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Preamble

‘ i ¢ i |
50 Mhe objective of any program at Higher Education Tnstitute is 1o prepare their o ru:‘::]i
Ciely at large, The Sri Dev Suman Uttarakhand University, Badshathayl, New Telri is 10 prepare

Students for sustainability and lifelong leaming. It envisions is entire program in pbe s ﬂ; “"-1;:
students and in this endeavor provides  focused, outcome bascd syllabus at the graduate and PO
graduate levels.

csgential, continuous and perpetual exercise of
ffers update ond pertinent renching

f modem biology, Courses within
g nuture of the subject Bs

Renewing and updating of the curmiculum is the
any vibrant Academic System. The depariment of zo0logy ©
programme with emphasis on fundamentals as well s emerging aress o
zoology are upgraded keeping in mind the aspirations of the students, changin
well a5 to maintain the standard of Zoology degree programme across the country:

Introduction

ed at undergraduate level.

Zoclogy is one of the most fundamental branches of bivlogy studi
f animal diversity as well

Zoology is a broad subject encompassing classical end modem systemic aspect 0
a5 contemporary subjects like molecular biology, bioinformatics, biotechnelogy cte. The SCOPE of zoology
as a subject is wide-ranging, The major areas of study wilhin the discipline of zo0logy are: Diversity of
Non-chordates and chordates; Comparative Anatomy of Veriebrites; Cell Biology, Developmental
biology; Biochemistry; Molecular Biology; Evolutionary Biology; Principle of Genetics; Principles of
Ecology and Physiology ete. Degree course in Zoology deals with other topics that overlap with the area
mentioned obove (Immunology; Parasitology; Basics of Meurosciences; Animal Behaviour and
Chronobiology; Animal Biotechnology; Biology of insects; Endoerinology; Computational Biology; Fish
and Fisheries; Reproductive Biology and Wildlife Conservation and Management) and that address the
tapics related to applied fields (such as Apiculture; Aquarium Fish Keeping; Med Diagnostics; Research

Methodalogy and Sericulture),

This will provide them ample opportunities to explare different career avenues. The course lias
heen designed to provide in-depth knowledge of applied subjects to develop various skills to mn'kc a
career and become an enlreprencur in the field of equatic biology, sericulture, apiculture etc. Afier
completion of this course students will be able to contribute as policy makers in wild life conservation

animal preservation and environment profection.

£im of Bachelor Degree Programme
The aim of zoology degree programme is to provide platform to learn and understand the

concepts regarding animal diversity o appreciate the variability in relation o their morphology, anatom
and bekaviour among different animals. Afier studying this course our students will be equippl;d to I'.:i!n::r
and Rum\.i about different hesman systems, their coordination and control, This course will also provide
oppartunity 10 understand their own evolution along with other animals. They will be able to qualitat; £
and quantitatively analyse evolutionary paramelers using various bicinformatics and ::nmml.:ﬁb:;[:l;

used in modern sciences, This will provide them ample epportunities to ax%or ferent
%?I er-avenues,

4

e
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subjee : : . ; :

B ani 15 ensuring the inculcation of employment skills so that students ¢an make a carcer and
Mrepreneur in diverse field of aquatic biology: cericulture, apiculture €1¢ After completion Of

1§ Course i
o students can contribute as policy makers in wild life conservation animal preservation and
; nment protection,

1 3
ntroduction to Choice Bused Credit System (CBCS):

; The CBCS provides an apportunity for the students to choose COUSES from the prescribed £ourses
mm?“ﬁﬂg core. elective/minor or skill-based courses. The courses can be evaluated following the
grading system. which is considered to be betier than the conventional marks system. Grading system
provides uniformity in the evaluation and computation of the Ccomulative Grade Point Average (CGPA)
h:.l‘.‘-%tﬂ on student’s performance in examinations which enables the student o moye ACT0SS institutions of
higher leaming. The uniformity in evaluation system also enable the potential employers in assessing the
perfonnance of the candidates.

Delinitions:

(i) “Academic Programme’ means an entire course of study comprising ils programme structure, CouTse
details, evaluation schemes etc, designed 10 be taught and evaluated in 8 eaching Department/Centre or
jointly under more than one such Depariment/ Centre

(i) 'Course’ means a segment of a subject that is part of an Academic Programme

(ii1) ‘Programme Structure’ means a list of courses (Core, Elective, Open Elective) that makes up an
geademic programme, specilying the syllabus, credits, hours of teaching, evaluation and examination
schemes, minimum aumber of credits required for successful completion of the programme €lc. prepared
in conformity 10 University rules, eligibility criteria for admission

(iv) "Core Course’ means i COurse that a student admitted f0 2 particular programme must successfully
complete 10 receive the degree and which cannot be substituted by any other course

(v) *Elective Course' means an optional course 10 be selected by a student out of such courses cffered in
he same or any other Department/Centre

(vii) «Credit® means (he value nssigned 1o a cOUTSE which indicates the level of instruction; One-hour
lecture per week equals | credit, 2 hours practical class per week equals 1 credit. Credit for a practical
could be proposed as part of a course or as 8 separale practical course :

(vili) *SGPA" means emester Grade Point Average calculated for individual semester.

(ix) "CGPA" is Cumulative Grade Points Average caleulated for all courses completed by the students at
any point of time. CGPA IS calculated each year for both the semesters clubbed together.

(x) ‘Grand CGPA' is caleulated in the Jast year of the course by clubbing together of CGPA of two years,

i.e., four semesiers. Geand CGPA is being given in Transeript form. To benefit the student a formula for
conversation of Grand CGPA into ggape marks is given in the Transcript.

~ Al i NG
[ o
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Theory and Practieal Examinntion Patiern C

[ s of hore tiona A, 12
Fheory (Externnl) eneh theory paper eatrylig maximum marle 75 nd shinll consist of b see /
el 88 Exumination duration shall be 02 hours.

0, Seetion A: Multiple ehoive questions (MCQ)firue and [nlse/very very short answer lype
uestions.
' Seetion A will consist of 10 questions, cach of one mrk)
Total: 10X 1= 10 Marks
; . Setion 1: (Short answwers type , 200 words)
| Section D will consist of 08 questions, each of 7 marks in which 5 has (o be ansvered.
Total: TNS= 35 Murls
Section C: (Loag answers lype, 500 words)

Section C will consist of 3 long answered questions, in whicll s 10 be nnswered, cach of
13 ks,

Total: TX15= 30 mnrks

For cach theory paper intermal assessment shall be conducted perindically (in the form of class ""‘m
andVor nssignments/ group discussion/ oral presentation/ overnll performance) durlng the semester period.
Total marks allotted to finternal assessment shall be 25 (Assignments 10 marks, written test/viva 10 marks
and regularity 5 marks). The evalunted snswer sheets/nssignments have to be retalned by the Professor In-
Cliarge for the period of six months and can be shown o the students if students want to see the evaluated
answer sheets. The marks obtained by the students sholl be submitted to the Head of concemed
department/ the Prineipal of the College for uplanding onto the University examination portal,

Practical The laboratory work of the students has to be evaluated periodically.

‘e internal assessment (in the form of lab test, lab recoed, intermal cvaluntion, assignment/home
assignment and attendance) of tolal 10 marks for each semester shall be conducted during the semester,

All Kinds of exercises have to be conducted during a semester, Maximum 3 marks of atlendance can be
given to the students,

In cach semester practical examination of 40 morks has 1o be conducted by two exnminers (External and
intemal) having duration of 4 hours. The tofal number of students to be oxamined per batch should not be
more than sixty. Marks obtained in the practical examintion have to be submitied to the Head of the
department/ Pringipnl of the College. The Head of the Depariment/Principal of the College will make
necessary nrmangement for uplonding the marks onto the University exum portal, The lhard copy of the

nward list from portal has to be submitted to the Controller of Examination, Sri Dev Suman Utturakhand
University, Badshahithaul, New Tehri.

The breakup of marks for practical examination for cach semester would be as follows:

Practical exom: 30 Marks (exercises) iz
Viva voce; 05 Mnrks

Lab Record and collection: 05 Marks W
Sessional (Internal): 10 Marks

Total 50 marks (ench semester)

e A0
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5=
— CREDITS
SEMESTER T PAPER CODE PAPERTITLE TIPR
Certificate course in Clinieal Dingnostics & Biochemisiry
: T 1 (A T 4+2
o0 Animal Physiology ond Dicchunmsiry R
s T 442
20mny Geneties nnd Cell Diology
: ic cancepls of 442
Minor Elective Environmentalscience and Basle concep
ritnlnr.'r =
Diploma in Molecular Sclences & Clinlcal Microbiclogy
- +2 7
Z003017 Molecular Biology. 4
L l'oxicology & Histolugy
1 | b\l 7004017 Microbivluiy and Animal Belviour 412
gy | Minor Blective Big-Instrumentation, Dioinformatics and 442
[isiatistics
Degree in Bachelor of Zoology
2005017 F-!an-cmnhw vl
¢ 7005037 Chordate i+l
Indusielal Training/Surveyd |, . ; % 04
1 Research Project it is based on Major Papers of Semester-V
OG0T Developmental Biology uf Vertebrates 4+l
VI TO060IT Basic mammalian Endocrinology 4+l
pndustsfal Trafming/Surveyd ith refenence to Major Papers of Semester-V] 04
cscarch Project I‘N iinuni
Buchelor (Research) in Facnlty
PAPER- 1 Fundamentals of Immunology 4+]
Vi PATPER- 1] Applicd Iminunolopy d+1
PAPER- [l Animal Ecolopy 4+
PAIER- 1V Medical Laboratory Technigues 1+1
Industrial Trainin . ¢
4 ; Emvur:'numlrch gru}:m " I;[u +reference o Major Papers of Semester- 04
PAPER-| Lieneral Ichthyolopy Py
PAPER- 1] Applicd Ichthyology
Vil d+l
PAPER- 11
Basic Limnology 4
PAPER= 1V BT
) Animal Ecology 4+|
Industrisl Training/ Surveyl |, .
Resenrch Project .:;"1':':1 reference to Major Pagers of Semester- 04
Vil Minor Elective Chronobiology or Applied Zogl
or General Biotechnology o i
| vin
/ ;
St
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e — |
~ |
Master in Faculty (Zoology) |
o i i
PATEI | ——Fystematics And e EtomelOEY arl |
. PAPER- 1 Tty OF Imects (Morphology, Physiolopy & | a1
- Mevclopmdil ) |
IX —— e f
FAPER- 111 Foononiic Zoology Al Yermicology 141
TAPERs 1Y idfife Conscrvalioh 4+1 ]
3 lndustrial 1 vapers of Semesisr- o e
TrainingServey :i‘m refcrence 1o Major Papecs |
Rescanch Project 2 = ¥ 1
PAPER-1 Amimal Diotechnology 4+l |
PAPER- 1 [ Animal Cell Culture}* 4+ { i
F|
X [ PATER-T nimal Dioiechnology 4+ '.
|
(Tramsgenics, Cloning And IPR) I
PATER-TY Medical | aboratory Technigues Wildlife 1 \
Conservalion
Industrial - {
Training/Survey/ Vit reference to Major Papers of Semester-X o 1
Research Project i

Course Objective (CO):

> The programme in Zoology aims to equip students with recent advances in Zoology from
organismic 1o reductionist biology.
It also aims o empower students to understand the challenges of society and the country
that falls into the realms of Zoology, such as Aquaculture, Reproductive health, Behavior
and Biological time keeping, Cancer Biology, Microbiome and their roles in health and

diseases, Bioremedintion of pollutants and pesticides, etc.
It also offers students to a series of elective courses so that they can choose to specialize

in the specific arca of their inferests in Zoology.

The open elective has been r.;husm to attract students from diverse interdisciplinary areas

of sciences, such as Anthropology. Environmental studies, Biomedical Sciences, etc.

This course is designed fo ignile the inquisitive mind to enter in to research in ;

interdisciplinary areas. The fourth semester offers a total of 16 elective courses, which for '
are divided in to four streams, where a student has

>

»

logistics of programme managemenl,
to choose-a stream. 1 -
> In the entire course, the major emphasis is on skill-based training into socially relevant ?
areas of Zoology. : '
> It is expected that a student afler successfully completing the programme would
sufliciently be skilled and empowered to solve the problems in the realms of Zoology and
its allied areas. gy-an
> They would have plethora of job opportunities in the education, environme i
based, and health related sectors. , agriculture-
> The bright and ignited mind may enter into rescarch in the ¢
. 2 : i ont -
Zoological/Biological Sciences. emporary areas of B

The broad skills and the deeper knowledge in the field
voul TRk e
suceessful and excellent researcher in advanced areas of research in :‘“l;?:;ntﬂihﬂg M
Wy : ’ i
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Programme Objective (Fﬁs}:

rou

It ‘Mlll e.n’lunr:c the basic knowledge about the different systems of an organismi pol
the clinical study of biomolesules,

o2

I will help students to pursue the initinl fundamentals required for filure projects
and higher studics.

'3l

Wil bielp o inculeate the evolutionary basis of varions animals ang their
development. 1 will also addeess the present situation of animal diversily.

