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List of New Course(s) Introduced
Department: Zoology

Program Name: Pre-Ph.D. course work
Academic Year : 2019-20

List of New Courses

Sr. No. Name of the Course
LS/Z00/PPCW 101 Research Methodology and Ethics in
Research
LS/Z00/PPCW 101 Analytical and Instrumentation Training

LS/Z00/PPCW 103 (A) Aquaculture and Fisheries
LS/Z00/PPCW 103 (B) Biochemistry and Molecular Biology
LS/Z00/PPCW 103 (C) Endocrinology

LS/Z00/PPCW 103 (D) Molecular and Genetic Epidemiology
LS/Z00/PPCW 103 (E) Neuroscience

LS/Z00/PPCW 103 (F)  Toxicology

LS/Z00/PPCW 104 Seminar Presentation
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Minutes of Meetings (MoM) of Board of Studies (BoS)
Academic Year: 2019-20
School : School of Studies of Life Sciences
Department : Zoology
Date and Time : July 06, 2018 - 4:00 PM

Venue : Department of Zoology

The scheduled meeting of member of Board of Studies (BoS) of Department of Zoology, School of
Studies of Life Sciences, Guru Ghasidas Vishwavidyalaya, Bilaspur was held to design and discuss
the Pre-Ph.D. course work scheme and syllabi.

The following members were present in the meeting:
1. Prof. Sangeeta Shukla (External Expert Member BoS, Dept. of Zoology., Jiwaji University,
Gwalior)
2. Dr. Monika Bhadauria (HOD, Associate Prof., Dept. of Zoology, GGV.-cum Chairman, BOS)
3. Dr. Rohit Seth (Member BoS, Associate Professor, Dept. of Zoology, GGV)
4. Dr. Santosh Singh (Member, Assistant Professor, Dept. of Zoology, GGV)

Following points were discussed during the meeting related to scheme and syllabus of Pre-Ph.D.
course work:

1. Insession 2019-20, following new courses were introduced.

Sr. No. Course Code Name of the Course
1 LS/Z00/PPCW 101 Research Methodology and Ethics in Research
2 LS/Z00/PPCW 101 Analytical and Instrumentation Training
3 LS/Z00/PPCW 103 (A) Aquaculture and Fisheries
4. LS/Z00/PPCW 103 (B) Biochemistry and Molecular Biology
5.  LS/Z00/PPCW 103 (C) Endocrinology
6. LS/Z00/PPCW 103 (D) Molecular and Genetic Epidemiology
7. LS/Z00/PPCW 103 (E) Neuroscience
8. LS/Z00/PPCW 103 (F) Toxicology
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Scheme and Syllabus

Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of2009)
Koni, Bilaspur - 495009 (C.G.)

Session: 2019-2020

SYLLABUS FOR
PRE-Ph. D, COURSE WORK (ZOOLOGY)

Department of Zoology
Guru GhasidasVishwavidyalaya, Bilaspur, CG

Scheme
SNo | Tvpe of | Course code | Title of the Course | Wo. | Total
Course of Marks
credity
1 | Compulsory | LS/ OO/ PPCW 101 ' 4 100
Paper Research Methodolopy and Ethics in Research |
2 | Compulsory | LS/ ZOO/ PFCW 102 4 100
Paper Analytical and Instrumentation Tralning
3 Elective LS/ ZOO! FPCW 103 1A 4 100
Paper Agquaculiure and Fisheries
LS FO000 PPOCW 103 (/) 4 130
Rinchemistry and Molecular Bislogy
LS/ 200/ PPCW 103 (C) 3 100
Endocrinalogy
LS/ Z0O! PPCW 103 () 4 100
| Molecular and Genetic Epidembology
LS/ O PRCYW 103 (E) 4 L
Mearoscience
L&/ 2000 PPCW 103 (F) 4 104
Toxicology
q Compulsory | LS/ 2000 PPCW 104 - | g
Fl.p-!l' Y Seminar Préseitation

Mote: Seminar presentation.............

(a7 >
Cuar " oze Wl
|® L
1

New Course Introduced Criteria - 1 (1.2.1)




Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of 2009)
Koni, Bilaspur - 495009 (C.G.)

(At e bR 2000 7. 26 B s v s i)

or, R - 495009 (B1.)

