohydrales -
1. Classtfication
. Sterecisomerism, geumetrical isomerism, optical isomensm and optical
activiny:

1. Menosaccherides ; Structure of glucese.

4. Mongsaccharides : Propertics, tutarotation, oxidstien-reduction reactions.
plvcoside formation, ester formation, ozazong formation

5, Disaccharides « Maltose, laclose, Sucrose,

6. Polysaccharides : Starch, glycogen, celtulose and chitin. {Structaral

formulae not expected)
. 7. Biological importance of monesaccharides, disacchatides and
polvsaccharides. £ fi periods)
5 Lpids

. 1., Clagsification

2. Falty acids : Saterated and unsaturated, essential and non-gssential,
prostaglanding. acviglycerols and waxes.

3. Oceurrenee and Sipnificance of
a) Phosphalipids : Lecthin, Cephalin
b) Spingolipids
¢} Glycolopids
d} Steriods
e) Terapenoids
f) Lipoproteing

&, Proteins

1. Amino acids ; Classification, structure of amino acids, esseotial and
non-cssential amino acids. non-prowem aning acids.

2 Properties of amino acids : Physical propenics, reactions of amine gronp
carboxyl group and R-groups,

3. Struciure of Proteins ¢ Primary, secondary. wertiany and quaneman with
examples.

{ 7 periods)

3




4. Fibrous proteins | Keratin. silk and collagens.

5. Globulai proteins . (o) Antibodies (1gGy (b Hormones : Insulin (¥ penods);
7. Enzymes :

1. Classification ( outling)
2. Properties of enzymes, lock and key mode], indueced fil model.
3. Factors offecting enzvmatic activity . Substrate concentration, enzyme

concentration, PH, temperature, mtublmrs and activators. }

4. Isozymes : Definition. Lactate dehydrogenase, Significance. (6 peripds)
§ Mucleic Arids .

I. Putines, Pyramidines, ribose, deeryribose.
2. Mucieosides and rucleotides.
- 3. Nucleotides as co-enzymes (NAD, NADH, FAD, FMN etc.)

4. RNA- Structure and functions, RNA as a catalyst,

5. DNA- Structure, B, A and Z- DMNA; Functigns of DNA
9, Viturnins [ Structurai formulae not expected)

1. Faisoluble - A, 0, E, K

2, Water soluble : B1, B2, Bs, B12, C

3, Sources, daily requirernents

4, Principal role in Metabolism,

5, Defiviency diseases,

{8 penods)

(5 periods)

gy -

t Intreducnon - Cefinition. Scope and applications
1 Coliesiion of matenal Marcotization. decapitation.

'6Emhmmng:HCMdmmhmmmmmmn

SECTION H: MICRODTECHNMW)E

This conrse be Limght warh reforepge i thenry and practical

(1 period)

Fivation
a} Definition
b Improtance of fixauon
¢ Theory of fixatzon
d) Qualities of a good fixative
) Tvpes of fixatives - Coagulant and non coagulant. Fixatives | Primary and
Compound Mxatives.
1 Composition and physico-chemical reactions uf follgwing fixalives with
tsmes and tissue contents.
tiEtharol 1) Fonnaline iy Aveur Acid  iv) Bouin's fuid | ﬁqumus
and a'coholic]  v) Zemker's Nuid ) Carney's fluid
g} Specific fixatives for the following
1) Embrvo iy Fixative for whele mounss { & penods ;
1 Washine ' Y Theory i1 Significance nf washing {2 perinds)
$. Debydrapon - 1) Defimtion ) Dehydratnng agents - Methanal, Ethanol, acclone
iify Significance and use of dehydrating agents. {3 peripds)
3. Clcarmg 1) Definition and importance
- ii)Clearing agents, their merits and demerits — -
a) Xyleae b) Tolnens c) Benzene dy Chloroform ) Cedar wood oil

(4 periods)

ity Paraifin . a) Selection af paraffin wax according 1o need il Melting ond
handling of paraffin, paraffin ovens and theit types. |

iii} Etnbedding containers : a) paper trays b) Metal L s ¢) (Glass dishesids !

v Embedding procedure and embedding faulis,

v) Crmientation of the tissue in the block 5o as o obtain ransverse and

sagittal sections. - (& periods)
vi) Storage of blocks |
7. Tomming and mowning of trimmed black on microtome peg. (2 periods)

3. Section Culling -
it Microtome-Rotarv-usce and precautions for handling,
ii) Crvostal for frozen sections.
iii} Microtome knives - types and sharpening.
v} Razor blade holder




vi Defects ang their possible couses and remedics doring section culting,
{ & periods

v Affixing and processing of sections

it Maver's fixaiive 10} Slide warmers (Hot plate) i1y Procedure of aflixation.
commean precantions and diffionities. w) Senal sections, orientation and
utilization of space on slide and their storage. [ pericds)

L1h, Staining :

1) Types of stains - acidic, basic, amphoteric, acutral and vital.
ity Theory of staiting
iii) Stains- preparation of Haematoxyline sohition

a) Mayer's acidified hasmatoxyline

b) Ehrlich's acid hacmatoxyline

Tl

PAPER -V PARASITGLOGY AND MOLECULAK BIOLOGY
RECTION [: PARASITOLOGY

. Imtronductron, Definition and scope of parasilology, {1 pedad)
Tvpes of parasites - (5 pertods)
| Ecroparasites
2 Endoparasiies G parasies. haemoparustes, tissue parasites and Iyanply
parasites.