S

PO 4§ I will help students to identify the concepts about various Applied scieaces and
Madical laboratory techniques relaled 1o concerned arca,
It will help 1o develop the knowledge on taxonomy of insects. Also, the

[ conservation of wild animals to enhance the cconomy gained by the zo0logical
conlent present in the environment,

06 All the above POs will Iead to a mind that can develop modern technologics 10

aduress the problems and 1o give solution o it

Programme Specific Objective (PSQ):

oL

CERTIFICATE COURSE IN CLINICAL DIAGNOSTICS & BIOCHEMISTRY
VEAR This will helps students to generale employment in the field of clinical & medical
1 labfinstitutions/genie bank/stem eell culture/Pharma companies eic.
DIPLOMA IN MOLECULAR SCIENCES & CLINICAL MICROBIOLOGY
This will help students 1o develop the scientific ability in the ficld of toxicological,
YEAR | |}istological, Microblological, Molecular labs, various Zoological Parks, Natienal
b ]
y parks, Wildlife Sanctuarics.
BACHELOR OF SCIENCE (ZOOLOGY)
Tis will help students to develop the basis of Animal diversity and its
vEARL | development, which can generate variows academicMesearch jobs and various
J uilier jobs in the field of In-vitro labs, case study of endocrinology in medical labs \\/
ele.

f.
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BACHELOR (RESEARCH) IN
FACULTY

It will help students 1o pursue career in various health relah,d dCPﬂnmﬁn‘—S"ﬂnd '_

n work in dlfﬁ:rt:m-

-

J

YEAR medical laboratories, It is beneficial for students as they Cﬂ
4
Chrono-centre as per demands for biological clock management 10 travel across
continents (both public and private scctor).
MASTER IN FACULTY (Z00LOGY)
[t will help students to improvise the Agro-Pest relatiuhship, forensic
YEAR Entomology & its implication it help to conserve the environment & Ecology.

Also at the same time students will be equipped to eiplbiﬁe jobs in Zoulogical :

Research i.e. CTB, CSB, ZS1, WII elg *\\_ﬁ G e
/ 1:";’; 1

B
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Syllabus

First Year
Semester- | : :

Animal Physiology and Biochemistry (d+2 Credits)=0 Credits

Animal Physiology

Mutition: Food constiwents, intracellutar and cxiracelbulys digestion, Digestion and
absoeption of earbolydrone, Tat s protem,

Respiration: Pulmanary ventilation, respiratory pignieals, gRseols ransport and control of
respiration. With relerence to dissaciation of oxyhaemoglebin.

Exeretivn: Ceacept of ammonotelic, ureotelic and guanotelle animals, urine formation n
mamimals,

Blood vascular system: Haemopoiesis, composition aad funclions of blood, blood

coagulation. A belef account of immunity. Types of head, origin and conduction of heart
beat, Cardiae Cycle

Mervous system: Types of Newons Resting and action potential of nerves, Synapst and
transmission of nerve impulse. Meurotrznsmitier

Muscular system: Types of Museles molecular 2nd chemical basic of Muscle contraction and
its Mechanism. A briel idea of tetanus and fatigne.

Biocheristry
Intreduction to biolopical molecules: Proteins, Amino acids, Carboliydrates and Lipids- their

structure, clussification and significance, Metabolisin of Carbohydiaies. Em.‘;mt's and
Vitamins.

(alycolyisis, Krebs cycle, RlUCONEOEEREsIS , 'E,'lYS\.Ug,EnE"HS olyopenolysis)

Mechanism of Enzyme Action, Kinetics , mhuhnlmn & Reputation Vitamins T‘j'@ﬂﬂ & souce,
deficiencies.

Practical

Suggested books:

Ganong: Review of Medizal Pysiology, Lang Medical Publ,
. Guyton and Hall; Tetbook of Medieal Physiology WB Saunders.

. Keel et al: Sampson Wright's Applied Physiology, Oxford Press.
47 C.C. Chiuterjec: Human Physiology,

5. Niclsor: Animal Physiology, Canbridge.
u{’ Jain A.K.: Textbook of Physiology, Avical Publishing, Cnmmﬁj
7. Conn And *'-iumpf Guﬂmts of Brochemistry, John Wiley. \[\ ‘L /
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Practical

Suggested books:

I. Strickberger: Genetics, Prentice hall.

' b (0: scanned with OKEN Scanner
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andey g - ; :
i MG ) BN Zoolopy Serics- Bmc!mmislry, Physiology, Endocrinology, Tata
13 Faw Hill Edy Pwi Lid, New Delhi,

.éln es tEI'- 11

- Genetjes and Cell Biology (4+2 Credits) = 6 Credits @

Geneties

Mendel's |; . i .
= del .s-.hﬂ:' Pf'c““““dﬁllﬂﬂ expeniments, symbols and terminologies, Laws of daminance,
stegation and independent agsortiment,

Linkage: Cuu‘pﬁng and repulsion hypothesis, Morgan's view of linkage, kinds of linkage,
»:hrumpmmu theory of linkage,

Crossh e : . ; i i i
Gssmg over: Somatic and germinal crossing over, kinds of crossing over, theories of the
mechanism of crossing over, significance,

Eukaryotic chromosomes- Structure, chemical

ukaryoti ! composition, classification and uninemic and
millinemic concept of chromosome strugture,

Eat

Slriu:tun: and functions of polytene and lampbrush chromosomes.

Determination of sex: chromosome mechanism, Genic balance theory, External environment
and sex determination, A4S

Sex linked irheritance: Inheritance of X-linked gene (Colour blindness and haemophilia in

man), Sex linkage in Drosophila. de

Mutation: Historical background, chromosomal mutation (Chromosomal aberrations), gene
mutztions and their'interpretation.

Cell Biology

Prokaryotic and Eukaryotic cells; Ultrasteucture of eukaryotic cell; Plasma membrane
(Ultrastructure, chemical composition , mode's of plasma membrane; Specialisations of
plasma membrane , functions of plasma membrane).

Structure and functions of following cell urgané!lﬁs: (a) Mitochondria (b)
Lysosomes (d) Centrioles (¢) Golgi Complex (f) Endoplasmic reticulym,
functions of Nucleus and nucleolus,

Ribosomes (c)

Cell division — (a) Cell cycle (b) Mitosis (Process of mitosis, mitotic paisons and signifi
of mitosis), (¢) Meiosis (Process of meiosis, structure and funclio
complex, significance of meiosis), An iden of cell transformation gnd ca
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t:'i“':i“:'.:.‘m of Gunetics, Shusiad aml Sienniana Joha Wiley & Sons, USA, ; IB‘}
h Modury Gopericy Anaysis: Integrating Genes and Genoraes, Griftith, LF,, Gelbart. ( :
M Lewontin, € ond Miller, WL, Freeman and Compriny, New York, Usa,
+ Geneticy, J Rugsell, Bonjamins Cummings Publishing Company, San Francisce, :
i Cn!iramin, LISA,
Lodish-¢) al, Molecular Biclopy
+ WK GUPTA, Cell Biolopy and Genelics.

S

Minor/Elective

Environmental science and Basic Concepts of Ecology
(4 CREDIT)
Environmental seicnce

|, latroduction of envirosumental Szience: Definition, principles and scops of environmental
seicnce, structore and composition of almosphere, hydrasphere, lithazphere and biozphere.

2. Ecosystems: definition, structure and function of ecosystem, encrgy flow in on ecosystem,
food chain, Tood web and ecologleal, case studies of the following ecosystem: forest
ecosystem, prassland ecosystem, deser ecosystem and agualic 2cosystem.

3. Naturel resources: Renewable and Non-renewable resources: land resourees and land use
chanpe, land degradalion soil erosion and desertificalion. Deforestation: causes and impaets
due to mining, dam building on ewvirenment, of surface and ground water, floads, droughts,
conflicts over waer (international & inter-state). Energy resources: Renewable and non-
renewable energy sources, growing cngrgy needs case studies,

4. Biodiversity and conservation: Level of biodiversity- genetic, species and cecosvstem

n diversity, Bio geographic zones of India, biediversity patteens and global biodiversity hot-
sporls. India az a mega-biodiversity nalion, endangered and endemic species of India. Threats
to biadiversity - Habilut loss, poaching of wildlife, man-wildiife conflict, biolagical
invasions, conservation of biodiversity-in-sity ex-silu conservation of bicdiversity.

5. Environmental Polfution: Types, causes, effecls and controls, air, water, soil and noige
pollution. Muclear liazards and human healh risks. Solid waste management-Contro)
measpres of urban zod industeial woste, Pollution case studies,

6. Fnvironmenta! l'olicies & Practices: Climats change, global warming, ozone layer
dev.letion, acid rain and impacts on human communitics and agriculure., Environmenlal laws.
Environmental Proleclion Acte Air [Prevention & Control of Paliwtion) Act, Waler
{Prevention.& Control of Pollution) Act, Wildlife Protection Act, Farest Conservation Adt,
International agreements-Montreal and Kyole profecols and Cﬁ@ﬂﬁniim 6! Bislogical
Diversity (CBD). _.

P

Basic Concepis of E_culug}'

Definition of ecology and its relation to hirmanity,

The ravizonmenl: Abiotic factors, biotic faclprs, edaphic factors R ;
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E *htong: i
. D ' .
0 .P " ecosystem with referehce (o pond, Grassland, Forest & River gonsysteo. Bermy -
W

0 ecosysten, Pyramids of n

detritys, umber, biomass and cnergy. Food chalne grazing and
 100d web and trophic levels, Biosphere: Hydrosphere, Litlosphere and Atmosphere.

Biogeoche mical cycles: Carbon and Nitrogen cycles,

Population: Definition and characteristics: density, natality, mortality, migration, emigration

and immigration, Browth ond growth-curves, Dispersion and aggregation. Negative and
Positive interactions including

commensalism, mutualism, predation, competition and
parasitism,

Practien)

Suggested books:

Odum, E.P: Fundamental of Ecology, Saunders Co. Publ. Indian Ed.
Chapman & Rejss: Ecology.

Smith, R.L: Ecology & Field Biology,
Singh & Kumar: Ecology and Environmental Science, Vishal Publ,

Odum, E.P: Fundamental of Ecalogy, Ssunders Co. Publ. Indian Ed.
6. Ecology and Enviranment by P.D, Sharma.

N

L=

Second Year .

Semester- I11

Mﬂ]ttl:hlr Biology, Toxicology & Histology .
(4+2 Credits) = 6 Credits

Molecular Biology

Nucleic acids (DNA & RNA): DNA chemisiry, nucleosides, nucleotides, polynucleotide !
chain, Watson and Crick DNA double helix model, identification of genetic material (DNA-

as genctic material). RNA-chemistry, genetic and non-genetic _RNAS. Clare leaf modc] of

RNA Elementary knowledge of genetic code. Expression of gene-protein synthesis,

Lac operon concept. Mechanism of DNA damage & repair

Toxicology W
Introduction and brief history of toxicology: General prim:ip!::s af, xil:'g.hﬂ_ Briel history,
Environmental toxicology (kinds and sources of 1oxic apents. imal toxine ofant toxing
pesticides, metals and food additives). / '
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Dose 1y ey Nk
L tevponse relnonsiip: Frequency amd cumulative responsed, Selermina.

[ Ea imi
LY L-.TI:I. iargm of safery, threshobd 1imis.

HIH il gy

' Lo : ; ah. striped and
Histology: Strucwre of epithelinn connective tisgue, cartilnge, boue. smocth.. S

Candine miseles, and nervous tissie as studid under light microseope :

Histologieal structure of gonads, liver, lung, panereas and kidney i mmmals.

H . 5| H l
Praclieal

Suggested books: . '

1. Molecular Cell Biology, Lodish et al., W.H, Freeman and Company, New anl‘.i
Lisa,

2. Molecular Biology of the Cell, Albests et al,, Garland Science, Taylor and Francis ] :
Group, New York, USA. |
De- Robertis- Cell and Molecular Biology. g |I

B A

Verma, P.S. and Agrawal, V.K. Molecular Biology
. Tenera- Microbiology nod [niroduction. ) _|
. Parija- Textbook of Micrabiology, i
Pelezor: Microbiology, Tata MeGraw Hill,

=) T L

. Davis; Microbiology Harper & Row, Publ. Ine. 1 | |

9, Texthook of Toxicelogy By Bakram Pani, . |

10,"Casaren & Doull's Esseatinls of Toxicology™, 2nd Ed. Edited by Curtis A, Kluassen ‘
& John B. Watkins [11, published by McGraw Hill-Lange :

11. “Hantbook of Toxicology”, M.). Derelanko & C.5.Auleta, 3rd Ed. CRC Press [

12.Principles of Biochemical Toxicology™ by J.A.Timbrell

Semester- 1V

Microbiology and Animal Bchm'_iuur (442 Credits) = 6 Credits

Microbiology

introduction to microbiology: kinds of microbes, Typical structure of a bacterium, Gram
positive and Gram negative bacierin and virus, With refereree 10 (COVID)

e

Microbes of medical importance: Bocteriophages, Mycobacterium, Rickelisia, Atlinomycetes
and Mycoplasma. '

A Lyief knowledge af AIDS. s W '

ot (¥ scanned with 05:‘5“:5@&:# s
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O e rgansy. Nuiriens eycle. Metal recovers, PRITT cnin netoviry,

FUSE by e
ko], A5 water Ircatment ang Bioremediation,

gy e . e L,
Bovee o Micrabiolyyy.  Fogq Production, dairy products, fermenied ool aleshniic |

Staps. Ricrobia] spoilage, food Preservation. A brief knowledpe of Antibiolics.
Alimg| Behavigy,

I
Patterys of behavipys: Stercolype innage behaviour: Kinases, Taxes and Reflexes, Concepls
OF (i) Fixeg Cton pallerns (if) Sj

B 0r key stimulus or releasers and (i) Tnnale releasing
Mechanism, Instinetive behaviour. Leamey behaviour: Hubitution, Conditioned reflexcs,

Selectivg eaming , Insight fearnig, lmprinting, Song learing in birds. Hormanal Ei‘-rlﬂlfrﬁ!"ﬂf
Behaviour thz

Cumnumfr:nriun: Chemieal, Visual, Auditory, Eleetric and factile, Dance langunge of h;m:_l"-'r
bees, Diolopical clocks. Bird migration with particular reference to the mechanisms: of : |

¥ H s . H A % |
favigation. Iniroduction 19 Socio-biology: Social Steucture in primates :

Praciien| {

: |
Sugaeste boolks: L H

. Meehanism of Animal Behavigys Peter Marlar &.1. Hamillon,
2. Animal Behavigur by David MeFarland.
Animal Beha viour John Alcock,

e d

Pelczar Microbiology

oo

Davies Micrabiolo EY 1

Minor/Elective Binl’nstrumeutntinn, Bio Informatics and
Biostatistics

s

(442 Credits)
Biolnstrumentation :

Principles and Techniques of Microscopy; Magnification and Resolution Parameters of Ligly, | !_:
Fluorescent Phase Contras! Scanning, Transmission Elegtron Microscopy, Tunneling
Microscopy and laverted Microscope, Micrometry, Colony Counting any Microtomy. L
Laboralory Safety Guidelines.