LS/ZOOPPCW 101: RESEARCH METHODOLOGY AND ETHICS IN RESEARCH

Unit 1: Intreduction to research

Meaning of research, objeclives of research, research process, criieria of pood research,
defising the research peoblem, basic principles of research design, developing & research plan,
sample design, chamcteristics of good ssmpling procedure, types of data.

Uit 2: Basics of scientific commanication

Types of scientific commwsication, importance of publishing research pagers, review, choosing
Joumals, constivaents of research paper: title, runming titke, suthorships, abstraces, keyweeds,
introdoction, matenals and methods, results, discsssion, acknowledgements, referces, figures,
table componesas, comnmurnicalion with the editors, handling referees comments, galley proofs.
Writimg review articles, prepacing and delivering of oral and paster presentations; knielectual
Property Rights,

Unit 3: Seatisthesl analysis

Meshads of data collection; Graphical repeesentation of data; Measursment of cestral tendency
Definition, characeristics, types, meeits and demerits; Measuremest of dispersion: Range,
Mean devaton, Standard devimion, Standard emor; Varance, Correlation and Regression and
their coefficients; Test of significance: Studest's t test, Chi-square test and ANOVA

Unit 4; Compater application

Basics of computers, MS Word: typing the scripl, inserting tables, figures and graphs 0
peepare thesis and research pagers; MS Excel: designing and application of formulae wse of
statistical sools, peeparation of graphs, histograms: and charts; MS power poest: insertion of
figares, graphs, charts in presentation; Pregaration of posters for scientific presentations.

Unit 5: Research ethics invelving human participants or laboeatory animals

Ethics and biomedical research: General principles: on ethical considerstions involving human
subjects, ethical review procedares, Instinutions] ethics committee: s organizatioa and
functions, generul cthical issucs Fihical guidelines for experimental amimals: Sousces of
caperimental animals, Laboratory animal hushesdry and management, ssesthesia and
euthanasia, laboratory animal ethics, animal ethics comenitice, w5 oeganizatson and functions,
ethical guidelines foe use of samals for scientific resesech, CPCSEA guidelines

Unit 6: Respoasible condoct of research and pubslication ethics

Values of research, Research misconduct sed ®andling misconduct, Responsible suthorship
and publication, Peer review, Reviewing and repoeting research. Intemational Committee for
Medical Jourmal Ediroes guidelines. Scientific  misconduct; Plagisrism.  self-plapisrisn,
Plagiarism detection- Computer-assisied plagiaresm detection- Citation based  plagianism
detection, svooding plagearism,

Suggested readings

I. Natomal Efhical Guidelines for Biomedical and Health Rescarch smvolving duman
participants ICMR, New Daihi 2017,

2. Guidelines for ¢are and wse of ansmals in scientific research. Indisn Natioeal Science

Academy, New Delhl.

Research Methodology, methods and techniques by CR. Kothan (2009).

Baostatistics: A foundation for analysis in health sciences, 9* E4 Wayne W Daniel (2005).

Computer fundamentals, Pradip K Singha and Priti Singha (BPB Peblication)
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Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

LS ZOO/ PPCW 102: ANALYTICAL AND INSTRUMENTATION TRAINING

Unit 1: Ceatrifugation

Principle, types amd applications of Centrifugatioe, differential and density  gradient
centnfugstion,  analytical  ultracentnfugation,  separation of DNARNA  weng
ultracentrifugation  technique, determination of molecular weight and  Sedimcntation
cocfficient.

Umit 2: Edectrophoretic technigues

General  prnciples; support media; Elsctrophoresis of mxclex  scids; Agarose gel
clecrophoresis, polyscrylamide gl clectrophocesis {native and SDS), 2D electrophoresis,
Blotbeg Southern, westen and  northemn bloting

Umit 3: Chremategraphy
Chromatography: principle, types and sppbcations of thin layer, gas, gel filsation, we
exchange, HPLC, FPLC sad alfinity cheomatography.

Unit 4: Spectroscopy

Eleczromagnesic spectrum, Lambert Beers's Law, Photometry, UV/VIS Spectrophotometry,
Atomsc ahsorption spectrescopy, ESR and NMR specarnscopy, Mass spectroscopy (LC-MS,
GC-MS), Fluoroscent spectroscopy.