3 Facultative and obligatory parasites.

. Twvpes of Hosts : {3 periods)
Definitive, intermadiare. paraténic, reservoir, vectar

- Sy of the: following parasites with reference to classification, geographical distriby-

tion, morphalogy., Hfe cvcle. transmission, pathogenicity, treatment and prophylasis,

©) Delafield’s haematoxyline -
v} Mordants - Delinition, ilmportance snd commeon mordanis.
v} Staining meithods- ) Haemctoxyling- eosin method

L. Phyhurn Prtgzoa © a) Entampeba histohaics b) Flasmodiom vivax
2 Phyham Plawvheiminthes : 2) Faseiola hepativs b Thenia soligin
3 Phyhum Memathelminthes © a) Ascaris lymbricoides

vi) Specific staining reactions - a) Fealgen reaction b) PAS reaction < 1 a:ap?::{:nnfzﬂm;?}-wgi%mf@b:- (22 periads)
vii) Processing of paraffin section during staining. - 5 A da;aﬁ'm for Lmnsmiu“mf:&' pration for estabiishumen P
viii) Vital staining - Use and impontance with suitable cxamples. {8 periods) » Hosl specificwy . L periods)
11, Clearing and Mounting : i) Mounting media i) Canada balsam iii) DPX{ t period ) Definision, structuzal and physiokagical basis. i peticds)
12, Clearing, lsbelling and preservation of permangnat slides. (2 periods} 7. EMects of parasites on hosts: (4 periods)
13, Measurements and sketches of microscopic objocts. . 1. Mechanical, lytic, nutritional, sbstractive, i
4) Mictometer scalg - .calibratinn at different magnifications and measurement of 2, Bielogical effects of Saoculing on crab.
cell diameter. ) " . % Immumology and hyperinfecton {6 periods)
by Cameea hacida - 1) princple and working 11} Measurginent (tom camera Infection. disease, self-cure and advancement in immunclogy.
lucida sketches. {4 periods) Y. Definition with examples : t3 periods)

1) Zoonosis 23 Hyperparasitism 3) Pseudoparasitism 3) Parasite mix
5) Inflammarion &) Neoplasia 7y Metaplasia 8) Hyperplasia 7 Hypenrophy.

o -
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- ltreduction o nolecular bivlegy
.DNA as the genctic material.

.DNA struciure {revision)

SECTION I : MOLECULAR BIOLOGY

{1 periad)!
: : (7 periods]
B_actenal transformatiom and transduction. Evidences to prove U DIEIJA is r
genclic material {Avery's experiment), Plasmids. cosinids, Griffith's experimeni i

PAPER ¥}
SECTION [- BIOINFORMATICS OR PATHOLOGY OR
PUBLIC HEALTH AND HYGTENE
BIOINFORMATICS

transformation. Zinder and Lederbern's siperiment fot iransduction includi ngileliff ¥ [auodecton

cvcle of bacteriophage.

2 pers
. Central dogma of molecular biology. v perods)
L. DNA replication : Prekarvolic and Eukaryotic DNA replication, (5 perteds);

2, Transeription : Transcription in prokarvotes and eukarvotes, types of RNA!
RNA processing ’ ' {7 perinds]f':
3, Translation
a) Genetic code : Properties of genetic code (1 period)
b} Structure of tRNA ond its role as an adaptor, Wobble hypothesis (1 period)
¢} Protein Is}mlhesis : Ribosomes, Polysomes, amino acid, activationt
po]}"gept}dc chain initiztion, peptide bongd formation. chajn elongation}
lerrunalion and post-translziional modifications. {6 pcriudsf

Coneept of Operon - i
: _ (2 peripds)
Reguiation of gene action - lac aperon. - peacs)
- Mutation : i
_ _ ‘ {6 periods)
Gane mutztion and mutagenic agents, radiation, dyes and chemicals, aliylating -
agents and their effect on DNA. Transversons and transition, DNA repair process),
: Photorepair, Durk excision. '
. RMA as the genetic material (5 periods)
RivA vinuses, IitiN A twmour viruses, Rous sactoma virus, HIV-life cycles, reverse
transcription. Hepatitis-B virus-mods of transmission, life ovele. patl : '
and control Oncogeneas. J eI patiogenceity

. Introduction to polymerase chain reaction (PCR), Southern, Northern and Western

blotting l::chpiques, ELISA technique, DNA finger printing, polyacrylamide gal
electrophoresis (PAGE), Sodimn dodecy] shifate polyacrvlamide gel ele;:trophnrcsis-
{(SDS-PAGE), Agarose get electrophorests. {9 periods)

14

Intraduction to hicinformalics.
. History and generations of computers.