Centrifugalion - Basic Principles of  Sedimentatio n Types of Cunlﬁl’ug.,:s_
Ulracentrifugation, Differential and Rate Zonal Separations, Orpansl|ar Separation and Flow
Cytometry. ZE S

Principle & Applications of Ph Meter, Spectroscopy UV- Vis, Mase Spectrometry (Ms] 4 ad W ) F
X-Hay Crystallography. ' ;

: : e noer— by
.;.--'// \P% RannedwﬁhﬂKEMS:a : I i I
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' iy i L ‘I.|-1Lhn1q|.|.lq,i. E).ipl.'l thmm:lll.l[:raflh:-‘. Ijn”iti“" C|1r|jnu|[|y

SHRhY. Thin Layer Che

any, Lo
s Omatopraphy, Gas Chramatography, lua Exchange, Affinity '
SBraphy ang Introduetion 1o HPLC,

sttt s
ez R AT W S e

Chioima
E.: I'Ii'l,].rnn

E't-:-:lmplmrl.:sis:
I:‘tu-:l.mplmmi:-: a:

PCR & Then
Western Doy

Capillary, Agarose, §DS

& Native PAGE. Pulse Field, |mmuno-
W Paper Electry phoresis,

b Cyclers, Nuclgic Acid Hybridization: Soulhern & Northem Bloning, |
ne. Autoradiography, ELISA and RIA.

_ I
Big lul'urmulif.:s |

Intraduetion (g Computers,

Devices angd Storape
Types of Nelwarksy,

Computer Fundamentals (Hardware & Sofiware), Input, Output
Devices, Web Browsers, Search Engines, Flow Charts, Methods and

Intra and loterner, Introduction 1o MS-Office.

Introduction o Bioinformatics, Scope and Application of Bioinformatics, NCBI Data Mode!,
DNA and Protein Sequence Database, Morif Analysis, St

Viewers (Rasmol, Rastop, Cn3D, CSHF Chimera, Swiss PD
Subimission

ructural Database, Structural

B Viewer, Pymal), Sequence
'0 Database, Literature Database (Pubmed, Biomed Central, Medline),

Intermet

and Biologist. Online Study E cali, D. melansgaster, Human Genome, Mice Genome. DNA ':
Chips and their Replications.
Biostatistics

i
Intraduction 1o Biostatistics, Terminulng:,r and Symbols, Research and Types of Research, :
Applications of Statisties in Biological Research, Data, Callection and Representation of l
Dzta (Pie Chan, Bar Disgram, Histogram, Frequency Polygon and Gann Chart), Measurzs of : i

Central Tendency (Mean, Median, Mode), Varance, Coefficient of Variation, Standar|
Deviation, Stzndard Errar of Mean, Analysis of Variation (ANOVA), One Way ANOVA and I
Two Way ANOVA. Measures of Dispersion, Distribution Patiems (Binomial, Poisson &

Normal), Tests of Significance ('T" Test, 'F’ Test

i
& Chi-Square Test), Probabifity, |
Correlalion and Regression Analysis, Introduction to Statistical Software and Handling !

(SPSS And Excel Data Sheets), '| : i
|

|

Practical |

|

|

i

Suggested boolks:

wd

I Introduction to Biostatistics by Dr. Pranab Kr. Banarjee,
2. Divinstrumeniation by L. Veerakumari

3
q

. Bioinformatics: Sequence And thnme.'f_ﬂ..mly_si_'s by David W, Mount, v
. Basie Bieinformalice by 5. !gna';':_:imutlw Publizlied by Naross F”hliiﬁ],ﬁﬂ'ﬂ?}lﬁu'ﬂéﬁf &
Delhi.
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Third Year |

Semester-
Non-Chordate- (4%

(I

Credits) = 6 Credits

e Teaiiy and vutine Slamifiaatien t s ordess) of various Non-chordote Phyla and
MiEad npe snidy and tpsles 28 coversd undar respactive Phyla.
PRINeN Pomrmpise with pasiouta refarence 1o locometion, autrition. psmoregulation and

ermdeison

= Qe

s . " u 5
£ S -‘~':‘.:: reference tosTusnee. resmodection 2nd dey elopment. Canal system, and

A Sorelin gtk -afiesmoas ta gipecipre rcpmdutllﬂn and dt\i.‘hpmf»'n'-
Pobvmomsiiem in Coolamiammy A brief actoun: of Corals and Coral reels.

. marptology (ineleding sdapuations). life cycle. pathogenicity and

ielx Pamsitic adsprations in Helminthes.,

Eviemal feansres exeretony orcans and reproduction, Metamerism in
significanze. Trochophore lamva and its significance. Parasitic

—"ul_"‘""'t'\"\"-n' = _-t-—:-q-

von- Extamnzl feateres and reproduction. Peripams. Tis disinbution and
Zovlagnl iz

Wpltusaas 2. Byaa

iz~ Expernzl feanures, Organs of Pallial complex. Reproduction, A brief account
e omimninG=moeda

Echizodzrmem: Aeériar- Extemal feaneres. Waker vascular sysiem. Mode of feeding and
reprodusiion,

Chordate— (4+2 Credits) = 6 Credits

Saliznr feacvrss and outline classineation (up 1o onder) of various chordnie groups a8 covered
= dan Fv.‘i..--m 2 [IN00mIC ETOLRS.

Sperackordas: Saliept festurss of body  organisaion and  systemaolic  position of
Yalzepglarry and lniphiors as a wype and it allinities. Agnatha: External fentures of
Peorgroses,

Piszss: Scules and fins in fishes. Parental care in fishes. Fishes in relation 10 man,

Ameaiviz: Generl chzreciers and affinities of Gymaophiona , Parental care in Amphibia,
Repiilia A brief knowiedes of extinct repiiles. Paisonous and non- poisonous snakes. Poizan

appasaivs of snake. Snake venom and anti-venom. Adaplive rdiation in reprijes, Adupiations
of repiiles to dasen life.

Aves: Flightless birds znd ﬂwirdism‘buﬁuﬁ. Flight ud:pimims in birds,

Mammalin: Genera2l organisation, dlsmhmmn and u!Tmlllu o Frolotherin, I.-'ﬁnnmié- :
imporzace. Adaptive mdiztion with panicular reference to aquatic m1mm£|’k ; \‘;}/

b\?’ \B}}J/ e scannedwimﬂKE!ﬁSc,a@?r_____
: il B e
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Suguested books:

. Barnes: lnveriebrate Zoology (4" ed.), Holt- Sainders, 1950

:ll“-‘i'-;ﬂ:m. Roberts & Hickman: Integrated principles of Zoology (7") ed Timus- mirror, A
osby

Katpal R.1L: Modern Textboek OF Zoalogy : Invertebrates, Rastogi

Migam: Rislopy of Non-Chordates, Nagin Chand. |

Parker T & haswell WA: Textbook of zoutogy Vol 1 & 11, Memillan.

Hyman L: Invertcbrate Series, Academic Press

b

o v =

Semester- VI
Developmental Biology of Vertebrates (4+2 Credits) = 6 Credits

struciure, differentiation and
amete formation, Types of

Gametogenesis: Spermatogenesis and Oogenesis including
longevity of gametes. Chemical and metabolic events during g
eggs.

Fertilization: Significance of fertilization, approximation of gametes, Capacilation, Acroseme

reaction, formation of fertilization membrane, c2g activation, Blockage to polyspermy-

o5, chemical changes during cleavage,

Cleavage: Patterns, control of cleavage patier
Jete study in frog and chick.

wiipotency. Blastulation and Gastrulation: A comp
Faie maps, their formation and significance.
Foetal membranes: Their formation and functions in ghick.

Retrogressive metamorphosis; As exhibited by 2n ascidian.

Blastema and its significance, miechanisms as

Regenaration; Marphallaxis and Epimorphosis,
and Vertebrates (Limb regeneration in

exhibited by nvertebrates (Hydra and Planaria)
Amphibia).

Placentation in maminals.

Embryonic [nduction: Origin, structure and significance of primary organizer.

Praclical

Sugaested books:

t Biology Sinaucrs Ass. Publ, Massachusetts,

Wolpert: Analysis of Bivlogical development, Oxlond.
Kolthoff, Analysis of Biological development, MeGraw= Hill Science, Mew Delbi, Indin,

Balinsky; Introduction to Embryology Saunders co. Philadelphin and Londen.
pesill: Development Biology Tata MeGraw Hill. '

Gilbert: Developmen

gy B b el ==

General lindocrinology (4+2Credits) = 6 Credits m/ W
@V Q)‘}/J fo_ Smn'ngﬁ__with.pﬂﬁﬂ-ﬁcénpéf '.
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Fourth Year
Semesfer- VII

Fundamentals of Immunology (4+1Credits) =3 Credits

Unit -1
Ltroduetion and Niswries] Backeround: Cells and Qrgans of Tmmune System

> Definitian, Overview of Immune System- Anatomical, Physiological and inflammatory
Barriers. Major Cantribution of Following Scientists- Edward Jenner, Jaceb Heale, Louis
Pasteur, Joseph Lister, Robert Koch, Paul Ehrlich, Elie MeichnikofT, Emil Von Behning,
Jules Borde:, Karl Landsteiner, Jules Freund, Peter Gorer And George Snell, Tisclivs &
Kabat, Gerald Eldelman & Rodeny Porter, Cesar Milsiein & Georges Kohler, Peter

Doherty & Roll Zinkernagel
Hemmapoiesis — Formation of B-Lymphocytes and T-Lymphocytes and Iis Regulation.

Vv

Cells of The Immune System- NK Cells, B-Lymphocytes, T-Lymphocyies, Granulocytic
Cells, Dendritic Cells Primary Lympheid Organs and their Functional Role- Bone
marrow and Thymus. Secondary Lymploi! Organs and lis Functional Role- Lymph
Mucosal-Associated Lymphoid Tissue [MALT), Intraepithelial

e i S

Nopdes, Spleen,
Lymphocytes [IEL), Cutaneous-Associated Lymphoid Tissue [CALT]

Unit-11 ;

Antizen and lmmunogen, Strueture and Funelion of Inmunoglobuling, Structure and :
Function of MHC: - =i

Antigen- Definition and [is Properties.  Immunogen-Definition and lts- Properties,

Anligenecity Vs. Immunogenicity and Factors Affecting It, Haptens and Adjuvanis, Basic.

Structure of Inununeglobulin, Classes of Immunoglobulin and fis Hiulo‘.aitm 'a;"tufi\;ilie:s. N’

Major Histocompatibility Complex [MHC] - Straetiire. Types and Funr_-u kit of 24
%W b}l// (¥ Scanned -.ﬁm CIKEH 5{3nﬂer :
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Lapression. Production of Monoclans! Antibedis, Ity Bluchiem |Gz Hove =S

gL !:'“lh“':l'_f] and Application in Research and Healih.
Unit - 111

. 2 : i Anliven-
Primary And Secondary Line Of Defence [Innute And Acquired lmmunity ], Antig
Antibody Internctions:

Innate Immunity- Phogocytic Barriers. Antigen Presenting Cells. Antigen P rocessing 3nd
Presentation. Acquired Immunity- B-Cell Mediated Immunity, T-Cell Mediated Immunity lts

Meehanism and Regulation. Immune Memory of B-Lymphocytes.

