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Courses which focuses on Professional Ethics, Gender, Human Values,
Environment & Sustainability and other value framework:

LZT-303 E Occupational and Environmental Toxicity
LZT-401 Evolution and Environmental Biology

LZT-404 F Prenatal Diagnosis and Pre-implantation Genetics
ZOPBTAL Research Methodology

Courses which focuses on Professional Ethics, Gender, Human Values, Environment & Sustainability and other value
framework




TiE Raffnea

e sl 2006 % 25 ¥ S vty o4 fedto)

F, ReragR - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
{ACentral Universy Establihed by the ContrlTnivenites At 2699 Yo 15 o 2009)
Koni, Bilaspur - 495009 (C.G.)

LZT 303A |

Biochemistry of Imtermediary [4

0

4 & 100
Metabolism
LZT 304A | Molscular | Biokogy  of | 4 a4 0 60 | 100
Informason Pathway: Nucleic
Acids
LZT 3038 | Neurvendocrmology ankt Non- - 4 4 40 o 100
Classical Hoomones
LZT 3048 | Male and Female Reproduction | 4 i % [ 100
LZT 303C | Fish Cultere and Pamhology | 4 & |40 | 60 10
|
12T 304C | Fish Anatomy sed Physiology | 4 i | 140 100
|
D5 LZE 303D | Bram aod Neuron 4 4 40 ab 100
DSED | LZI 304D | Developmental Neurodiology | & |4 | 40 60 100
Newuroscience
. BSEE LZT S Ocoupational ' and 4 4 40 Lah 104
v Environemental Toxicity o ==
LZT 304E | Mechanism of Toxicology N - A0 a 10
LZT 303F | Base Epadamnlogy 4 4 |40 a0 100
LZT 304F | Clizical Epidemiciagy 4 ] ) 6 100
e Clmm [ZL305 |Lsh. Exescises bsed on |6 3 40 &0 100
Practical 5 courses LZT 301 and 302 | Y
SE Practical | 171,306 |Tah  Excrises bhased on |6 3 40 &0 100
(Elective) pourses LZT 303 aad 304 (A-F) | )
l 12 240 B0 600
Y : __Semester 1V"
Core Course | LZT %01 | Evolution and Envitonmental | 4 & [@ () 100
I Biology
Core Course LZT 402 | Biostatisncs OR Discrete Data | £ ' B 40 &0 10
12 Annlysis: MOOC .
DSE: A LZT 403A | Prosein and Eszymalogy 3 PR [ 100
iochemistry ’
ved Moiecwiur =

Cpt- O/(«A“‘w (W
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) ] T ) P § 3 I
, TLZT 909A | Medical Biochemisery 3 4 |4 ) 100
T VLZTADIR | Homnese  Recoptors ond | 4 3 10 |80 0o
Siganling Mechanisin
TZT 4040 | Fertility and Sterility rl T R T N AT
LZT 300C | Fish Reproduction, Genetics | 4 4 W |ed |00
| s Biotecknobogry )
LZT 44C | Capture Fishery 4 4 |#W 60 100
LZT 403D | Cellular Neurcphysiology and ' 4 4 Ll ol 100
Neurochermistry
LZT 404D | Seosory, Motor and Regulotocy | 4 4 0 6l 100
Systens SOy
LZT %03E | Mochanism of Toxiciy 1 4 40 60 100
LZT 4L | Systermic Toxicity a4 4 |w 0 100
LZT403F | Molocular  Markers  and | 4 i |9 [ 100
Genume Analysis
LZT ADIF | Preratal Disgnosis sad Pro- |4 4 |a 60 100
Implantation Genesicy
LZL 405 | Preicct work ¢ Disseriatian 12 6 |80 |20 200
7z 240 360|600

|. Discipline Specific Electives (DSE) far osch session will be offecad to studssta un the basis of avallabitity of facult
and mfrastrucoure,

2 Offering of DSE in any partioular session will be decided after a formal maeting of faculty membere of Departmen
of Zoology.