Block disgram aad function of each block of computer sysiem.
. Types of computers { Micro, Mini. Laptop, Mainframe, super)

. Definitions ; Software, Hardware, Complier and Interpreter.
{ 10 periads, 10 Matks)

L ode wd Tl e

2 Concepts of Memory -
“ _t Memory cell. types of memory- RAM and ROM
2 Storage devices - Floppy disc, Hard disc, Compact disc, magnetic disc and
Magnett Epe, { & periods)
3 loout outpot devices
Y K.evboard, Mouse, Printers. Plotters and Scanner.
4. Operating System .
1. Need, Definition and funciion of operating system.
2. Tvpes of operating system - DOS and Window 2000, -
3. MS Office - Word, Excel and Powerpoint.

5. Fundamientals of Internel -
1. History, Search enpgines, WWW, Web Browser.

1 Use of internet to biologists.
3. Crearion of E-mail ID

& Cenome information .
1. Functional genomics, biomelecular structure - protein and DNA.

2. Data bases of DNA information,

i perods)

{ 14 perinds)

(8 periods)

(8§ periods)

Note : Every ﬁ:ollege should have minimum 5 computers with Internet Facility and Internst
shou!d be tought on comgputer with interactive basis.




PATHOLOGY
I lntrochiction (o patholagy -
Leetimilion, aimn, scope and basic branches,
2. Dizeases : Definition and causes.
1. Abnormal heriditory factors
2, Abnormal envirsnmental Factors,
#) Inanimate - Physical, Chemijcal
b) Animate - Palhogens- Bacterial, Viral, parasitic
3. Nutritional deficiency '
4. Errors of metabolism
5. Carcinggens.
3. Microbial diseases
Signs_am:l SYTuploms. pathogenesis and protection.
Baterial : Cholera, Typhotd, Tuberculosis, Leprosy, Syphillis
;ﬁral : Polio myletis, meningitis, AIDS, hepatitis. |
unpal : Candidiasis, Ring-w i i 1 i
4, Clinical Patholegy : Frorminfaction (Teania corposis) (12 period
I} Urne examination 2) Cerebrospinal fluid 3) Liver function test period)
;; gil;;:’ugt;tmn test 3) Glucose tolerence test (GTTY 6) Widal test
: vstern blot 9% Lip
1) TB]. Toa e } Lipid profile, HDL, LDL 10} Pap-smear
3. Netrosis ; Definition, causes, changes, types.
6. Gangrene : Canses and fypes )

(10 periods)

- {2 periods)

7 Haematology : Blood groups (ABOH Rh}, Anaemiy, Leur:uv::mia-im:n:n::luv.:t_lll;ilf.mnmls}I

¥ Crrotarory disiurbanee - oo
a) Thrombosis : Definition and types i perods!
b) Embolism : Definition and tv;':cs.
¢} Shock : Definition and T‘pr:-s.

¥ Retrogressive Changes : . {+ periods)

Cloudy swelling, fatty degeneration amylaid i
_ \ , AT depeneralion, gl i i
hyaline and mucoid degencration, i Bheoen infiltcaion
10. Disorders of Pigmentation -

. M_cl.-anosis, !ipﬂchmmes, haemoplobin derivatics.
11 Frinciples and imporiance of the following lechniquess {2 prriods)

Ly C. T Scanning 2 MRI technique 3) U
k It : . -
5 Xravicchnology G EEG o OBy B ECG

(3 periods)

e

{2 periods)

{% periods)

PURLIC HEALTH AND HYCIENE

&, reshd . Erefimtion, 1actors attecting health, Lnborn and envitonmental, personal and
and commumnity health World Health Organization and Services {3 periods}
{Anmonyms. blood banks. leprosy hospitals elc.}
Food : 1. Classification. necessity. Food preservation methods, deficiency
diseases, vegstanan and non-vegetanian {oed,
2. Beverages and Condiments,
1 Adulterations and its effecis- Effect of aleohot, tobaceo and dnegs.