Unit & Microscepy

Basic peinciple, constituents and biological applicscias of Bright-field micrascope, Dark-ficld
microscope, Phase contrast mecroscope, Dafferential mterfercsce  contrast  macrascope,
Fluorescence mcrascope, Confocsl microscope, Atomic force mucroscopy, Transmissaon and
SCANNING eReciron macroscope.

Unmit 6: Molecular bislogy tochmiques

Genotyping techmagues- [aggoduction; theory and peactice; RFLP; RAPD; southern
hyboidzation; DNA Sequencing, DHPLC, TegMaz assay, Armay OGH, microanay, Primer
designeng, polymerase chain reaction; Thermal cyeler, Gradiest PCR, quastitative PCR;
TagMan peobes, Syber green, primer qualities.

Snuuted readings
Wilsom and Walker: Principles of Biochemical and Molecular Biological Techaigues (6*
Ed. 2006, Cambridge University Press)

2. Boyer: Modern Experimental Biochemustry and Molecular beology (2% Ed 1993,

Benyamin/Comin)

Lodish et al: Moleculer Cell Baology (2007, Froeman)

Freifelder: Physical Biochemistry (2% Ed. 1582, Freeman)

5. Plummer An kntroduction 1o Practical Beochemastry (37 E4. 1990, Tata-McGeaw Hill)
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Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

LS/ ZOO/ PPCW 103 (A): AQUACULTURE AND FISHERIES

Uni't 1: Iammubummm.mpm

Basics of aquaculture; Fin and shell fishes; India and world aquaculture-Role, status and
importance of aquaculture; Major intand capture fishery resources in India- Lake and Reservoir
fisheries; Nul:;y system in Estuaries and brackish water; Major and minor marine fishery
resources in India.

th‘llt::C!lumsymvl

onoculture; Polyculture; Extensive and intensive culture; Integrated fish farming- Paddy cum
fish culture; Fish and prawn culture in fresh water ponds: Fin fish and shell fish culture in
mm;hmmowmmm; Culture and Nutritional value of Rotifers,
Arternia, Copepods and Daphnia

Unit 3: Induced breeding and genetic improvement

Factors responsible for induced beeeding; Hypophysation; Use of different synthetic and
mmmmwmmmmm«mmmmnmm
breeding of carps; Hybridization in fishes; Chromosomal manipulstion: Androgenesis and
Gynogenesis; Polyploidy.

Unit 4: Techniques in aquaculture and fish biotechnology

Recent Wehniques in Aquaculture, Ciyupreservation technique for life feeds, Bio-enrichment
technique; Regulation of vitellogenesis in shell and fin fishes; Application of biotechnology in
aquaculture and fisheries; Molecular markers used in fisheries and aquaculture

gms:f\uqmcmmumm
utrophication and their impact on aquaculture; Impact of environmental toxicant on fish

memycMMﬁlmhmumﬁmmdmlofaqmﬁc
pollution; Waste disposal systems i India.

vmc:rmmwwmofmummmmmrwugm
research topic.

Suggested readings

. Chakroft: Freshwater Fish Pond Culture and Management (1987, Scientific Publishers)
Jhingran: Fish and Fisheries of India (1985, Hindustan Publishing Corporation)

Lagler, Bardach, Miller and May Passino: Ichthyology (2003, John Wiley)

Gupta and Gupta: General and applied Ichthyology (Fish and Fisheries) S Chand 2006,
Kreuzer, R: Fishery products, FAO, Fishing News (Books) L4d., England, 1974

Evans: The Physiology of Fishes (2006, CRC Press)

Gopakumar, Singh and Chitranshi: Fifty Years of Fisheries Research in India (2000),
Fisheries Division Indian Council of Agricultural Research)

Hall: Ponds and Fish Culture (1994, Agro Botanical Publishers)

Huet: Textbook of Fish Culture, Breeding and Cultivation of Fish, Fishing News (1989)
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Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

LS/ ZOO/ PPCW 103 (B): BIDCHEMISTRY AND MOLECULAR BIOLOGY

Unit 1: Bio-molecules and their interaction relevant to bielogy
mmmmnmotmeidg'mw&ﬁmumm
structure; peptide bond, Secondary structure, o-helix, f-pleated sheet and bends,
mmpmwmmmmmmmwm

raction between biomolecules; H-bonding, Vander-Wall's forces, Electrostatic forces,
Hydrophobic interaction.