3, Each stadent may ciect any onc out of the given edectives (A, B, C, D, £ ind F)

4 Elective papers will be distribuied among the sodents co the hasis of merit'choioe. The project work/dessertation wil
be carricd out caly in the ficld of respective eloctive papers (A, B, C, D, E and F) opred by the students.

0z BT i Sy

Prof. S K Prasad R.Ill Seth Dr. S K Verma l‘rof LVKS Bhaskar
(External Expert) (Member) (Member) (HOD)
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Semester-wise Theory Papers/ Practical
Masters ofScience in Zoology(CBCS)
Department of Zoology, School of Life Science

| Course| Coarse | Name of the Course LD Frmm{ CCA| ESE [Total !
LOpted | Code | Week | Y N
....... - S - e - |
CCL | ZOPATTI | Comperative Ansomy of Vertcbeaies 3 13 130 170 Jieo
LCL__| ZOPALTI | Comparative Anatomy of Vertebrates L4 |2 |1 |35 [so
CC2 | ZOPATT2 | Cell Biclogy T3 |3 0 [ [ 1oo
CC2 | ZOPALT2 | Cell Biology L4 |2 15 |35 [so |
€3 | ZOPATT3 | Endocrmobogy _IT3 (3 130 [ |loo
CC3 [ ZOPALT3 | Endocrmology L4 |2 15 |35 |50
OE || ZOPATOL | To be drawn from th pool of OF. T3 |3 ]33 |7 [0
OE|__| ZOPALO1 | To be dwwn from the ool of OF I 15|35 [%0 {

*Certificate VACE, VAC. CC, OCC and 4 others offered by university

) N R ___ Semester [I"
CC4 | ZOPBTY1 | Blochemivtry and Molecubir Biokogy 133

CC4 | ZOPBLT1 | Binchemistry and Mda ular Biclogy
CCS | ZOPBTTZ | Basic Masmwalisn Paysiology )
CCS ZOPBLT2 | Basic ) Maswwalisn Paysio
2 | ZOPBL) an Physiolegy
£Ce | ZOPETTS | Amrml bekavice
C ZOPBLTY3 Animal bebavioe .
ZOYBIDL | Molecular Genetics

olocy
g “ - (ot tadhata — ¢
Ar.r‘rmg. UACE, VAC, CC, OCC and ofbers offersd hy usiversity
PRI w :
| ZOPCTT1 | Developmental Blology T3 _[3_'30 [70 [0
ZOPCLT1 | Developmental Binlogy I = ] 15 [3s |so
ZOPCTT2 | Regulstory Masmalisn Physicdogy 131377130 T30 [ 166
_ | zorcLT2 | Regulatory Memmalion Pysioiogy A 2 TS 3 [
ZOPCTTS Evolunm, Environmentsl Biclogy sl Susainsble | 73 |3 au"’[“w‘o | :3.7]
De
ZOPCLT3 Evolution, Enviommental Bjology anil Sedainible | 14 |3 15 [35 [50
Dieveegmeat Gl 1|
SE:2 | ZOPCTDI Wirain fuzction and Mental Awareoess T3_13 |30 [ [0
=2 | ZOPCLDI fuaceion and Mental A L4 |2 |5 |35 |50
L Clrﬂﬂede ALY.VM.,(‘&OCCMO..\.H'MIQ -h(r*)
! 2 DHHOW 20 W80 | 420 | o8

£C 10 [ ZOPDTTI Biotechnigues — TT3_[3__[30 [ [160 |
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Department of Zoology, GGV, Bilaspur (CG

SEMESTER 1IN

y ¥ T P : T

% : 4 ology: Different areos of
imit 1: Imtredoction te toxicolegy: History amd scape o oo . .
:-::um jodcology; Cssifieation of texic substance: Varous definiticns of Toxsological

g ficance.