Pt

(8 perinds)
5. Houses and Buildings - Residential, lodging, bospitals, Animal shades, hotels, o3
shops, parlours etc. . {3 periods)

3 Ajrand Ventilation : Compoasition of air, air poliution. Purification, ventilation svstems
tamturaf and amficial) (4 peringds)
I Waer and Water supplies - Sources and Properties of water, Pellution and Purification,
Filters of various types. examinaioens of water samples. uses of water, diseases spread
by vater and water supplies. {6 periods)
5 3m); Composinion properties. diseases spread by soil and seil pollution.
{2 periods)
7. Sapitation : The disposal of human (especially from home, hospitals, hotels etc.} and
ammal waste, refuse and sewage. (3 perigds)
% Diseases : 1. Communicable diseases, their ¢ausatives organisms, signs,
symptoms, modes of Tansmission, prevention and control, ~ -
a) Excremental - Typheid, Cholera and dysentries.
b} Air borne - Common cold, Influneza, chickenpox. measals.
tuberculosis.
¢} Arthropod borne - Malaria, filariasis. denpue, encephaliris,
puinea worm diseases, plague.
d) Coniact infections - Venenal diseases, skin diseases, ALDS,
e} Allmentary Infections - Helminths and bacieral ’
2, Non Communicable diseases- Hearl discases, Diabetes. elc. (4 periods)
9. Pt - General information about pets, cats. dogs. (I period)
W Pests: 1. Defnition, houschold pests, housefly, cockroach, silverfish, ants and
s,
2. External parasites - Mosguitc, Bed bug, mites and {leas, tick.
3. Internal Parasites - Roond worms and hoak werms, Tapewonm,
{3 periods)
L Secal and Indusinal Hygiene ; Accidents, cmergencies in home and tndustey, accupa-
trenst distases, prevention, provisiots for disabled-enal hvgiene. (+ pertods)
1% Radwmation nisks : {2 periods)
E* Vitad Swatistics . A& general idea about the vital suaistics and its imporance.
(3 periods)

Toral 32 periods

_i.,.__._.




PAPER ¥I
SECTIONIL: BIDTECHUNOLOGY
1 Biotechmatogy :
Definition. Introduction, Scope and Importance.
1. Animal cell and Tissue colture !

1 Cubture Media and procedures : Scope of aniral cell and tizsee culture,
advantages and disadvantages of tissue culture, media for cells and Lissues,
culture procedurcs. applications of tissue culture, { 5 periods)

2 Primary Colture, cell lines and cloning :

Disaggregation {mechanical and envymaticy of tissaes and primary

(2 periods)

culture, cultured cells and evelution of cel! lines, Maimenance of cultures- §

cell lines, ¢loning of cell lines, large scale cell cultire in biotechnology,
Somatic cell fusion, { & periods)
3. Tizsue and organ ¢ulture ;

Primary explamation technigees- Tissue cilure (Slide, test tnbe and flagk |

culture} organ cubtre, whole embirye tullure, tissue engineering (artificial

skin and artificial cartilage) {4 pereds)
2, i Genetic Engincering

Intreduction recombinant DN& technique Tdentification and isolption of

desired gene, purified DMNA and restriction enzymes, restriction analysis,

vectors, probing, cloning and gene expression, cell-cell fusion, insertion of

recombinant DNA, Production of hurnan insulin, production of growth hor-

" mane, production of interferons and vaccines. T { 12 periods)
Iy, Transfection Methods and Transgenic Animals :

Gene vansfer or transfection, targeted gene transfer, wansgenic animals

{Mice, sheep, pigs, chick, rabbits, goats, cows, fish) {3 periods)_
5. Immunotechnology :

l. Immune system, Antibodies, Interfecons and vaccines
Matural immunity and acquired immunity, immune responses (B-cells and

T-cells), Structure of immunoglebulins, genetics and molecular biclogy of

the production of antibodies or interferons, vaccine development and
Immunization. { 5 periods)
1. Hybridoma and Monoelonal Antibodies ;
Hybridoma technology and the preduction of monoclonal and polycional
amtibadies, antibody engmneering wsing pengiic manipulation, alternatives
to hybridoma technology, production of human and humanised antibodies,
uses of monoclopal amibodies (diagnosis, imaging, therapy, vaccines,
enZYIRes eiC.) { 6 periods)
f:. Industnial Biotechnology :

[niroduction, enzymes technology, biological sources of enzymes, commercial
production of enzyme and its packaging. enzvmes-inumobilization and their uses in
industry. (3 periods)

. Bistechnology in Medcine

-1

18

Ammal and human ealth care {vaceines, coma dignosis and care ol diseases
inchuding gene therapy aod wransplantation of bone nocrowf anificial skin). genetic
counsetling, forensic medcine. {1 periods)

3. Bwrechiology and Environment

Pollmion control : Cleaner technologies, reducing environmental impact of
industrial efiluents, foxic site Ieclanation. reducing environmental impact of chem-
<ol herbicides and fenilizers, mosensors io detect environmenta! pollutans,

{ 3 peviods)
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PAPER-YI[
PRACTICAL k: ANATOMY OF NON - CHORDATES (@ "
CHORDATES Lii, BIOCHEMISTRY AND MICROTE CE

PRACTICALS ;- g Focien
1 | FParjunpccivim ' ': Soakes
(a) External Morphology R 3 ovoed apparatus.
b} Bunary Fl_ssmn - EBos g animals with reference to morphological pecutiarivies and
i) Conjugation i ) wmeoviance if any
2. Lesch _' e - Doliolum, Salpa, Pyarosoma and simple ascidian.