Structure of Antibody, Treatment of Antibody with Pepsin, Papain, B-Mercaptoc thanol 2nd
DMSO0. Interaciior of Anligen-Antibody- Antibody Affinity, Antibody Avidity, Cross

Reactivity, Precipitation Reactions and Agglutination Reactions.
Unit - 1V
Immune Effector Mechanism, Allergy And Hypersensitivily:

Cytokines- Properties and Iis Receptors. Cylokine Secrction by Thil, Th2 And Thl7 Subsets

And hs Function, The Complement Sysiem: Its Components, Functions, Activation and
Regulation. Complement Deficiencies.

Allergy and Hypersensitivity: Gell and Coombs Classilication, 1gE Mediated [Type 1]

Antibody-Mediated Cytotoxicity [Type 1], Immune Complex-Mediated [Type 111] and T
Mediated [Tvpe 1V] Hypersensitivity.

Paper IT Applied Immunology (4+1Credits) = 5 Credits

Unit-1 i
%
[mmune Response to Infectious Diseases: \r/
Mechanism ol Immune Response During: Viral Infections [Influenza, HIV], Bau:u;ml :

Infections  [Corynebacteria and Mycabacterium)  Protozomn Infection [ansmaduun

Irypanosvma and Leishmania], Melminthes Infections [Ascaris and Sehistos ua]

@N / Q}p ® SHMFI oxegslulnffer _JJ
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Disease of Immune System And Vaccines:

Mechanism of Apoimmune Ditersss. Systemalic Lupus  Ervthramaious (SLE;
Myasihenia Gravie, Rheumaloid Anheiis, Culiac Disease. Cancef of Dlooid Cells-
Lymphioma and Leubenwa flodglin amd Nen- lodghin). Vaceines: - Historica
Backgn nd. Rowtine Vaccines DNA Vacelnes, Snake-Antidotes. Production of

woneclanal Antibosdics and Hedlechanisn.

Unit- 1

lupmunutechnolosy;

Separation of Inmune Cells by Flow evtometry [FACS): lis Principle and Application.
Principle and Application of Immunoprecipitation. Fuactioning and Application af
Microscopes: Immunofluorescence and Confocal. Principle and Application of in-Sitt
Hybridization Technology-FISH [Fluorescence Jn-Situ Hybridization] and GISH [Genome
in-Situ Wybridization], Principle. Methodology and Application of Following Techniques-
ELISA [Enzyme Linked Immunosorbent Assay], RIA [Radio Immuno Assay], Western
Blotting. Allergy Evaluation: Principle and Methodology of Skin Prick Test for Allerey.

Unit - IV

Transplantation Immunology:

Transplaniation- History, Graft Vs, Host Rejection Studies for Specific Transplantation LE
Skin Grafl, Kidney, Liver and Heart With Reference 10 Hyperacute, Acute and Chronie
Rejection and [ts Mechanism. Immunosuppression- Definition, Drugs Used for
Immunosuppression and Iis Mechanism of Action. Xenotransplantation- Definition and
lts Application. HLA Phenotyping, Lymphoproliferation Assay, Its Working Principle “;m
Applications. Blood Groups- MN, ABO Blood Group and Blood Transfusion.

Paper [T Animal Ecology (4+1Credits) = 5 Credits

Unit-1

> Erology: s Relevance to Human Welfore: Subdivisions and Seope. 'fhr

Environmem: Physical Environment; Biotic Environmen;

Character Dig lag ||
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Inlractions. ; 8 vl
# Habitat and Niche: Concept of Habitat and Niche; Miche Widih 'm.! [h'artap-'..\" |
Fundamental and Realized Nighe; Resource Pumunnmg, s
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PV Sttt il Bl Frest sund ket Pt amd - Alwtic
Lengsonents, Primary and Secondary Productivity, Movement ol Boenty aimd
Matetial, Bavegy Eificieney Thermat StraGiivation and Circulation and Like's
0 Nelopy
Veet-11

*  Limiting Factore Laws of Limiting Factors, fmpict of Temperature, Moistere and pit
on Organisine. Stewcture wad Function of Some Indian Ecosystems: Teeresizial
(Forest, Giassland) and Aquatic (Fresh Water, Marine and Bustarine).

* Popalation Beology: Characteristics of a Population: Population Growtl Curves,
Popalation Regutation; Life History SII':II!.'I;'.I;H (r Antd & Selection); Concept of Meta-
Popitation = Demes and Dispasal, Interdemic Extinetions, Age Structared, Altryism
Hamilon's Rale),

P Conmumity Beology: Conmunity Atiributes Nanely Dominanee, Various Types of

Diversity ladices (Lincoln Peterson ladés, Simpson Index, Shannen Weiner Indes,

Berger Parker ladex and Brillowin ladex), Similarity CoclMicient and Niche Coneept,

Community Nomsenclature, Lotka-Voltera Model of Species Competition,

Unit-111

> Stressed Water Ecosystems: Point and Non-Point Sources of Pollution, Assessment of
Freghwater Pallution Using Various Parameters. Water Quality Moniloring Using
Abiotiz Foctors (E.G. Ph, Oxypen, Mitrate, Ammonia, Phosphate, BOD), Bio-
Menitoring (Phyteplankion, Zeoplankion and Zoo Benthes), Environmental Impact
Assessment (EIA»Impact OF Environmental Stress on Biotic And Abiotic Factors:

Ewtrophication: lts Causes, Assessment, Consequences and Control. Indicators of .

L

Pollution and Eutrophication.
¥ Species Interactions: Types of Interactions, Interspecific: Compatition, Herbivory, !

Camivary, Pollination and Symbiosis.

Unit-1¥

» Ecological Succession: Types; Mechanisms; Changes Involved 1 Suecession:
Concept O Cliinax, i
» Biogeography: Major Temestrinl Biomes; Theory of Istind Biogeagraphy; Bio- RN
Geographical Zones of India. : w
)
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g foy L CiHediveraits
ersity: Statis, Moaioring an Documentation, Major Deivats OF Wiodiverat

Chonpe: Biladiversits Management Approdches.  Global - Conventions
Eavironmental Pallanion ¢ Ryoto Protoeol, Moseal Frotoeol, arth Surmbe 2003 sl
Copentagen Acevi)

Conservation  Hinlogy, Peinciples o Comrvation,  Major - Approachies 1
hianagemen, lidine Case Studies on Conservation INannpement Stratepy ('roject

Tiger, Biosphwre Reserves and Lakes).

Paper 1V Medieal Laboratory Techniques

(1 Credits) =5 Credits
Unit 1
Basie Lahoratory Meineiples - Cude of Conduet of Medical Laborptory Personnel.

Organization and Functioning of Cliical Labecatory, Safety Measires - Safely
Exudpment's, $a fery Symbaols,
Havands in (e Laboratory (Clemical Hazands, Clinleal Hazards, Electrienl Hazads,
Biological Hazards, Waste Dispozal,

Unit 11 :

Introduction of Common Laboratery Equipment's: Hot Air Oven, Incubator, Awachive,
Water Bath ang Centrifuges
Microscope - Fundamentals of Micrascopy, Resoliion an Magnification, Light
Microscopy, Electron Microscopy, PCR Muchine (Thermal Cyeler), Electrophoresis
Unitand UY Trans Hiuminator Ere.

Unit 111

Specimen  Collection, Processing and Analytical - Techniques Collection  ang
Preservation of Blood, Urine, Stool, Sputum, Pus, Body Fluids and Swib,
Preparation of Blood Smears. Sources of Biological Variations

and Pre-Analytjen|
Variables. I

Unit 1y

. .
Preparation of Reagents; Buffers and pH, Normal, Percen and Molar Solution, Noemal f
Seline -Methods of Measuring Liquids, =il s

Clinical Laboratory Records - Modem Laboratory Sep Up - l',]ualit}; Contrgl; Atcurse o ..‘ o
Precision, and Reference Values. ' % -

Disposat of Biomedical Wasie | : .-- : | :
Liboratory Safery Protocols and Guidelines i V’/ et
o W 0 s W
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semester- Vil

Paper [ Genernl Tehthyology (4+1Credits) = 5 Credits

Unltl
 Clissification af Fishes, Systematic Position, Vabit and Habitat, Morphology.
Disteibation, Signilicance and Allinities of | lolocephali and Dipaol.

7 Fins, Their Origin and Evolution; Locomotion in Fishes.

» Mistomorphology and Glementary Physiology (A) Digestive System (Wilh [articulnr
Reference 1o Food And Feeding Habils of Freshwater Fishes) (B) Exeretory System
(Wil Particular Reference to Acid Base Balance and Osmorcgulation.) (C) Accussory
Respiratory Organs in Fishes,

Unit 11

General Survey of the Marine, Estuarine and Infand Capture Fisheries of India willy
Particular Reference to Fishery Resources of Uttaranchal. Methods of Fishing: Fishing
Gears and Crafis. Cold Water Fishery Sewage-Fed Fishery and Shell ~Fish Fishery.
Nutrition and Growth Ineluding Age and Growth Relationship, Chemical Compesition
of Fieh Flesh, Length ~Weight Relationship, Natural Food and Artificial Feed and Their
Role in Fish Cultare. Plankton and Benthos in Relation ta Figh Production

Unit 1H

s

W

> Elzctric Osgans in Fishes.

W

Briel Knowledge of Sexual Dimorphism, Courtship And Parental Care, Migratory
Instinets, Hill Stream Adaptations

> Reproduction in a Major Carps- Structure OF Gonnd, Spawning, Early Development And
Melamorphosis. Microscopic Structure And Hormonal Functions OF The Following
Endocrine Glands: Pitvitary, Thyroid, Pancreas, Adrenal, Corpusclss Of Stannins,

=t

Ultimobranchial Glands, Caudal Neurosecretory System And Sex Hormones Curﬁ:'n“t# S
Trends In Induced Breeding In Fishes. : V |

@"3/ (% Sscanned with Gﬁ__lﬁﬂs:ari'ne‘r _
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» Mitiel Kuowdedge of Sense Ongans: Organs of Swedl. syes. Hlearing. AW bt ol

Lurcnzeni. Dip. Lupsaescense, Sound Produstion and Lateral Line Systei.

Venomous Fishes. {18l

[y -~ . yeromanes
# Paremal Care i Fishes. Venomous asnd Soa-t )iy

Coloration in Fishes.

Paper HApplied lehthyology {-l-i-lCri:dils} =3 Credits
Unit 1

> lmpenant Cultivable Fishes

Imponant Cultivable Shellfishes

Biotogy of Cultivated Fish and Shellfish
Unit 1l

\l

L1

> Eeolopy and Productivity of Fish Ponds. Poliution in Refation 10 Fisheries.

> Carp Culture: Mena Culture, Poly Culture and Co

Culture. Managemeni Practices: Weed, Insect and Carnivorous Fighes.

mposite Fish Culture. Live Fish

Uit 111

* Maturation and Fecundity, Spawning and Sed Collection, Induced Breeding, Hatching

Techniques and Hatcherizs, Nursery Managsment, Packing and Transport of Fish.
Uit IV

# Integrated Aquaculiure: Fish-Cum Poultry, Fish-Cum Duckery, Fish-Cum Piggery,
Paddy-Cum Fish Culture And Dairy-Cum Fish Culture. Induced Spawning and
Bybridization. Factors Responsive for Induced Breeding, Hypophysation . Use of
Different Synthetic and Natueal Hormones,

» Larvivorus Fishes and Public Health, Fish Diseases and Their Management. Exolic
Fishee and Their Merits and Demerits, Cryopreservation of Gameles and Embryos.

Omamental Fish Culture.
Paper 11T Basic Limnology (4+1Credits) =3 Credits
Unitd
s Inwroduction 2nd Devetopment of Limnelogy in Imlia |
+  Infand, Waters Distribution of Inland Waters: Ponds, Lakes, Streains, River :
fI

Unitl i

5 Lates: Thermal Classification of Lakes, Famous Lakes of India and Warld, Nawre of In!ﬁnltl :

Water Environment.
¥ Physical Characteristies: Pressure, Compressibility, Densily Mobility, Em:"'“"‘i;ﬁu;rcmg,ﬁ:;, =12
of Water Thermal Stratification Light, Color and Tuebidity W il w o

A e N
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Unit 11

Chemical Charcerisies Dissolved Gages - Quypen, Carbon Ploxue and Other Dissolvesd i
Gases Dissolved Selids and Dissolved Orpanie Matter Influence of Physient amd Cliemical
Coaditioas oa Livig Osganiznis in Inland Water Bouies

Planktevie Qrzamsms: Classifieations of Orgoaisms in Waer Distribution of [Hlaitklion f'uml
Fur Plankton Orgonsiis

Unit 1V

Bislogical Produstivity, Circutation of Food Material, Classification of Lakes Based or

Productivity, Laws of Minimum, Biotic Potential and Environmental Rusislance, Quantitalive
Relations in o Standiny Crop

i e — et

i —

Water Pollution, Eutrophication, Algal Bloems, Water Borne Diseases and Drinking Water i
Paramcters

» Bioremedistion of Polluted Water Bodies. :I l
Paper IV Animal Ecology (4+1Credits) = 5 Credits : :
Unit-1

¥ Ecology: [ts Relevance to Humaa Welfare, Subdivisions and Scope. The Environment; !
Physical Environment; Biotic Environment; Biotic and Abiotic |nteractions.

7 Habitat and Miche: Concept of Habitat and Niche; Niche Width and Overlap; Fundamental
and Realized Niche; Resource Partitioning: Characler Displacement.