= T ¢ o5 of eygrsuie, rowes
Uit 2; Exposure and respanse to fovicaniss Types a0 chamelenisiies of ex
and =4z, :::“ duration weé frequency; Dose-eesgonse relationship; LMO .“' 0, TDX nm!
thermpostc infex, Variapon in WXIe responscs, Descriptive animal toxeity 12518 Agualic
taxicodgy: Riosccassdation and Momagnification.

Unit 3: Metal tasicity: Metal- Ligand internctions | s bislogreal flssds, metal san inber @timsf
with reacromolzcuies; Melal peotesn Interaction; metal macles acel inlomctions: l-pduehon o
meta lothionein, heat shock profcins. cytoskelenl effects, heamporphyra meabolism.

Usit 4: Occupatisnal hazards and related discases: Phynical hezsrds, Chemical hazarde,
Biological hezards, Mechanical Bazards, Psychosochl tazanks; Focumocomaosis, silicosis,
wshesiosis, anthmeosis, tyssinacis, hamssosis, Fanmens' Juag Ocoputonal Cancer Skin,
iung aod bladder cancer, leskazesn

Unit S Prevestion of nccupational diseases: Medical measures, Eogircoring measures,
Legiskative measunes, Decugutional health in India

Heoks Recommended

. Kiassen CDi2008) Cessarstt and Deelt's Toxicology: The Basic Science of Ihe
Pokicns, 7% Ed MecGraw Hlll Publsher. .

2 Tinbeell T (2000) Przeiples of Hiockemual Toxicology, 3° Fd. Taylar and Fraacis

Fublishers

Karem S and Brown TN {2006) Prinziples of Taucology, 2 Ed. CRC press

Lu FC and Kacoww S (2009) Lu's Basic Toxioadogy: Fundamentals tasget ongan and nsk

assessod, $ T leforma Health care.

Hohgson E (2010) A Texthook of Modern Toxicology, 4* k4. John Wiley & Sors

MoQueen CA (2018) Compreb. Tuxicclogy-Vial 1: Geseml primciple 3% E4. Elsovier.

Masahan SE (200)) Toxicabaical Chematry sad Riocheminey, 1 Edificn, Lewis

Pudlishers, CRC Press Conypany

B, Stine KE and Brows TM {2006) Prncisles of Tovkcalegy, 2™ E4 Taylor & Francis

B o

Mo

Percent Chango Fram Previous SyBabus: 30.0 %4

Crourse Ohjective:
To bte acquainted with the lisiory and sope of toioe logy, mewd toadedty and accupakons health
hazards so taas sudont may develog ressonng bevnd the effect of wavironment.

Course Outesman:

Sandent will be able s usdersiand wacokogy and iy %008 in ife, % uenaity @fferent types of
Wakunts anl eoste usdarstarding about effocis of toxic aports poosest in caveromenenl

1

s Qppass

4(,/" ghot"’
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SEMESTER Il
DISCIPLINE SPECTIFIC ELECTIVE |

ZOPCTDI: EVOLUTION, ENVIRONMENTAL BIOLOGY AND SUSTAINABLE
DEVELOPMENT

Unit 1: Life's Beginnings: Chemogeny, RNA world, Biogeny, Origin of photosynthesis,
Evolution of eukaryotes,An overview of evalutionary thoughes: Lamasckismn, Darwinism
and Neo Darwinism; Modem synthetic theory:Evolution of borse, Geological time
scale.Sources of variations: Heritable varations and the its rode in evolution. Neutral theory,
Molecular clock. Phylogenetic trees, Convergentand divergent evolution,

Unit 2: Population geneties: Hardy-Weinberg oquilibrium (stalement and derivation of
equation). Evolutionary forces  wpsetting H-W  equilibrivm:  Matation,  Natural
selection.Genetic Drift mechanism, Role of Migration and Mutation in changing allele
frequencies Isalating mechanisms: Concepts of species and models of specistion Adaptive
radistion/macroevolution (exemplified by Galapagos finches)

Unit 3: Ecosystem dynamics: Ecological hierarchy in nature, Bictic and abiotic factars of
environment, Ecosystem functioning-concept of trophic level, food chain, food web,
ccologacal prramids, erergy tlow in ecosystem, ecological efficiency