{ay External Characters
{hy Dissection of leech so a3 10 expose
1} Digestive System

- Petromyzon, Myxine.
- Sawfish, Exocoetus, Electric ray, Anabas, Clarias,
Pomfret, Bombay duct, Hammer Headed Shark.

33 Moo Sysem Suckerfish
{c] Mountings - ichthvophas, Salamander, Hyla, Rhacophoms,
Jaws, salivary glands, Botveidul-lissye of icech. Frateus.
1. SmrFish - Turtle, Chamelean, Crocodile. Cobra, Ratsnake,
ta) Exnernal Characters Waranus.
(b} Dissection of starfish so as 10 expose - Duck, Kite, Parrot, Wondpecker, King fisher (Only
i) Drigestive System beaks and feer),
il) Water Yascular sysiem - Loris, Kangaroo, Scaly ant eater, Whale, Bat,
(¢} Mountings - Tube faet zpd Gonads (To show gametes) - Squitrel,

I - Study of the follow ing animal with reference to momhulog:r:ﬁl ol

econamic importance if any Histwology of skin - Seoliodon. Frog, Pigeon and Rat.

;l!:}. :::;-}ET _ E;;?ilg’wiiyé;ua’u:g:ﬂmgil gacaneve study of Heart -Scoliodon, Frog. Figeon and Rat.
3 CDE!CH;I::I‘EIE Cbelia, Physalia, Penmatula Cann e Sty af]::ilﬁan - Scoliodon. Frog, Pigeon and Rat
Carals and Beroe. g Soedv tour vismt - Lo a Costal area, Sanclury, 200, Natonal park,

. Fuaerrch Laboratories of Biolopical importance.

4} Platyhelminthes - Planria, Pofystomum, Taceiz f

3} Nematoda - Trichinela, Ancyclostoma, Al % woadd be inchuded in the Iournal as a separate Practical.
6) Amnehds - Chactopterus, Pheretima and Pog <

7} Anluvpoda - Balanys, Lobster, Termite, ol BOCHEMISTRY PRATICALS

Expaﬁmmtu .
Lderication of Carbobydoaes Lroiiurs aol expected)
(4} Thymol test (b) lodine 125t (c)Phosphoric acid e (d) Benedict's west

. Butterfly, Spider , Contipede and Apeg
%) Echinodermara - Sea urchin, Sea cucember ;
Erittle star, Sea Tiiy.

W ‘f_l_al_gt_::s_. . . (e} Cupric acetate test (HHPhenyl hydrazine reaction
' ;; %ﬁ;ﬁ;hﬂdﬂws 2 lsnlalilunuf Cascin from .milk.
2y Digestive System 3 3: ls:ulaulﬂn of DNA from ljwer.
b} Ancriet Svstem 4 isolation of R.:\Jﬁ fram 111;».?1 _
c) Venous System ; Factors affectmg enzymatic reaclions 1o +_:1f:mun51rme effecis of fomperaturg,
- ¥ P (acid, alkali), alcohoi, inhubitors and activarors.
J 3 Chemical tests for aming acids.
3 Dretection of amine acids by citcular or ascending paper Cliromaio graphy.
20 I Estimation of protein by Lowr's method, t
21 f




Ainor

1.

IR SN R

Mole,

Hl—'

oY oLh A

Esperimenis _
Smldv of anatytical instruments . balances. incud

Spert rophalometer and Cemrifige.
Jsolation of statch from Flah‘im-
1solation of lm_qeumg}obm

1gctanon of t;gt}mbm

lsolation of MOrANOEED. . _ ,
Psrzp:lmtinn of butfer solutions of given molarmy and F’“ value. i "
Preparation of solutions of given percentage. molarity and normnalll
appIOpnAle Blassware,

13 Any fve majar ¢xperiments thasl be conducted, ‘ R
D Minor experiment No.l - Srudy of analvtical insttuments s cc_rmpu!.snry. L,
athet four MIinoT Cxperiments NSt te also condicted (Total | Five minar
experimenis}

MICROTECHNIQUE PRACTIC LAS.

preparation of Permament whole mounts of different kinds - 2 s_hdg:;. |
Preparation of Permamenl slides of histaio gical sections from dificrem organt
-5 slides, _

Slaining by Feulgen resclion.

Sizining by PAS feaction. - boadrizby ]

Vil staiming - Staining of muo ondria by Janus green.

Cpiipration 'of micrometer seale ynd measnrement of cell diameter [tom Lhe

ven o shide .

g::tchgje:g"hn;nsmnera Jutids and measarement of cell diameter from the

skelches.