» Ecosystem's Structure and Function: Forest and Lake's Biotic and Abiotic Components,
Primary and Secondary Productivity, Movement of Energty and Muterials, Energy Elficiency
T'hermal Stratification Circulation and Lake's Typuology.

Unit-11

> Limiting Factors: Laws of Limiting Factors, Impact of Temperature, Moisture and pH o \

Organisms, Structure and Function of Some Indina Ecosystems: Terrestrial {I‘umﬂ ;
Grassland) and Aquatic (Fresh Water, Marine, Gustatine), = rLst

> Topulation Ecology: Characteristics of a Popultion; Population Growth Curves; Giiihiio Nk
Regulation; Life History Strategics (r and k Selection); Concept of M en-Population - = Ditiies 2

and Dispersal, Interdemic Extinctions, Age Structured, Allruism (Humilion's RHIL} .

‘/\E 5&” @ 3 Scanned wll;'hﬂl(EN Scanner i
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pe

Community Eeolopy: Cortis=ite

Indices [Lincoln [’c'-.r e '_.-..':«. 2o an bnden, Shanpon Welpes Indes, Brillauin fpdex an
Herger Marker ndesi - Saritans

oDy ientand Miche Conceie C‘mrlinunﬂ) riomenclaie iy

Linit=011

hyeesed 1 'n.r:'“'-..Jt!ﬂ"l

S=ccies interactians: Types of Interactions, Imerspecific Competition, Herbivory, Carnivory.
Fallination and Symbiagsis.

Unit-1V

> Feclogical Succession: Types;, Mechanisms; Changes Javolved in Succession; CDHD-‘N;UI—
Climax.

» Diogeozraphy: Major Terrestrial Biomes, Theory of Ieland Bingeouraphy; Bio-Geographical
Zones of India.

¥ Appliad Ecology: Environmental Pollution; Global Environmental Change; Biodiversity:

Sialus, Monitoring and Decumentation; Major Drivers of Diodiversity Change, Biodiversily

Manasemen! Approaches. Global Conventions on Environmental Pollution {I{}rmﬁ Protocol
Mantrez! Pratocol, Earth Summit 2002 and Copenhagen Accord).

= Conservatiun Biology: Principles of Conservalion, Major Approaches to Management, Indian

Case Studies on Conservation Management Strategy (Project ngu Blnsp’:mm ilt&"ms e

Likes).
Practical
Suggested IJ.ﬂnI{s: AT _ L

. Srivastava CBL: Fish Biology, Narendm Puhhsh:ng lluuse _,--‘:'-'---” 24
: Smgh HR Advance in Fish Bmiuu}r, Hmdushn Puhhshmg Cﬂrp

v’/ “U}\

b
2

et Hamely Domanes, Vo s T}T"‘*' of Diversily

S Besied Wares Deorvitems Hednt and Non-laind Syuices of Pollution, ASILME nt of
Fregftaater Faouto- Usigy Vaoricas Parmeters. Watet Quality Monitoring [FeinE Abiobc
Facters (E. : pH. Oxvaen, Mitrale, Amimonit Phosphate, BOD). ‘3"‘"““""?""5
(Preplanets LGG"'[‘I"LL'I:H‘ and Zoo Heathos), Enviranmental Tnipact Assessment (EIAK
impact of E'hlran"ln:n"‘l Siress on Biotic and Abintic Faciors.

”

Euirephizatian: Iis Couses, Assessment, Consequences and Control, Indicators of Pollubwn
= I

s T i

2 Ll R

. e
dim =
e ——
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A Munili & Bunsd Fri sl Tigshoaer Thology. sarendia,
Pubstisning ez
o Kyle: The bintogs of Fiehes,

o S g IRCE T o a '
3 Khtwng & Singh Fish and Fisheries,

Minor Llective
Chronebiolagy (4+1Credits) =35 Credits
Tt 1o sarenabiology. Evolution of biological liming system, Clocks, genes and

<okt on; Atepiive functional significance af biological clocks.

Stesying bivlogical clocks; Biological Rhythms - Ultradion, Tidal/Lunar, Circadian and

Circannual thythms; Temperature effects and compensation; Perceplion of natwral zeitgeber

signals; Geophysical environmenl - Seasons; proximate and ulliimate felwrs.

¥ Enzaininent, masking and zeitgeber cycles: paramelric and non-parametric entrainment;

Entrainment models; Phase shift, Phase response curves (PRC) and phase transition curves

(PTCY; Organization of ciredian system in multicellilar animals; Concept of central and
peripheral Clack systen in multicellular animals; SCN suprachiasmatic nucleus as the main g

veriebrate clock, concept of eare and shell,

Diversity and complexity of the clock system, Melatenio: input and ouiput signal of the clock
system.  Pholoreception  and  photo-transdustion.  Human  Health  and diseases-
chrenopharmacology, chronomedicine, chronatherapy.

or

Applied Zoology (4+1Credits) = 5 Credits

Parasitic protozoa and Helmeinthes: Ancylostoma, Schistusoma, Asearis, Fﬁur;ﬂ
(including paricdicity). L
Detailed information en: &

(2) Aquaculiure

(b) Sericulture : A S

() Apiculture

{d) Lac culture

Section - B

. i
. h
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il = l‘g‘; (R
e Y L v

Bionomies - ) ok
monues ang funtol measuses ul the comman pests of Tty (Fopdio cemnolig and

|’J R i . Fbjgr i "
Winadraspidyony Pertiecies us ), Vepelables (Theps tabace il Adulucophor frvicoliin)

sored praing (Ceallosobrncliys chiunensis and Trogoderi wranerttind) Palyghagous sty
(Locust and Termites),
Vg gy X = Y - YIS L v "
Biveyes,

Eeonomic iiportanee of birds and it als,

Coammuan Pest ol Uitaradihaned,

or
General Biotechnology (441 Credits) = 5 Credits

Origin and  definition, scope and importance of Biotechnology., Recombinant DNA

technology and Genetic engineering. Restriction enzymes and cloning techniques used in

recombinant DNA technology, DNA fingerprinting, Biochips,

Biotechnological innovations in the area of medical, agricultural industrial & !nryi":ic \}/

sciences, 8 3 S
/U?‘// (¥ Scanned with OKEN Scanner
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; Fifth Year

B antester- |N

Siner ISyvstematics And Applied Entomology (1€ vedits) = § Credits
Ly
o Ancestry and Evalwtion of liseoss
# Clasitieation of Inseety
£ Tuineiples of Consteuetion e Use of Dichotomous Keys in Insect [dentification
Metheds of Colieetion, Preservation and Culture of Insects
= Pacental Care in Inseels

tinin il

u

Briel Yoowledee o Habit, Habltts and General Characters of the Follawing Onders Wit
Speand Reterence @ the Families Mentioned: Thysanhin (Muchilidae, Lepisantiiac),
Coliemboly, Odonaw, Urhoptess (Aerididue, Tetigonidng, Gryllidae). PMise Theory @
Loctists,  Phitiiopters  (Anvpiar,  Mallophuga),  Tsoptera, Thysanupters,  Heteroplerd
(Penistomidie, Helastomalidie). Homeptern (Aphidae, Coccidac), Coleoptera (Coccinellidue,
Curcubionidae),  Lepiduplers (Noctuidas, Nymphalidae), Hymenaptera (Ichnenmonidag,

Formicidae); Diptera { Muscidne, Syrphidae)

Unit 111

s i ples amd Prictices ol Past © ‘oalro

© pew Control Procedures. Hacal  Conteol, Apalied Cantrel (Cultural, Hlulﬂﬂluﬁ] el
Epjeedvidag) i

L bt f Actian ol lnsecticidzs, Faetors Affeeting Toxicity of Insecticides

o lopeinedicidsl dethods Aptifeetonss, Atirctaats aod Repellents, Feeding Deleerems,
e posterilints, Pleromames el Insed Growth Repaiaton (1GRs)

tegrated Pest Manngemesi, (1M

W

Y

bizeeticite Agplication Equipmeis Sprawers, Dusters, Grnale Applicators

Friesiatienrs, Halit and e, ife-Cythe, Nature of Darge and Contiol of Pesty oft Stered

Ceuit \Sibehilns T fehotivm Castanens, Callisobrichus Chingnsiv); -Swamicane
it Perpusitla,  Ciin Gifmenteliigy adhly(Leptucoris (!E_Ii.!';].._ Hicraglyshng

st andiordrentens). Cotton (Ehstlerens Ruenpti,  Mectimaphoric - Gossppiella); --ﬂgp._-qig,-_ _
Histiceayonpe - Amtigeey, Loy psilon) "I-’l,gt'tL'll.'IlLﬁ‘rﬁmF}“;fmrnfpﬂ (= h-ffﬂﬂi"a‘,.!lih'lﬂiﬁ )

Foveseolliy, Pieris Ifre?u'f‘f‘”} FruitsiHactrocera (= Dacus) {m:rrhnm Panilia _r;,.,.,,h],r,mm} BN

Furesis {Defolimor: Tasar Snkwurm Antheraed o) .lm Snp,b"um Ql’ K.humer Dr Lmn ]1{}1""
P s e

S : ,;-wé
(¥ Scanned with OKEN Scanner




g T . ] s .
st Mot ealy Mover, ddemedioey Halosvricval And Paly prsuns rasls HLOGUES

Caliiadneg '

tinli 1V

Lo Inddstrys Straing of Loc Insees, Lac © "wiliivalion, Compasition and Uses of L€

Apicultare: Eands of Huney lhees anil D Hlives, Stricture of Typicai B Hi
ee Kueping Methots, Fronomic lmposance and
Fetrrod Jucobsoui and

ve Orpanization of

Himey Hees, Th Langrige of Hoody [LE
Ureaues of [loney Dees. B waeites of Honey Lev {Varroa Deylrucion
{ictiveit dallemeilo),

Serieulturet Mutberry dod Non-Nulberry Sericuliure, Composition Pro¢
Lodsstey' i Dnedin, Digennes ol Silkwarm {White Muscalline and Pebrine Disease).

Life-Cyele wml Control of lnsects of Medigal Imporlance of Man and Aninals: House Flies,
Ansuniloes, Mhelhotamus (Sandy) umd Tobanus (Horse Fly)

Paper 11 Biplogy of Iusects (Mor Tholugy, Physiology & Development)
) sects (Morphology (4+1Credits) =5 Credits

cssing of Silk and Silk

Unit 1

¥ Imepument: Siucture, Funelions and Modifications of lasect Culicle, Moulting and

Seler ntisatiie
- Snuclure of an laseer Hend, Thosax and Abdomen: Appendages of Head (Mouthparls and
Antannae) and Thorox (Legs and Wings)
v Syuciore of a Wing of an Inseet, Typet of Wings, Hyputhetical Wing Venation, Wing-Coupling
Mectianisms mmd Flight Mechanism
- sructire and Modifications of Male and Female Genitalia in Insecls
Unli Nl

» Sucire und Madifiaions ef Alimentary CanilFood and Feeding Mechanism of n.
Generaliced lasest With Special Weference to Physiology of Digestion in DilTerent insecls
o Cuctupe wied Functions of $iooud andt Mude ol Circulation in Insects
o Vel Grgeests of Exarction vl fiveets Found In Differcat Habitats, Physivlogy of Exceetivn
Wil Special Reference ta Orroregulation in Ingects
Ukt 111

N

Stencture and Funclioning of Various Types of Respiratory Organs, Modes of Respirution
Physiology of Respiration in Terrestrial, Aquatic and Endoparasitio lnsects ;

: —-ﬁféi.ﬁ" ‘,.

- L r ‘ :

> Cenerlized Plan of Nervous Systen in Insects ane s Modifieations o

+ Newoendocrine System in losects and The Role OF Hmmuliag‘ill Vagious _hj;{:‘wgi’ ey
Aayivitins, Metamurploas, s Erevelapment ol lnsecis !J'/ i q .

“7 i J)-b/ (o SqannadwlthoﬁEHStqmer g
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[l T 5 ; < 4
ebre aml Vunetions of Differen Types of Visunl snd Sound Preudiiciog e i Insects

Unit 1V

prors in Ingects

Structire, Fuction und Mysiology of Mechanioeceptors and Chemeo i
it I'roduction i

#  Dicluminescence: 1 ight Prodvcmg Organs, Muchanse and Significoes ol Li

et

# Surestire of Meramone Producing Glands, Dilferst Types of Meromunes antd their Cheraical
Miime

» Siructure and Madification of Male and Female Reproductive Systcins in [nsecls

> Development: Structore of Ege, Maturation, Cleavage, Blastokiiesis, Formation of Germ
Layers and Segmentotion: Dilferent Types of Larvie and Tupae, Polyembnyory il

Parihengeenesis in lnsects

PAPER IIT Economic Zoology and Vermicology ‘
(4+1Credits) = 5 Credils

Unil ]

> Tie General Study of Parasiten In Terms of Morphology: Mode of Transmission, Sympioms.