Unit 2: Bioenergetics and metabolism

umofﬂmmodyn-niandmeirawliaﬁmmwof&uw. Metabolism:
g;l:cp.! of metabolic pathways; Energy transduction: Glycolysis and oxidation of unsaturated

Unit 3: Enzymes
of Michaelis-Menten equation.

g-m:Nnhkuus

tructure and types of DNA, Mechanism of DNA replication: DNA polymerases, Origin of

f;:yﬂlgonl;dfnmaﬁ:ndwimc. Replication fork and replisome, Termination of
ication. Structure of RNA; m-RNA, t-RNA, -RNA; Mechanism of transcription; RNA

polymerases, Processing of hnRNA, Genetic code and mechanism of translation, Post

translational modification.

Unit 5: Apoptosis
Process ofapqmm: Induction and biochemical changes, Execution: cytochrome C release,
caspase action, Phagocytosis of apoptotic bodies; intrinsic and extrinsic pathways.

Unit 6: Topics relevant to their area of research, literature review and analysis for the given
research topic,

Suggested readings:

I. Nelson et al: Lehninger Principles of Biochemistry (6%d, 2008 MacMillan Worth)
2. Voet&Voeet: Biochemistry Vol 1 & 11 (3rd ed 2004, Wiley)

3. Lewin: Genes X (20012, Jones and Bartlett)

4. Sambrook& Russell: Molecular Cloaing (2001, Cold spring Harbor)

5. Asubel et al: Current Protocol in Molecular Biology (1994, Wiley)

& W
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Guru Ghasidas Vishwavidyalaya
(A Central University Established by the Central Universities Act 2009 No. 25 of 2009)
Koni, Bilaspur - 495009 (C.G.)

LS/ ZOO! PPCW 103 (C): ENDOCRINOLOGY

Unit 1: Introduction to
Principles of“mm,mﬂpdhnmmurmwmu
Endocrine, Paracrine, Autocrine and - it Mo A

' 2 ;ndthdrs L _; . .'i."\ ey Sy M,‘be. ERREX v
hormones, growth promotion and malignancy, genes, mutations and cadocrine functions.

Unit 2: Neuroendocrinology

The pituitary gland: Anatomical and functional connections of the hypothalamo-pituitary axis;
ey patterns and control: Actions of grovwih hormm A“{,._',','!ﬁ.m

gmﬁcmmmmaMmhmmn&mobeofmcpuwmAw

and oxytocin.

Unit 3: Peripheral Endocrine Glands

T"'!. endocrine I'sml;?ﬁ'm rﬂ.qf.mqofhnﬂin-ﬂzlmn:mhyrzlm
hormone synthesis and secretions; The Adrenal Gland, 5 :

: of i s of
synthesis in the adrenal - The

parathyroid gland and vitamin D,

Unit 4: Molecular Endocrinol
Molecular mediators (GPCR Family, DAG &aloton Sl oy 8t Molecularlevel:
and phosphatases in cellular Signaling

ovarian failure, polycystic
Reproductive Techniques,

Suggested readings:

Hadley: Endocrinobogy, Prentice Hall (6° Ed. 2007)

Bolander: Malecular Endocrinology (3% Ed. 2006, Elsevier)

DeGroot and Jameson: Endecninology (5*Ed. 2006, Vol 1, Elsevier-Saunders)

Larson Williams Textbook of Endocrinology (10 Ed 2002, Saunders Norman and Latwack)

Adashi et al: Reproductive Endocrinology, Surgery and Technology (1996, Lippincott-Raven
publishers)

Kaubil aud Neill: Encyelopedss of reproduction, Vol, -4, Academic Preas, 1998,
Lamming: Marshall's Physiology of Reproduction (1984, Longman)

Paulson et al: Andrology: Male Fertility and Stenility (1986, Academic Press)
Yen et al: Reproductive Endocrinology (1999, Saunders)
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LS/ Z0O7 PPCW 103 (D): MOLECULAR AND GENETIC EPIDEMIOLOGY

Unit 1: Human genome

Fundamental genctic elements, Repelilive elements, Mitochondrial genome, Genome
variability: single nucleotide polymarphisms, short .w.iu peats, Inssri i i
polymorphisms and mixed polymorphisms, . SR

Unit 2: Human geme mutation mechanisms and consequences
Meutral wvariation, DMA polymorphisms, Disease causing mulations, General principles of
genatype —phenatyps comelation.