Unit 4: Population ecology: Popalation dynamics, Population growth fomn, =~ and k-
seloctions and carrying capacity, Binkogical communities and species imteractions, Types of
interactions between two species, Interspecific competition,

Unit 5: Human impact on the environment and sustainable development: Concept of
sustxinable development, Environmental degradstion (habitar destructson, fragmentstion,
hiclogical invasions) and management, Foress, waser and mineral resources, Beodiversity
conservation and concept of ecosystem services, Glokal environmental changes (ozone
depletion, ackd deposition, greenhouse gas emissions and global warming), Environmental
Impact assessment.

Books Recommended

Bergstorm CT amd Dujatkin LA (2012) Evoletion 1* Ed. WW Norton and Co.

Freemnn S and Herron JC (2016) Evolutsonary Analysis Pearson Education Ltd. Indin.
Futuynsa D) (1997) Evolutionary Biology, 3" EE Sinauer Associales.

Gillespie JH (1998) Popalatbon Gemetics: & Concise Guide, John Hopkins Uniy Press.
Hall BK and Haligrimson B (2008) Stirckberger’s Evolution. 4* Ed. Jooes and Barlett.
Page RDM and Holmes EC (1998) Molecular Evolutson: A Phylogenetic Approach.
Blackwell 8¢

Kardoag K (2004 An Introduction to Biojogical Evolution, McCruw Hill,

Smith JM {1998) Evolutionary Genetics 2™ Ed. Oxford University Press.

R

e

Percent Change From Previous Syllabus: 05,00 %

%@}‘57 = @' o
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SEMESTER IV

Major Elective Conrse F: Epidenviology and Molecular Gemetics
LZT #WF: PRENATAL DIAGNOSIS AND PRE-IMPLANTATION GENETICS

Unit 1: Preautsl Diagaestc: Indicanons, Non-svanuve PNL: Ulirs sound mackors for fotl
abnormalisies Invasive meihods of PND; Recent advances in PND; Curest krowledge of
presaml disgnosed genetc disardens, treatvent: cusent practices and futire prosgects

Lait 20 Chniesl Geneties wnd Genetic Coumseling: Principies and pesctice. cme

maragenent i geowtle oguascling, Genstie Cownscling for PND, Dysmorpbokogs and
climcsl eratology,

Unit N: Geoctics and Secletyr Topolation screcaley for genctlo diseace, Bioethics and
meedical genetics. Medical cilngs in Tndia and abroad, Felal ngdas Ethigs: Efhics and lows in
peetals, peo-implantation genetics. Mo oo ferdlizaion, Stem Cell Brology, Hwrsan
reprodustion, Genenie regimtrize, DNA fingempneseng sed patemity testiag Animal handling,
Futurs Medical ethies in ndis und ahroad.

Unit 4: Asslsted Repreductive Technology: Introduction, Chiveal in wiro fentilizatcea,
Semen srabyas and Preparaticn for Assisted repeodoctive sechaigues Oooyte retrsevad and
cmbryo cultsre, Crycpeeservation, Mscooeitipsla o leluhgscs

Unit 5: Gene Therapy: Moeednr Cymgeretics, Moleodar characterezstivn of Stem cells,
[ntseducticn wad role of gene manipalation m reotifyirg penetse delees; Genztesdly modifed
stem &l in experirmental Gome theragy

Reference Reoks

! Bt B4 (20030 A Conpeeberon s Gude b Gesetw Coumsel g, (Novn Siieset Publalen, be, New
Yab

2 Muhicsen and Rov (I018) Frendubom of Parianl Gesctic Cosnclag, Onferd Lnlvesity
Press, Ondord, New York

3 Frcherman srdd Hilds (2011) Exincal Dilowmnas on Presated Diagnose, Sprimper, New York

4, Newman and Koha (2019) Evidence-based diagoumis - an introdiston o climcal spadenobgy,
Cambeidge Univesaty Press, Camboidge. Now York.