Prevention 2adl Comrol
¥ Types of Parasites Unicellular Parasite. Protozoans (Eniumee
Spp..) Trypanasoma Spp. Leishmenia Spp. Bie) Gioedia and Vector Biology.

ba Histolytics, Mozmoditm

> Sy Mubticelllar  Parasites, Platyiciminihes  (Tape  Worns and Liver Flukes)

Aschelminthes (Ascoris) Nematoda- Sea Eligans.
' Unit 11

pests and Parasites, Agiewlure, Sericulture, Lac Culture, Pisciculture, Dairy and Farming's

"‘r

I'rotlucts,
Pesticides (Organchlorines, Arganophosphates, Carbinates, Pyrethroils, Triazmes, Bardeux

Wigurer, Mode of Action of povticides, Advaniages and Disadvantiges of Pestieldes Haeards

ut Pustivides,
3 Miological Methods of Pest Contral.
Unit 111

o parilweony Diversity: Classification  Enrthwatm Types: White Worm  Behavior of
Fariliworns As Indicamors of Sutl Fertility, Lahivorms As Diorenciors: Barthwitus sl
Pl Geaivly, Diganic Matier-Dhymaniics and Hugieot Cycling, Ferding Habit and Fucd.-' i e o
Venmicamposting Advantages of Vermicompusting, Vermicomposting in Daily Life, - V
vermicalture. V5. Vermicomposting,  Chemical  Compestion ol 'fl!'{.iiml'mﬂ’-‘

Lt

2 A i — et '-.'..—.,.'......._..':.' sk —
il e e i e

R
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PRI IR =y T -
Al Hm'eﬁmiééﬁégﬁm iy g
[ T i T

Syiemleempoating i Home and Agricatind i'nnui"['hu (i ey of Vi Jhiradtiin el :

(L] i :
LR CECTTHIER | BRI

Uit v

-

dystalnabitiy pnelehinnt of Vermisutapost

Farihsedrin ulu'III""-'J”"’I“”H"-|'.“"H|I'ﬂ'l1ull'|1n1u il I
[l in

wnl Earthworigs for Sustalaable Prinduction, Barlisvariis 1] l!-IanE.nnu-.dinliuu,
il

fvaluition grady ol
in AgroForestes
wie Facming

Adteriative Bedielne, Eortnsorm Meal Produetion Transpen ¢
Y Cipaic Toendvg Vea-riendly  Faming Lyaliin Tuehnuloged.
'I'.l.'.:i.l-y'u.'lll Chanatradnts (G Taris and! |‘:‘|I1II|'I|I!:,L ﬁ-l-'i”Wlﬂ“h: Techiologies

Fasturil«Rlnngiement, Mt Farests, {.ll:-llﬂ.:iﬂﬂﬂ. Frners Fn'n:cpﬂun i Crp

ariil uny Cage Sludyl

Paper 1V Wildlife Conservation (41 Credits) = 5 Credits

| Wil !

s Judinn Wildlife: Introdustion, Diswibutlon of wildlife in Eeolopical aubdivision of fodin,

g

|
IUCH Categorics LI |
© pratected Arca Networks Natianl Parks, Wildlife Snnclunrics, Riosphere Reserves and Zoos ] 1
i, Gieae Peol, Hzbil, Flabitat and Treeding Biology of Few Mammals (i, Flephant j !,
|
annel Viger), ; |
| |

i

Unit i1

s easony P Wildiife Depletion: Tibitat Fragmentation, Mabital Destruetion, Commereial

wildlife Exploitation, Oyerpenzing B,

 Widife Conservaion (Folci and Programmes), Spesinl Projecis for Endangered Speches
(Projoct Tiger, Cir Lion Sanctusty T oject and Crocodilo Breeding Projuct).

Unit 11

s Prinviple and Practice of Wildlife Manngement; Management ol Specinl i']ﬂ[‘.l.il.[‘l..lx;-.'- it'l.'ﬁ'lrimi:..
-r - : i ' o Py el S b R e
Zones, Gragslasds Introduction 10 Conservation Biology, Conservation Vilpes mn d ﬁhh;.h ,ﬁl' |
Conservalion ul Halural Restureos. ; S e RS

O T LT .

rical S it A AR AU . X
i vk o L S o i e 2

e TITHEEN T AR L SRS TR E'r-”-'n'—'}--'...-_;. i :
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Loy i =R 1 :
BN g vty e fnd Proceed, Coiepis ol Hicilisurifty, Lasvdi !

l . il ikt 4 : i " i N v
RS vt Diversity, Dl Specifie [eensily,

Specien Itielmess, i !
Tl g ' . :
il Py, l-.tn:.:;sh.‘ll'l sl e |"W1:r311;f

L]
L
|
Unit 1V i
i il
bzl
. E {
el
+ International Comventions vn Conseevatinn (Ex-Situ snd In-Sitn Consorvation, LONTEEE l
! " " HI,':'!L' Iﬂ
Breedng (G Valture, Pygmy Hog, Gharial, e, Institutions At thelf .
] . ot Gapvey of i :
Conservation (Zoes, Nuwral Histary Museunss and Callections, Zunlagienl SHIvES L
anh Ws Regivnnl Cenligs, \
W {1 v UITH i L] E
b Matienal and Toemational Zoolugical fstides, Soeieties and Academic hodies :
sl ey il
i - el Aveunt of Wildlif Acts and Theie Anvendaients i India g World, Conventivt
| ;

iternational Trade in Fadangeeed Species of Wild Faur and Flora (CITES).

Semesier- X

i
it i

|
aper 1 Animal Biotechnology (Animal Cell Culture)

{
(4+1Credits) =5 Credits
Unit

o animal Cell Cultre: Equipment and Materials for Anitmal Gell Culture Technology. Desigl
aund Layont of Cutture Room, Slerilization nnd Aseplic Technigues.

b Cuhre Mudipn, Navral Bledfu, "i_-,n:hﬂu.. Medin, Seen Introduction to Balanced Saly
Solutivns sl Singple Growlh NMedipm, Belel Discussion on the Chemical, Physical and

et Constituents of Cullure Modmm. Role of Carbon Dioxide, 2 i
& epun and Suppleneas in Animal Cell Cullure.

fletabulic Funetiong ol [hife

o faraterdstics of Cells in Qultsre; Contact Inbibition, Anchurage Depentlence anad Cell«Cell
o entio.

Uit 1

s ndechariical and Enzsmatie Disapgprepation of Tissue o Setting wp of Primary Cuitures,

Camilhigs o Epgs, Preparation ef Clicl: Fibioblnst, Ciilture. of Lymphoeytes For Cliroitiosanil.

Stulics, Toliel and Suspension Culture Techniijues. Lnn,l.-ﬁudu l"ra{tur:lmn o CLH'& Usmu
fareaciirs, Micre- Carries sl Peefusion Techmgnes,

Ndunturarant al Wbilily and t:r[nluuuhf E'Ir::ﬂtr['h' I:I L‘1}.1r'1|:1ur['ﬁ'|lmll uf 1.'!1’: Cullu S et
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LTI T

rElralition Techiology for e Growtlh of Anioal Cells uml their Froducts (R,
Vol Filser Reactors, Air-Lill Feimientors, Chemostats sl Microwricrs). Bstablisieed Cel
b Calturer: Definition of Cell Lines, Maintenance and Management; Cell Adaptafion

Stem Cell Cubies, Ebryonie Sivm Cells and thei Applications. Somatic Cell Genetics,

Urgan and Histotypie Cubiunes.
Cell Cloning, Cell Synchronization and Cell Manipulation. Various Methods of S¢
Cell Vypes, Advaniages anil Limitations; Flow Cytometry. Production ool el

parntive of

Munvcluinl Amtibodizs and their Application.
Upit 1V

Commereial Applieations of Animal Cell Culture: Cell Cliure Based Vaccines, Tissue Culture

feviteo Testing of Drugs and Dingnostic Tesis.
Pharmaceutical Proteins).

A 0 Sereening System; C:rtulcmmly. Mass

Praduetion of Biologically mportant Compounds (E.G. Vaceiaes and

Preduction of Hecombinant Hemoglobin, Dlood Substitisels, Astifieial Blood. Harvesting of
onal Cultures and Tissue Eagineerinl

Prodimts, Pugification and Assays. Three Dimensi

[Astilietnl Skein und Artilicial Cortilng].

>aper 11 Animal Biotechnology(Transgenics, Cloning And IPR)
(4+1Credits) = 5 Credils
Unit §

o Gene Trangler Technology in Animals: Viral And Non-Viral Methods, Sperm Mediated Gene

Teansfer, Transfection of Animal Cell Lines and their Immortalization, Gene Knock Out

Aniinal Models, Current Status of Production of Transgenic Animals.
Animal Cloning: Techniques, Relevance, Case Stdies and Ethical Tssues.

[
-~

Unii 11

la Vit Featilization (IVE) and Embryo ‘I'ransfer (ET) Techaology in Humans; Superovulntion,
IVF And Embeyo Culture in Farnt Animnls (E.G. Cow); Embryo Transfer

Rcromigipulation,
I Cattle, Gene Transfer or Transfection (Using Eggs And Cultured Stem Cells): Targeted Gene

Transher: Trunsaenic Animals (Mice, Sheep, Pigs, Rabbits, Goats, Cows and Fish).

Unit 11

» Introduction to Biosafety Regulotions; Primary Containment for Biohazards and Biosalety
Levels, Biosalely Guidelines = Government of India. Definition of Genetically M.;.d.ﬁui ; x-d
Oppanismis (Gmos) & Living Modified Organisms (Lmos); R:ms of Institstional Anir ml V J
!
|

% o l\)\/ﬂa sanmmr}axau Scanner
0% 2
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Paper 111 Medieal Laboratory Techniques (441 Credits) = 3 Credits

5 Hasic Laboratory Principles - Code of Conduct of Medical Laborstory Personnel, Organizition

oSl Comtant
g LTI TN HITRA T . g
anite, eview Winmitiee oy Genetie Manipiisdon  (REGM), Genctic

i::r'.-.:m“.'ti:u_; Ayt Committie (IEAC) EBie,
Hevention of Crueity on Ainals A6t Gost, off lilla, Coneept of Divethics, iblie Coneet!
Hinan Genvmre Research and Transgenics - Gentie Testing i Sereening, Eahics i iy
Trials sl Goord Clinieal PracticesGCP), Ethignl, Legal and Social Implichtions (ELSH & |

Human Genome Project; Ethics In Human Cloning and Patenting Human Gens,

14 Lt

jenl 1

Unit 1V

Intellectual Property Rights und lis Types-Patents, Trademarks, Copyright & Related Rights,
Industrial Design, Traditional Knowledge, Geographical Indications, Protection of New GMOs,
Buzies of Patents (1'ypes, Patent Application and Specifications), Coneepl of Prior Attt

Fatent Filling Procedures, Process Patent Vs Praduct Pateat.
GA'TT), World Trade Organizalion

anid Teade Related Intellectunl

Inteoluction 1o General Agrecment on Tarifls and Trade (
(W10}, World Imeltectual Property Organization (WIPQ)
Propenty Rights (TRLPS).

Unit |

-nd Functioning of Clinical Laboratory. Safety Measures - Safety Equipment’s, Salety

Symbals.
Hazras in the Laboralory (Chemical Hazords, Clinical Hazards, Electrical Hazards, Biologival

Hazards. Waste Disposal. Ez
Unit 11 =)
fraductian of Common Laburatory Equipment's: Hot Air Oven, Incubator, Autoclave, Waler ]
G TR I jﬁ:;]‘_{r\.
ahicruscupe - Fundimentals of Microscopy, Resotution and Magnification, Light Microscopy,
[ectron Microscopy, PCR Muching (Thermal Cycler), Electrophoresis Unit and UV Trins
Hlurinmor Ele. B ] )
Unit I : : \/
i

e L e

o e e _,.,_._'.{Flﬂi_'-r_ .;-:u- M et
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B S |

ol ; .. ; cebian: rreservation of
Bpreciinen Cullugtion, 1'rocessing and Amalytical Teehniques Collection-and Pregeryd

Bloos, Urine, Staal, Sputwm, Pas, Body Fluids and Swal.

o . Sl be pLmplat ! inhles.
= Preparition of Blowd Smears. Saurces of Wiological Variuions, Pre-Analytieal Varib

|
Vi 1y

= Prepararion of Reagents: Bullers and pHl, Nonal, Percent and Molar Solution, Normal Siline -
Slathiode of deasnng Ligaide,

Clieal Labwistory Records - Modern Laboratory Set Up - Quality Coatrol: Aceuracy,
Hrecision, and Relerence Values,

» Dispasal of Biomedicnl Waste

E

+  Labenuory Salety Prologols and Guidelines

Paper IV Wildlife Conservation(d- | Credits) = 5 Credits

Uit 1

- Indinn Wildiife: Introduction, Distribution of Wildlife in Ecolagical Subdivision of India,
JUCH Categorics

» Protected Area Netwack: National Parks, Wildlife Sanctuaries, Biosphere Reserves and Zaos
o tadis Gene Pool, Mabit, Habital and Breeding Biology of Few Mammals (Viz, Elephant
ang Tiper),

Unit 1l

o jtensons [or Wildlife Dupletion: Habitat Fragmentation, Habital Destruclion, Commercial ; 1
o |

wildi o Faplumiion, Overgrazing L.,
L Wit Consersation {Polivies wed Programmes), Special Projects Tor Endangered Specics

(Peaiser Tiper, Gir Lion Sanctary Project ind Crocodile Brevding Project),

Unit 11

= Pringiple and Practice of Wildlife Miagement: Managemen of Sm,rulm. Habitots; Riﬁ'n.r.hh:- ol

Zunee, CGrasslands Inroduction ta Conservation Biology, Cunsewnuun "u’-ltul.s and. Ethlcs oi
Ut vation of W Llltlr.il HQSID'lIm.a. :
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| eriat . ] : ] . i LI
L!un:mrsﬂ}'. Givmetic: Diversity, Inien Specific Uiversily, Specivs [Richness, fichness o

Il I';;Fh:. T.'l.'{::. I:.L'l_'l-ﬁ_'_..lﬁ'm!'| dnif Biome Df¥ér$Fl]f,

Unit IV

o Akl Conventions v Cunservation (Ex-Si umd i3 Conseevalion, Clnservititn

Brecuing (E6G. Vulture, Pypmy Hog, Ghaedal, Etel, Institions and Their Rule
Zoological Survey of India:

i
Conservalion (Zoos, Malural History Museums and Colleclions,

and s Rugipnnr{.‘murus}.

rd Academic Bodies
{fonvention on

w Mationsl and International Zoalogical Institutes, Secieties
+ DBrief Account of Wildlifi Acts and their Amendments in India and World.