" -
alors, PR meter, PFAPER VTT)

AL 1: CELL BIQLOGY, DEVELOPMENTAL BIOLOGY, PARASI-
E TOLOCY AND MOLECULAR BLOLOGY

CELL BIOLOGY

hpdl s i amian. £odt tigs by sauash gregaration.

. My o meheals Tom wrasthonner weeies | Tradiseantin ouds oy souadh
PIERATALLCN.

Preparation of salivary gland chromosome from Chironomms farva or Dro-

sophilalarva,

Observation of living Amoeba / paramoecium / Enplena for locematery

MOVemERts,

Stody of mitochondria in suitable matenial using Janus Green B, Stain,

Sgxdy of cell death in Chick embryo

Szady of o=l organelles from xerox materials or from microphotographs.

DEVELOPMENTAL BIOLDGY PRACTICALS

Stncty of male gamares of Amphioxus, Frog, bird and marmmal,

Simety of female gamates of Amphioxus frog, bird and mammal.

Sty of blastulae of Amphioxus, frog and bird.

Sindv of gastrulze of Amphiowmus, frog and bird.

Nowzring / temporary preparatibn-of Chick embryos.

Smdy of whele mounts of chick embryos : Primdtive streak ¢ 13 w 16 hours),
Head process (18 hours), Head fold (24 hours), different stages of develop-
—werrz - 32,12 and T2 hours of imcubaiion.

Smdv of chick embryo secuions to observe brain and heart in 48 hours and 72
hoers CTUSS SACTIRNS.

Stoey of dilferent oypes of placentae with suilable histological shides or xerox
maleTizls.

EXYSSe

e

PARASTTOLOGY PRACTICALS

Loty of mouthpants of vectors Ancpheles, Housefly.

Sindy of Suructure and life cycle stages of protozoan parasites. ( Etamoeha,
Flremodium )

Sk of structural todifications of parasites Fasciola . Taenia , Bedbug
(samax)

Sancdy of parasites with refernce to habit, habitat, Jife Wisiory and pathogenicity
Fasgala . Taeniz . Ascaris.

Sody of endoparasites (Rectal parasites) from Ceckroach ! Frog oramy surtable
Sl

‘owraing of relminth parasites from suitable aninal
Li% cacle of Anopheles mosqiuis by culture method

22
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PAI'ER IX
P'R—!.CnCAL 10 : MAMMALIAN HISTOLOGY, MAMMALIAN PHYSIOL-
OGY. BIDERFORMATICS, PATHOLOGY, PUBRLIC HEALTFI AND

! MOLECULAR BIOLOGY PRACTICALS

Muior Experiments
e p:;d;a“gn of DNA paper modet and study of the strcture of DNA.

l. I
2 Estimation of DNA by Diphenylamine resgent, BYEGINE AND BIOTECHND -y

3 timation of RNA by Orcino! reagent. _ . LOG

j, Er;olum?ing of Salivry gland chromosomes from Chironomus o Drosophila MAMMALLIAN HISTOLOGY PRACTICALS

) X Tamprrzry azaed areparation of following tissues of Rat,
Harvae. 3 Sopasd onscis Gbre b) Medullzed nerve fibre ¢) Squamous gpithetum

Minor Experiments _ : 3 :E‘}A_ﬂmhlmmzm': tissue ?‘_i Hyaline r:zmilage
1 Study of human karyolype from chromosome spread photogrph. E iaadt of ha_qdagx:ﬂ micreslides of the following,
; Methyl green - Pyronin staining for DNA and RNA in tissue Sections or : (VR § of i 7}V S of tooth 31 T. 3. of tongoe 4“,1‘ T. 5. of oesophagus

' Protozoan cells. - O TS of sumxch 6) T, 5 of duodenum 7) T, 5. ofilelum 8} T. 5. of rectum
Ql‘_ S of Savery gland 103 C. 5. of Fancreas 11D T. S of trachen
“ﬁ:. dhﬂ, 13 T. S cf artery 14) T. 8. of vein 15) Elood smear
2169V 5. A tadery 17 C S of kidney 18 C. S, of lesiis 19) C. 8. of ovary

o :mt < of ghxoewa 113 V. 5. of pitutary.

-+

MAMMALTAN PHYSIOLOGY PRACTICALS
Frperiamenty

2 Dhemegtwer of 2rch by Salivary amylase.

2 abodrem of resprratory quotient (RLQL) in mat,

;. Thleraral Coootof W.B.C. |
* S ewmpnne of Aasaoglobin

o Coemt X RB.C

Toey Cormt of W.B.C.

Smex of Teapse maeschz toitch by kymegraph method,

Dewrnce of Fectinzl vrine Constituents.