5 Yashon and Cammings (2042) Humes Gouztics asd Socicny, Besuka/Cole, Australss, Betmost,
CA,

6 Kissin e 2l {2019 Assded Repeodueave Tedunlogy Survaillams, Cambeidpe Universey

Prese, Damsextye, Usund Kingdam

Sievensco and Hershberger (2018) Fertlity and Assitled Reproductive Technolegy (ARTY

thawy, roacwces, policy, and peactios for bl care practitosces, Speingzr Putishing

Conpany, New York,

i Paannd [2001) Gere Iherspy: Imatments and Cures tor Gonetae Liccancs, Facts On Flis, New
Yook

-

Course abjoctives: The comrse poal w to femilanas staderts wild e application of malecular
infurmstivn 10 diagaose e discaacs To s overview of various msisiad epredictve Lechinigues suly
& in vitro fertilization, emboyo calture. Cryopreservation, Micromasipulabon lechosques.

Conrse ouleome: By fhe end of the comse, stadens doold be able o know commen pessti

abnormalities, imegrating 1he variour modalioes of mvestigation far pennatal dagrosis Fuither,
students will develop unigue skill set uf & geietc courscdern, which onuld be ipplnd wans prctas
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SEMESTER IV
COMPULSORY PAPER

ZOPDTAL RESEARCH METHODOLOGY

Unmit 1: Introduction to research

Meaning of rescarch, obgectives of rescarch, rescarch process, crileria of good research,
defining the rescarch problem, basic principles of rescarch design, developing a research
plan, sample design, charscteristics of good sampling procedure, types of data.

Unit 2: Basics of scientific communication

Types of scientific communication; research papers, review, letier 1o editor; Constitaents of
research paper: tithe, running title, msthorships, abstracts, keywords, introduction. materials
and methods, results, discussion, acknowledgements, referees, figures, table components,
communication with 1he editors, handling referees comments, galley proofs; Imeliectual
Property Rights; Plagiarism,

Unit 3: Research ethics involving human participants or laboratory animals

Ethscs and baomedical resenrch: General principles on ethical considenations mvolving human
subjects, ethical review procedures, Institutional ethics commitiee: its arganization and
functions, general ethical issues Elhical guidelines for experimental animaks: Sources of
experimental animals, Lsborutory animal husbandry and management, anesthesia snd
cuthanasia, laboratory snimal ethscs, animal ethics committee, iis organization snd functions,
ethical guidelines for use of animals for scientific research, CPCSEA puidelines.

Unit 4: Statistical analysis-1

Methods of data collection, Graphical representation of data; Measurement of central
tendency: Definition, characteristics, types, merits and demerits; Measurement of dispersion
Runge, Mean deviation, Standard deviatson, Standard emror

Unit §: Seatistieal analysis-11
Variarce, Coefficient of varlation, Correlstion and Regression and their coefficientss Test of
significance: Student t- test, Chi-squire s, ANOVA; Elementary idea of probability.

Unit 6: Computer application

Fundamental of computer, MS Word: typing the script, inserling tables, figures and graphs,
preparation of dissertation and rescarch papers; MS Excel: application of formulse use of
statistical tools, preparation of graphs, histograms and charts; MS power paint: insertion of
figures, graphs, charts in presentation; Preparation of posters for scaentific presentations.

Suggested readings

I Nuticoal Ethical Gusdelines for Biomedical and Health Rescarch involving hesan particpants
JICMR, New Dealhi 2017

2. Guidelines for care and use of ssamals in scentific research, Indian Natioeal Science Academy,
New Dethi

3. Research Methodology, methods and technigues by C.R. Kothari (2009).

4 Biosattics: A foandation for analysis in health sciences, 9 E4. Wayne W Duanied (2008).

5. Camputer Tundsmestals, Pradip K Singha and Priti Smgha (BPR Publication)

Percent Change From Previous SyHabas: 100 % (Newly introduced)
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