Inteenationgl Trade in Endrngered Species of Wild Fauna and Flora EEiT.-[;FJ'
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Minor Elective: Applied Zoology

Poultry Farming

": Unit 12 External morphology of varicly of Fowls such as Plymouth Rock, Light SUSS&KJ_

Minorea, Rhode Island, Red and White Leghorn,
Classitication of Fowls based on their use : Meat type such as Broilers, Egg type such

Vippgd 2
v White  Leghorn and  Comnnercial layers, Dual purpose vaneles, Game and

Urumental purpose varielies.
Unit 3: Feeding Poultry ~ Management of Egg Layers — Management of Broilers in large sca

larns,
thit 4: Poultry diseases Viral, Bacterial, Fungal, Protozoan and Parasitic Lice etc., Preventior
and precautions during vaceination, -

/,r"
Unit 5 \lmmm,n'ucrll of a modern Poultry me;l“rﬁgresswe plans tt:} promote kar}' as

Sell-Employment venture. ey i
e ™
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b | vael Yo0l0RY
Ninor Elective: Applied Zoology

Apiculture
cial
* ”L" bL.eH SU
. Riology aud classification of honey bee Spec s of ho
josy of Boney bee colony. ; : Method of bee
v Tiemr Tar amctliine - Selection of bees ior npil:ll][llli'l" l
LR e T S T 4 G iy Loks
e = Indicenous nietlo d of Extraction of honey :
s method Al asicie — Appliances for modern method. Diseases of Honey
% LY MU O -54\- ina= :
s casan Ronsunes. _ |
ST o o {_iﬂ!‘tf‘f - b""._-tg. \1‘-&\ lr'ﬂ-ld Eiec \"L\.ITIHH e il\‘!”ﬂ}’ : .[Jru_']'.:ILlLt!L\li-l

el composty —i conemic importance ot Honey bee wax.
~ Recent LﬂUl[‘- — Modern method in lﬂmplm‘-mT

§ By epaities — B !—-.:::r : .; ndustry -
cross peliinstion in horicultural E&uienh

- S8
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Minor Elective: Applicd Zoalogy

Pisciculture '

sl ater i namental species.
Unit 1 Scope of Aquaculture: Importance of cultivable fresh water, marmc":: orna t Eand
Unit 2: Fish farm Maintenance — Farm management technique, water quality, temperature d
Farm management viz Aerator, Filter, paddler

qUCCSSOries In
{onoculture, Polyculture and monosex cultu

Uit 3 Fish cultare technique, | re, Induced fish

breeding. Integrated fish [arming .

Uit 4 Fish nutrition and Gish formulations live fish liye fish transport.
F

F 4

Unit 3¢ Prevention and control of fish diseases. /

\7 ‘xﬁf' m}f V
(3 scanned with OKEN Scanner . ‘
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Minor Elective: Applied Zoology

Aquarium Fish Keeping

: s ; . stry. Exotic and
Unitl: The potential scope of Aquarium Fish Industry as a Cottage ltld_ubl 235 '~

Fndemic species of Aquarium Fishes : = | ‘
Unit 3 Cummfm char Lluai and sexual dimorphism ol Fresh water and Marine Aquarium :
(ishes such as Guppy. Molly. Sword 1ail. Gold fish, Angel [ish, Blue morph. \an{jnu ;
iish and Butterfly lish ' .
Unit b Food and feeding ol Aquarium fishes — Use of live fish feed organisms. Preparation
and composition of formulated lish teeds '
Unit 5. Live fish ransport - Fish handling, packing and forwarding techniques. ’
Unit 6:General Aquarium maintenance — budget for setling up an Aquarium Fish Farm as a
Coltage Industry,
Unit 7: Health Education in India = WHO Programmes - Government and Voluntary
Oreanizations and their bealth services - qumutmns First Aid and awareness on sporadic |

E @r’” W i\’/
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practical Syllabus

Certilicitie conrse in Clinical sl mostics & Biu

Paper Codes ZOOT01T (Animal Phystology

and Biochemistry)

Animal Phystology
1. Peparation of hemin erystals, RPCs ond WwaCs count

o alealation of Fih. Concentralion

L, Bleodd growp test

Iiochemistn -

b Iemitication of unknuwn G waschs S 0
vimigotuse, Gligase, Fructuse)

1 1 olokir reactigns identify functional group mi

1. Study ol activity of salivary amylnse undef optimum

i, Puper chromatographic separation of aming acids

pohydrates in GVen solutions (5

Jye given solution of proleins

condilions

paper Code: 700201T (Genetics and Cell Biology)

Tentics
1. lrohloni$ based on miendnl's law

3. [roblems based on sex-linked inheritance :
1. Suely of different ypes of chromosomes with the help of prepared slides

1 qepantion and analysis of salivary gland potylene chromosomes of Drosophila lanva

 pecombinalion, BEne IHARpIng s
(normal and abrormil)

Gy of Linkage ina (e date

b, Sweedy of Hasian Faryolypes
Celi Bivlogy
1. el Siruetane and Cell Division- Prepared slides/photographs
2, Pregaration of ation oot tp for the stake of mitosis
3 Preparacon of gt clicomusome

oS o didfenent SIALCS of cell cvele by squash technique

vy Eleetives Environmental Setence and Basie concepts bf Ecology

Eyvieonmental Seience
1. il faved on differen aspects of ecoiopy

- - N
2. dopbstion sty of availible terestrinl and aquatic aniimals ’_h/ V
' SW \P.}J ! Scannez_i_;.ui"thbﬂEH_Sm_nper.
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3. vhysico-chemical study of soil and water (ph, DO\ bFree L Qs Turbidity te)
4. Study of an ecosvsten, its DIOHT componils ane food chaing
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b
Uiplone in Moleculr Seicnees & ol MREshiclony I

Paper Caded ZOO30ET Moleeulsr Biotogy, Toxicology and Histology

Vlesadar Bistogy
v i At of Watson & Crick Model of DNA twough motdel/photographs
I Spedy ol Ulover el | !
L Suwdve over leil strueture of IRNA tivangh modelphotogriplis

o N i
Lo Tseldton of ehimmwsomal DNA from bacterial eells
4 Cratiaarsie wivk . : . ;
. Cunasents with drawings of DNA replication, retrovirus and

central dogma of

' moiecular boioey,
3. Lstiniarion of DNA by dipheny] amine method
1'1r.'-111.'1.-|?.',|g*_~' B

© o Estinmtion of LC30 and LD 50 using inscers and fishes
) festicide residue analysis of contaminated soil, vegetable

and water using TLC, GLC and

b
3, [Fevimation of uncertainty and variability in pesticide residue analysis

1. Studies on dissipation of pesticides from <ol and half life estimatian

ilisiology
}oPren

3, Squdy of perpanent slides of

catiem of permunent slides of yanions 1183088

spingl cord, duodenui, liver, lung, kidney, bune, cupiifaue

Papey Code 200301 (Microbiology and Anitil Behaviour)

Wiciubiolugy
| sy e isns i3 4 snple of river waler

ce ol Paranecinn 1 aboralory condition

T, Ly
2,
4 Siniee wchniyue- simple anel differential
£ Wpaimng lCoigues - Gran staining, spore sinining
G, Prenution @l sterilization of media
7. Preprstion of broth and s medin and g slands
6, Adupdis Guyled ol inicrurenisms
E -. & O P! 1 Bl i i issidatindly er-[HH‘L: iSadiatge [r\
e At iarie oasiivity test - Die ditfsion method :
e qlify sesting using coliforms P =
Annnanl Behaviour 3
i b Cpurishio and mating behaviour in Drasophily 4 it
3, Pebiaviourst profitiag of 8 primate vlecaco muirity | ;::
1
; 'L [g 1
EOAN W i 1
: T (E Scanned with OKEN Scanner
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3 Fined
WSO patten in spider

4. study i
¥ 1N¥ geotaxis, phototasis, chemotaxis and hydrataxi of earthworn

b‘n‘ll'lt,l [ PR
LILLm ¢: Bio- -lnstromentation, Bioinlormatics pnd Biostatistics

tho-lustrumentation
-i.L iy the regolving powers of different microscopes
o Bldy ot seinning ang lransmission microscopis
S Different Nxation and staining lechniques for EM : .
Jo Study of Laminar sir (low Lo '-
3, \1'LIL1_‘| of incubators
0. Study of Speelropholometry
siudy af pH Meter
8o Study of Electrephoresis
Yoo Stedy of Centrifuginion
o Study of Calorimeter

Bivinformafies lysis
Mucleic acid and protein sequence databases; data mining methods for sequence analy

1
2. Web-based tools for sequence searches, motif analysis and presentation

s iniitacs
i ivleacures of ventral tendency and dispersal
2. Probability distribulions (Binomial, Poisson and normal)
3. Sampling digtribution; difTerence belween paramelric and non-parametric statistics

Lonlidence intervil; errors; levels of “signilicance; regression and correlation _ ‘

Ltests anlvsis ol varianee; ,‘{ test:: basic infroduetion 1o MLIEtHthilﬂ statistics, et . N/ :

o P NV

1
Ma

A
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(¥ Scanned with OKEN Scanner



Practical Syllabus

Degree in Bachelor of Zoology

Paper Coder ZOOSOET (Nan Chordata)

Nubiel Bardida

Lo oo Pretig: Amgeln, Fuglenn, Plasmodivm, Paramecium ;

Vi s Voriter: Syeon tincleding 1., and LS., Hyalosema, and Euplectella
Fhiy b oo Ol My salin, Aurelia, Tubipora, Metridium
iwlum Platybelminthes: Liver Fluke, Taenia solivm and Study of its life history stages
Pivluim Nemathelminthes: Make and female Agcaris lumbricoices
0. Phivium Aanelida: Aphrodite, Mereis, Pherctima, Hirudinaria .
Vil Arthropoda: Palacmon, Cancer, Limulus, Palamnacus, Sealopendra, Julus, AP,
Vi s Mollisea: Chiton, Dentalium, Fila, Unio, Loligo, Sepia, Octopus

e Behinodernmata; Pentacerns, Gphiura, Echious, Cucumaria and Antedon

e Tl W
. . 4

:.J' W

Peripatus

Paper Codes Z0OS02T (Chordata)

Clhordata

1. Pratwchordata: Bolawoglossus, Herdmania, Branchiostomu, Agnatha; Petromyzon
1. sces pivena Priss, Torpedo, Labeo, Exocoetts Anguitla, Tor putitora, Hill stream fishes
1 anphibiar felinophis/Ureotyphlus, Salamundra, Bufo, Hylo, Axolotal farva
4. Leptilin Chetone, Hemidactylus, Chamaeleon, Draco, Vipera, Naja, Crocodylus, Gavialis
by for Memtification of puisonous and non-poisonous snakes
G, Aves: Study of six common birds [rom different orders

linesaliz Sorex. Bat, Funanbuls, Loris

"

ey ealmed steleton of fowl and rabnt
L e an plasitub ol turtle Jorloise
s fnnatian skulls: One herbivarous and one carmivorous animai

Lk Wb b D

Paper Code: ZOOGOIT (Developmental Biology of verfebrates)

Developmental Biology of vertebrates

i e M 12 oy, ) B e f .