.. Sk of e==rt Sews b kvmographic method (a) Effect of remperature
f H :ﬁ:: of Gen

¥ Pyeparation of kaemin Crystals.

' Tewmanog of Batmogiobin

:-’-‘- T dp-porewwent of bhood pressurs,

Doemuxgnom of oormed rine constinents.

Samcs of aestrue ovche by vaginal sncar techingue,

Deoon (o gh inesine.

. Txrsbl: acizny of Unine

« L five mapwepeninents and five minor experiments must be conducted.

T BIOINFORMATICS PRACTICALS
i .- Demosstranan of booting
+  Dempowstratron of Dos commands fatleast &)
= Cremiom of an xppliicacton (lelter) using M 5 Word.

15




4 Crealion of 4 pictute using "Paint’ teelbar.

a. Preparation of 4 jnark statement using Excel. .

fi, Preparation of 4 Iable using some biologieal information f data.

T Creation of various graphs (Pie. Fie chatt, hisipgrants) using Excel.
-3 introduction 1o internet surfing and E-mail.

. Preparation of 2 presenlation oh Power Point.

1. Compulsory visit 10 Bininformatics Center.

PATHOLOGY PRACTICALS

Normal and Abnormal constituents of uring.
Estisnation of haemoglobin,
Differntial count of W.B.Cs.
Semen analysis - Normal and abnorma) count from Rat testis.
E.SR. andECV -
Widal 1est
Study of pathogenic agents with the help of mi¢ roscopic siides. (amy four)
a) Malarial parasite (P.y1vax. P falciperinm}
b Toypanosoma
c} Vibrio choletag
d3 Salmgnella typhii
¢) Mycobacterium mbercilosis
f) Preumogpeci
8 Study of inflammed tissues ! Pathological lesions using charts or slides.
a) Lung - Lobar pneamonia
b Jmlesting - typhoid
¢ Lymnph - node wheronineis
d) Lung - tubercukasis.
g) Carcingdtia of any Lissue.
fy Neutrophilla,
23 Fibrosis.
g, Specimens using charts or shdes. {any two)
ay Crvarian Cysis,
by Thyroid gottre,
£) Liver abscess.
10, Stdy of Nematode parasiies with the hielp of slides / specimens

T U s Llak b —

PUBLIC HEALTH AND HYGIENE PRACTICAL
1. Dietection of uduttercnts in food aud otls. {Chilli pawier, Tea powder, Tur-
menc. Honey. Mustard, Rava, Edible oils and Fats i
PR Study of Annmal Vegtors,

1) Victors ;- Mosguitees, Tick. Houselly. Head louse. Bed bug. Rai, flea.
3 Study of Pathological shides

2h

i1 Sakruwmcits hpin

iy NVabeos cholerac

R} Mvocénerzromm toberculae

o) Wicherero bascrofti

¥} Myoobaciernom kepriac

i) E ash,

H) Tnparssoye)

vaif) Enchpefa sarahs,

tv} Desror virwe

x) ¥

o) Cxonoma Sarcoan L sukemia
Comcwlry = 0 a) Waer pnfication plant.

B w B riezatih centre.

SR <) Seweape disposal plant
e i L & Wizl statistical centre.

" Cacpbzae of Sological oxveen demand Trom sewage water £ Industrial

T

G Y . BIOTECHENOLOGY PRACTICALS
m'{f stuznad production by fermentation,
v _.__?Fn;ﬂ:nd'th:ﬂ:. )
%_l&}%d‘ tmagas plat from suit_ahi-: riwdels er actual functioning of the plant.
4 -_+__!:ﬂmz=ipe:ﬁhmnuf raicTo- organism on nuirient agar by dilution
e _r___J;;:Ett&:ai ,
Ao ki Prrdemon of RUCTS- OFganism On nutrient agar by sireak

b - ok @ msooeten of chromosomal DMNA from eat liver or micro-

.

W i -

: =7 v : of blood groups by antigen - antibody reactions,

i IR S:;aﬂm -::f 5T peoieing bw polvaérylamide gel electrophoresis.,
2 Esomaron o sElvary amrtase activily.

. Setawission of repori of visit o diary ot tannary or pharmaceutical industsy,

ey
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PARASITOLOGY

Nanaral History of Infectious diseases: Burnet M and B. O (1572, Carnbridpe

University press, Cembridge, Londern.
Natural History of Infectious diseases:
Lendon.

Indroduction to Parasitology 10 ik Edition. Chandle A. C. and C.P Real {197,
Wiley Easterm, Delhi.
parasitology (Proio Zoa a
Edition - Chatterjee K. D € 19761

1994, K. Sivurama sasin . G Paclinanaban

Boveo LA (19710 Edward Arhold,

nd Helminthy in relanion 1o ¢ hemical medicine | e
Chatterjec Medica) Publication, Calcatta.