Unit 3: Genetics and genomics of human population structure

Evolutionary forces shapi wvanation, Global patterns of human population
structure, Genetsc sinciure i gmmnﬂ“m
human & medical genetics

Unit 4: Disease causation and epldemiological hypatheses
muym of discase frequency: case daﬁnm:t incidence and prevalence; Measures of

ﬁ:ﬁm: adds atio and risk ratios; Study desipns: cross-sectional, case-coniral, cohort

Unit 5: Animal and cellular maodels in genetics and disease

[Ihifmm minde| nmanms and their suitability fr research,Utilization of organ specific cell
lincs for expression studies, Generation of various disease models and their uge, including
transgenic mouse miodels 2nd the vse of induced plaripotent stem cells.

Unit &: T-uqi:: televanl to their area of research, Inerature review and analysis for the given
research topic.

Suggested readings

I. Heaglehole B. Bonita B and Kjellstrom T, Basic Epidermelogy. 1998, Whorld Health
Onganization, Geneva, '

I Richard F and David M. 1991, Lecture notes on Epidemiology and Public Health
Medicine. 1991, 3* Ed, Blackwszl] Scientific Publications,

3. Templeton AR, 2008 Human Population  Genetics  and Genormics, Academic
Press'Elsevier, Oxford. 498 pgs. hitps:/'wwrw elsevier.combookshuman-population-
genetics-and-genomica/ templeton@TR-(- 1 2-186025-5

4. Walz K and Young J. 2019, Cellular and Animal Models in Human Genomics Research
[ Translatsomal and Applied Genomics), Academic Press; 1# Ed,

3. Robert FM and lan DY, 1995, Emery’s Elements of Medical Genetics, 9 Ed. Churchill
Livingslone

& Lynn BJ, John CC, Michael JB ond Raymoad LW, 2003, Medical Genetice. 3% Fd hdashy.
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L&/ ZOOY PPCW 103 {Ej: NEUROSCIENCE

Unit 1: Introduction
An introduction to neuroscience: Parts of the brain and systemic regulation.
::..“ 1: Early embrvonle development

jor events in early embryonic development: Role of nucleus and cytoplasm, cleavage
formation nf blastula and gastrula; Embeyonic origin of nervous system, early meural
morphogenesis in vertebrates and inverteheates,

Unit 3: The Nervous system
Intreduction to the structure and function of the nervous syatem: Cellular companents:
Neurons; Neuraglia; axons and dendrites as unique struetural components of neusans; Action
potential; Generation, conduction and properties of the action podential,
IB.IIII 4: Cellular and malecular nearablology

ynapse: Synaptic transmission, Types of synapses; synaptic function; Principles of chemical
synaplic transmession; Principles of tic in ion; EPSPs and TPSPs:
i e yIap begration 5Ps; lan channels,
gnltﬁ: Newratransmitters

ifferent types of Beurmransmitlers; Transmitier gated charmels; (-protein coupled recepsors
and effectors, neurotransmitter recentors; lonotrapic and metabotropic recepiorns,

Umit &: Biological imperatives

The Hypothalamicregulation of biological dhythm. sires i
EeEs, Mneerand 2 gical chythm & sheep, temperature, thirst and

Suggested readings

1. Mark F. Baer; Barry W. Connars, Neuroscience: Exploring the brain, 2015

2, E;“M:;nlﬁ!;ﬁ and Jessell. Principles of Meural Sefence-4* Fdn-Fds. MeGraw Hill

1 ;;rg?uns and David Young. Nerve Cells and Animal Behavicur-2* Ed-Peter ] CUP-

4. Htephan M. Siuhl: " Psy ieati i
R M e Pk - et 1

5. Richard F. Thompson: The Brain -A Neuroscience Primer (2% Ed. W. H. Freeman &

Comparny], 1993,

RitaCarter: The Human Brain Book - (Dorling Kindersley), 2009,

Squire: Fundamental Neuroscience {3rd Edition), Ebsevier, 2008

Smith: Elements of Molecular Neurchiology, lohn Wiley & Sons, Led. 2003

L ]
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LS/ ZOO! PPCW 103 (E): NEUROSCIENCE,

Unmit 1z Introduction
An introduction to neuroscience: Parts of the hrain and systemic regulation.
::I!n!t 1: Early embryonic develapment

ajor events in carly embryonic development: Role of nucleus and cytoplasm, cleavage
formation of blastula and gastrula; Embeyonic origin of nervous system, early neural
morphogenesis in vertebeates and invertehrates,