I, Frog & Rix s Study of developmental stages - whole mounts and seetions through
sebmunent slides cleavage stuges, blastuly, 2ustrul, neurvla, tail bud siage ludpole—
external and internal gill stages :
stdy of the different types of placentae- hisiological sections thre

it pl:Liiln.£;:1tg;;1F|~|,5 ughy‘mﬁﬂt ﬁldﬁ
aY; e
\ N\

B
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Wasie A lpsmalinn Fodverinubogy
JHlaitary. thy ol

bbbl e st lagival spetiong o i

ity pind, raRerSLs. et wlanls,
charts and plmlqmgmphs

syl ol difler

help of
birds

it v herine disenses witly the

Nty | prepaead slides ol ey alogy of frop and
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’
Theory and Practical Examination Pattern

Theory (External) each theory paper carrying maximum marks 75 and shell consists two sections A !
and B. Examination duration shall be 03 hours.
a) Section A: (short answers type, 200 words). |
Section A will consist of 08 questions, each of 6 marks in which 5 have to be answered,
Total; 6x5=130
b) Section B: (long answers type, 500 words). I
Section B will consist of 05 questions, each of 15 marks in which 3 have @ be answered. ,
Total: 3x15=45

For cach theory paper intemal assessment shall be conducted periodically (in the form of
class tests and/or assignments/ group discussion/ oral presentation/ overall performance)
during the semester perod. Total marks allotted to infernal assessmlent shall be
25(assignment 10 marks, written test / viva 10 marks and regularity 3, marks). The :_:valu?rgd
answer sheets/ assignment have to be retained by the Pro fessor In-chatge for the petiod of six
months and can be shown to the students if students want o sc& the evaluated answer sheets. H
The marks obtgined by the students shall be submitted to the hea:j ':'f. the ¢Dr.‘t_|:c11fed |
department/ the Principal of the college for uploading on to the Umversily examination i

portal,

ork of the students has to be evaluated periadicaf!y. .
the farm of lab test, lab record, internal evaluation, assignment/
f total 10 marks per each semester shall be conducted i

Practical: The laboratory w
The internal assessment (in
heme assignment and attendance) o

during the semester. .
All kinds of exercises have to be conducted during a scoiester.

attendance can be given to the students. :
In cach semester practical examination of 75 marks has to bs conducted by two examiners

i
(external and internal) having duration of 4 hours. The total munher‘ of thf: students to be :
examined per batch should not be more than sixty. Marks obtained in the practical
examination have to be submitted to head of the concerned department/ the Principal of the
college. The Head of the department/ the Principal of the college will make necessary
arrangement for uploading the marlks an to the University examination portal, The hard copy
of the award list from portal has to be submitted to the Controller of Examination, Sri Dev

Suman Uttarakhand University, Badshahithaul, New Tehn, |

Maximum 5 marks of

The breakup of marks for practical examination for each semester would be as follows: b
|

Practical exam; 30 Marks (Exercises) ’

Lab Record and Collection: 15 Marks

Viva voce: 10 Marks

Sessional (Tnternal): 25 Marks

Total: 100 Marks (each semester)

e o Bl M o B L

G
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PUBLIC HEALTH AND GENERAL HYGEINE

: IV Semester/ Optional
(Total teaching hours - 120 Hrs. @ 04 Hrs. per Week)

The course is designed to provide a complete guidance on health and hygiene systems,
guidelines for implementing and role of government and public in maintaining a healthy life. At
the end of the course the student shall be able to understand -

*  the imponance and significance of health and hygiene in life
« the importance of nutrition for a healthy life

+ different health care programmes of India
« basic concept of health impact assessment as a means of assessing the policies, plans

— AT —

and projects using quantitative and qualitative techniques
+ importance of community and personal health & hygiene measures
«  Importance of food, social tenets, mental condition, physical activity on health
+ Contagious and Non-contagious diseases: Impact and Control

Learning Objectives:

To provide knowledge on different health indicators and types of hygiene :qethnds
To impart knowledge on different health care programmes taken up by Ilndin

To make student understand the latest concepts of health such as HIA, EIA, SIA and

SEA
+  To enable student with disaster mitigation strategies i
+  To create awareness on community health and hygiene

To enrich knowledge on communicable and non-communicable diseases and their

control
« Toaware the student on the importance of food, social strategies, mental status and

.
P —————

physical activities on health
« To introduce different community-based mobile apps on health to student and thereby

)
@‘f}/

i
i

to the community

Page 6
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pearning / Course Outtomes: On completion of this course, e sl at o

yndersiand -

» What s a balanced diet?

« How to apply the current knowledge to optimize our diet? :

»  Can nuintion be used for a healthy life?

» s there 2 one-size-fits-all “good” diet or should we individualize our dietary goals?

+ Disaster management and responsiveness of public in pandemic and epidemic
diseases

»  Assess the impact of policies on Lealth and hygiene Health measures (0 consider

while travelling
«  Awareness in public through digital media viz., mobile apps |

SEMESTER I

30 Hrs.
Basics of Nutrition

« Nuirition — definition, importance, Gooed nutrition and mal nutrition; Balanced Diet:
Basics of Meal Planning

» Carbohydrates —functions, dietary sources, effects of deficiency.

et o o el =

s Lipids —functions, distary sources,cifects of deficiency. |

+ Proteins —functions, distary sources, effects of deficiency. l

« Vitamins- functions, food sources, effects of deficiency,

Macto and micro minerals —functions, effects of deficiency; food sources of Calcium,

Potassium and Sodium; food sources of Iron, lodine and Zine

2L L, IR,

Tmportance of water— functions, sources, requirement and effects of deficiency.

[

Spectrum of malnutrition, Micronutrient malnutrition, Prevention and control of

malnwtrition, [EC on fooad and nutrition at different levels, Importance of investment in

nutriticn,

(¥ Scanned with OKEN Scanner
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) qctical (First Semester)

» Biochemical tests for carbohydrates (ghucose, fructose, sucrosc, starch), lipids.
proteins and ketones.

+ Calculate Exchanges of different food groups (starch, fruits, vegetable, milk, etc.).

o Prepare diet plan for healthy and malnourished persons.

« Perform sensory evaluation of food.

« Determine the saponification of lipid from food sample

+  Qualitative analysis of Prot¢ins

+ Qualitative analysis of Carbob ydrates

SEMESTER I
30 Hrs.

Health

« Health - Determinants of health, Key Health Indicators, Fnvironment health & Public

health; Health-Education: Principles and Strategies
Health Indicators and National Health Policy of

« Health Policy & Health Organizations: |
Govt. of India-2017; Functioning of various nutrition and health organizations in India !1'
viz., NIN (Netional Instifution of Nutrition), FNB (Food and Nutrition Board), ICMR |
(Indian Council of Medical Research), [DA (Indian Dietetics Association), WHO-India, : '
UNICEF-India |
National Health Mission: National Rural Health Mission (NRHM) Framework, :
National Urban Health Mission (NUHM] Framework '
Women & Child Health Care Schemes: Reproductive, Matemal, MNewbom, Child :‘
and Adolescent Health (RMNCH*); Janani Shishu Suraksha Karyakaram (JSSK); ;
Rashtriva Bal Swasthya Karyakram(RESK); India Newbom Action Plan (TINAP); ,

Adolecent Heatlh- Rashtriya Kishor Swasthya Karyakram (RKSKE)
« Disaster Management — Containment, Control and Prevention of Epidemics and : !
Pandemics — Acts, Guidelines and Role of Government and Public . |

+ Occupational Health: Risk factors for disease Diseases and occupational relevance
Drugs, Tobacco and Alcohol: Chemical agents, Effects and Side effects. N

(¥ Scanned with OKEN Scanner
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Practical (Second Semester)

» Study of laboratory instruments

» Determination of individual overall health level.

*  Assess the nutritional status by weight and height of a person (BMI)

e Calculate Ideal Body Weight (IBW), Total energy expenditure, physical activity
level (PAL), etc.

» Collection and interpretation of local data on diseases prevalence

¢  Case study on recent disease outbreak

* Demonsiration of medically important entomological specimens

e Preparation and examination of peripheral blood smear for Malarial parasite

e Microscopic examination of Fungi

SEMESTER III
30 Hrs.

Hygiene and Diseases

Hygiene — Definition; Personal, Community, Medical and Culinary hygiene; WASH
(WAter, Sanitation and Hygiene) programme

Rural Community Health: Village health sanitation & Nutritional committee (Roles
& Respaonsibilitics); About Accredited Social Health Activist (ASHA); Village
Health Nutrition Day, Rogi Kalyan Samitis

Community & Personal Hygiene: Environmental Sanitation and Sanitation in Public
places

Public Awareness through Digital Media - An Introduction to Mobile Apps of
Government of [ndia: NHP, Swasth Bharat, No More Tension, Pradhan Mantri
Surakshit Mantritva Abhiyan (PM Suman Yojana), My Hospital (Mera aspataal),
India fights Dengue, JSK Helpline, Ayushman Bhava, Arogya Setu, Covid 19AP
Contagious (Covid, AIDS, Hepatitis, Influenza, Measles, Malaria, Rabies) and Non-
contagious / Non-communicable diseases and disorders (Cancer, Obesity,
hyperglycemia/ Diabetes, Angina, osteoarthritis, osteoporosis, Alzheimer's disease,
etc.).

Concepls of Vaccines, Antibiotics, Venom-Antivenom, First-Aid, etc. V

Page 9 I ’ fﬁ
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rractical (Third Semester)

Clinical Research & Health Legislation

Explain bacterial morphologies with the help of diagrams.
Observe the effects of organoleptic properties of white bread during storage.
Determine Mould growth at varying degree of moisture, light and femperature for
storage period of seven days,

Identify allergens from the different allergenic ingredients used in industry.

Make an exercise showing various pathogens (bacteria/ virus / protozoa) causing

major communicable diseases.

SEMESTER IV
30 Hrs.

o Drug development and Clinical Trials Response

e Variabies and Biomarkers, Risk identification and Informed consent

o Clinical Trial Phases Ito V
» Planning and design of Clinical study
« Concept of Bioavailability and Bioequivalence

Interest
Clinical Data Management and Biostatistics: Study Population, Sample size,
Baseline, Issues in data analysis Tools and Software used in Chinical studies |

issues, the Belmont Report, Conflict of Interest

Regulations in Clinical Research, Drug Accountability, Financial Disclosure Ethical

PK/PD Modelling Clinical Research Operations Management

o Clinical study reports and its structure
Guidelines for Reporting, Publication Bias, Suppression, Delays and Conflicts of

s Politics of Research: Women, Religion, Race, Gender, Developing Countries Current I

regulatory requirements and overview for New Drug Application, Abbreviated NDA,
# Study of Sample case studies -
« Public Health laws: need and scope, Historical development

Page 10 /V\/
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+ Municipal Acts / Birth and Death Registration Act

*  Prevention of Food Adulteration Act / Indian Drugs and Cosmetics Act

* Role of community participation for effectively enforcing these laws and R.T.L = 2005.
» Consumer Protection Act. / MTP, PNDT Acts, age at marriage.

Practical (Fourth Semester)

« Microscopic examination of normal histological specimen

» Diagnosis of Diabetes by Sugar analysis

o Mcasurement of Body temperature, Heart-beats, Pulse rates and Blood pressure

s Measurement of respiratory function

e Physical, Chemical and Microscopic analysis of urinc

+ Drawing conclusion from clinical data using statistical tools

e Study of Bioequivalence profile from sample data

«  Visits to laboratorics/ Pathology Centres / OPD/ IPD of I
wark.

nstitutes/ Dissertation

REFERENCES

Krishnaswamy & G.N.V. Brahmam (2009) Textbook of Human
ing Co. Pvt. Ltd., New Delhi
Second Edition) The Bangalore Printing

¥ Bamiji, M.S., K.
Nutrition(3rd edition) Oxford and IBH Publish

% Swaminathan (1995)Food & Nutrition(Vol I,
&Publishing Co Ltd., , Bangalore

> Vijaya Khader (2000)Food, nutrition & health, Kalyan Publishers, New Delhi

3  Srilakshmi, B., (2010)Food Science, (3th Edition) New Age International Ltd., New Delhi

% India Institute of Hygiene and Public Health: htlp:ffaiihph.guv,mﬁ'lmlﬂtin-indi&-lﬂlﬁi Page 5

of 10- |
$ Dunn, C. L. & Pandaya D. D. (1923). Indian Hygicne and Public Health. Calcutta: Butter : ‘

Worth Co. (India) Ltd. — Ministry of Ayush: http://ayush.gov.in/ - Ministry of Health and
Family Welfare: https://mohfw.gov.in/ -

g
% Park, K. (2009). Preventive and Social Medicine. Jabalpur; M/s Banarsidas Bhanot. —

» Park, W. H. (2019). Public Health and Hygiene: In Contributions by Eminent Authorities.
Germany: Forgotten Books. —
¥  Sharma, M. Branscum, P. & Atri, A. (2014), Introduction to Community and Publie
Snnrs. - Swachh Bharat Mission:

SANdex. i

# ; ] SR L

(¥ scanned with OKEN Scanner



]
P
a

»

[ ]

Y WERBLINKS: https://nhm.gov.in/

Nutional Rural Health Scheme:
ips/nh.gov.] php?langes] &lovel=1 &esublinkid=0694&id=49 *
Nationul Urban Health Scheme:

Village health sanitation & Nutritional commitiee

Hps/nhm.gov,in L.phpiia L level
About Accredited Socinl Health Activist (ASHA)
hitps://nhm. gov. in/index | ph ' ;
Village Health Nutrition Day
#fnhm.gov.i 1

LA

o Rogi Kalyan Samitis
https://nhm.gov.infindex].phptlang=1&level=

id=1538lid=24

o Health Impact Assessment - a'_-ﬂg:,{{wm-.r.whn.in;{magahgu;,{fgﬂen,{

(suggested information only)

http:// www.eurg datafassets/pdf file 1 29,/Health-in-1

-final-version.ndffua=1

o WASH hm;:im,unig.nm,{wgg and
hﬂg;;,{zwtunfuef.oggﬂu_vaﬂﬁggigﬂlgﬁ Strategy for WASH 2016 2

03 0.PDF

o Healthy Living https://www.n hp.gov.in/healthylivingViewall

{

W

%ﬁf

-

(3 scanned with OKEN Scanner