The Biology of Animal Parasites - Cheng T. €. ( 1964), Boumder’s, Philadelphia.
Parasitism and other Associations . Croll N, A { 1%77) Pitman Medical, London .

General Parasitology - Dogiel, V. A. London.
Parasitology - The Biology of Animal Parasiles.
Nabie (1971), Lea and Febiger Philadelphia.
Animal Pamsitism Read C. P, (1972), Prentice Hall Tne.

3+ Edition Latev E A and G. A

Englewond Clifts N.J.

Introduction to bioinformatics. Artwood T. K. and Party - 5
Pearson Education Lid. pelhi.
Lesk, AM 2002) Oxford University Press. New
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Micro Soft Office 200K} Complete IBP Publication, New Trelhi.
Notes for Computer. Hemant Deshpande, Vol X1, Smart Publicauon.
Notes lor Computer. Femant Joshi, Vol. iX

Using M 5 Oiitce 3000 by technical erms. Vipro Compuler, Masik.

PATHOLOGY

Text book of Pathology : Dey and Dy
Text book of Pathology © W. Boyd,
Muir's 1ext book of pathology « Coppe! and Anderson,

General Pathology Bhende and Kelkar.
Practical Pathology and Microhiology - Dey and Dey
" AIDS - Prevention and Control - Dr. Ratan Japee Brothers Medical Publishers,
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PUBLIC HEALTH AND HYGIENE

Public Heulth and Hygiene ; Park and Park,

Medical Patholegy : Gyton

Pathology | Kumar and Robbins.

Social and Prevennive Medicine - Park and Park

Social and Preventive Medicine : Deodhar and Adrannalla,

Social and Preventive Medicine - Mathur

Social andg Prevennve Medicine - Bedi.

A Text book of Pathology. 1996 : Dey . . and Dey T, K., New+Central book
Agency Calcutta :

BIOTECHNOLOGY

Environment and Biotechnology : M. 5. Sohal and A, K. Stivastavs, 1994,
Agshish Publishing house, New Delhi

Texe book pf Biotechnology - G. B. Chherwal.

Basic Bictechnology : Bulock J. D, Keistiansen, B.

Biotechnology : The Biologica! Principles : Treven, M. D, Boffsy &, : Gofadinh
k. H and Standburgp.

Fundamentals of Biotechnology : # P F. austy, Silting and Sukatsch D A,
Monocional Antibidy Production Technology in Application ; Schook, L. B. Marcel
Dekiker, New Yorik |

Animal ceil calture production of Biochemicals - Saseki and K. kura { Editors)
1991 Academic Publishers Bosten. T
Hiotechnology : M. D. Kumat.

Moiecular Biology and Biotechnology : Rastogi -
Biotechnology : K. Trehan

The Cell and Biotechnology : M. L. Gapta and M 1. Jangir. .
Basci Biotechnology - Ratledge, C. and Kristainsen, B, {(Editors} 200!, Carobridge
Liniversity Press, Cambridge.

Understanding Biotechnology : Borers, A Santes, F. B, and Bowen, D. E. 20073,
Pearson Education Inc., Delh,

Biotechnology : Fundamentals and Applications ; Third Editior, S, $. Purohit,

- 2003, Agrobios (India} Jodhpur. . )
- Biotechnology : Theory and Technigques Vol I : Plant Biglechnology : J. G.

Chirikjian {Editor). 1995. Jones and Bartlent Publishers, London,

Elements of Bioiechnology - P. K. Gupta, 1958, Eastogi Publicatiens,
Bigtechnology : B. D. Singh.

Pharmacevtical Biotechnology : 5. F. Vyasand V K. Dixit, 1998, CES Publishers
and Distributors, New Delhi.

Molecular Biology : R F. Weaver. 1999. The McGraw Hill Companies, New York.
Principles of Gene Manipolation : Primmse,Blackwell Scientific Publications.
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Biochemistny : Sthec L W H_ Freeman ang Company. New York,
Biochemisiry : Ables, R H.. Frev, BA and Jencks, W. P Jones and Bunlon Pyb-
lishers, London,

Harper's Bigeheristey - Murrm, R, Gramaer. D K. Masgs. B A and Roduell,
VLW { Editors} '
Outlines of Biochemistn, : Conn. E. E. and Sturopl B Y

Test Baok of Physialogy and Bin Chemistry : Bell. G. H.. Paterson. CR and
Emalie - Smille D).

Biochemisury : Lebnnunger, AL,

Text Book of Biochemisin . Ruo, K. R

Miecheindsiry ; Das, D ;

Text Book of Biochemisiy © West, £ 5. Todd, W K. Mason, H. 5. and Van
Brugpen, I T

Praciical Biochemisimy | Prnciples and Teehniques, Wilsun, K. wad Wilker, |
(Ediwors}

Practicals in Biochemisir: ; Plunmer D, T

Biochemistry ; Hugde, M. W, Diwan, A, M. and Athavie.
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