Unit 3: The Nervous system
Intreduction b the structure and funciion of the nervous syatem: Cellular components:
Neurons; Neuroglia; axons and dendrites as unigue strsctural components of newrans; Action
polential; Generation, cenduction and properties of the action potential.
lélnh 4: Cellular and molecular neurobiology

ynapse: Synaptic transmission, Types of synapses; synaptic function; Principles of chemical
synaptsc transmussion; Principles of tic in ion; EPSPs and TPSPs:
e iy synap bepration 5Ps; lon channels,
Eﬂlh’ﬂ Mewratransmitbers

ifferent types of Beurotransmitlers; Transematier gated chasnels; G-protein coupled receptors
and effectors, neuratransmitter receptors; lonotrapic and metabotropic neceplors.

Unit 6: Biological Imperatives

The Hypothalamicregulation of biological rhythm. sires i
e ) mical shythm &, sheep, temperature, thirsr and

Suggested readings

;. :I:T:LFI Ea: Barry W. Connars, Neurcscience: Exploring the brain, 2015

. « othwartz and  Jessell, Principles of Neoral Sclenpe-d - raw Hi

ot lee S P ience-4* BEdn-Bds. MoGraw Hill

1 §$?0n5 and David Young. Nesve Cells and Animal Behaviear-24 Ed-Peter ] CUP-

4. Stephan M, Stahl: Essential of Paychopharamacology — Meuroscientific Basi
Practical Applications- 29 Ed. CUP, 2000, =% fiphe

5. Richard F. Thompson: The Brain -A Neuroscience Primer (2 Ed, W. H, Freeman &
'C!:-mpan:,.']. 1993,

B, th&f_‘.artcn The Human Brain Book — (Darling Kindersley), 2000,

Squ_lr:.' Fundamental Weuroscience (3nd Edition), Eksevier, 2008

Smith: Elements of Molecular Neurchialogy, John Wiley & Sons, Led. 2003

=
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LS/ ZOO! PPCW 103 (F): Toxicology

Uit 12 Introductian

An introduction to toxicology; Classification of toxie substances; Biochemical and molecular
methods in toxicology.

Umit 2; Toxicant processing in v

Ir.nlautn of exposure to xenobiolics and disposition of xenobiotics. in animal body [ Ahsorpdion,
Distribution, Biotransformation and Excretion of xcnobiotics); Toxicity of herbal, dietary
supplements and certain drugs. Occupational health hazards, diseases and preventive measunes.

Unit 3: Reactive metabolites and oxidative stress

Introsduction to reactive metabolites, Reactive oxygen species amd reactive nitrogen species;
Sources of RUS and RNS; Natuse of free radicals and their generation; Initiation, peapagation
and termination of radical reactions; Formation of free radicals in lipids and lipid membranes;
Onidative stress and its toxicological consequences on proteins, lipids and DNA.

Unit 4: Antioxidant defense mechanisms

Role of enzymatic antioxidants including Superoxide dismutases, Catalase, Glutathione
peroxidase, Ghutathione reductase, and non enzymatic antioxidants., incheding Glutathione,
tecopherols and [i-carotene,

Elltﬁ:ﬁy!ﬂﬂh'l’lﬂ:ﬁy
Mmmf:mmh:ﬁmmgmﬁwﬂﬁmuﬂmnfﬁminm.
metabolic activation of hepatotoxicants; Structural organization of the kidney, kidney function
tests, factors contributing to nephrosoxicity, nephrotoxicants.

Unit 6: Metals toxicity

Metal- Ligand interactions in biological fluids, metal fon interactions with msceomelecules:
Metal protemn interaction; metal nucleic acid intersctions; Induction of metallothionein, heat
shock proteins, cyto skeletal effects, heam-pomphyrin metabolism.

Suggested readings

l. Klassen CD (2008) Cassarett and Doull’s Toxicoblogy; The Basic Science of The Poisons,
T* Ed. McGraw Hill Publisher.

1. Timbrell I (2000) Principles of Biochemical Toxicology, 37 Bd. Taylor and Francis,

Klaassen and Whatkins (2010) Cassarett and Doull’s “Essentials of Toxicology™ 2™ Ed.

MeGraw Hill Publisher.
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