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Skill Development

Department : Zoology
Programme Name : B. Sc
Academic Year : 2019-20

List of Courses Focus on Employability/ Entrepreneurship/Skill Development

LS/zO0/CC-101 L Non-Chordates I: Protista to Pseudocoelomata
LS/Zz00/CC-101 P Lab Course
LS/ZO0O/CC-102 L Principles of Ecology
LS/z00/CC-102 P Lab Course
LS/ZOO/GE-101 L Aquatic Biology (Practical)
n LS/ZOO/GE-101 P Lab Course
LS/ZO00/CC-201 L Non Chordates-11 (Coelomates)
n LS/ZzO0/CC-201 P Lab Course
n LS/ZO0/CC-202 L Cell Biology
LS/z00/CC-202 P Lab Course
LS/ZO0O/GE-201 L Environment and Public Health
LS/ZO0/GE-201 P Lab Course
LS/ZO0O/CC-301 L Diversity of Chordates
LS/zO0/CC-301 P Lab Course
LS/ZOO/CC-302 L Physiology: Controlling and Coordinating Systems
LS/zO0/CC-302 P Lab Course
LS/ZO0/CC-303 L Fundamentals of Biochemistry
LS/ZO0/CC-303 P Lab Course
LS/Z0O0O/GE-301 L Food Nutrition and Health
LS/Z00/GE-301 L Lab Course
LS/ZO0O/SEC-301 P Sericulture
LS/ZO0O/SEC-302 L Lab Course
LS/Z00/CC-401 L Comparative Anatomy of Vertebrates /vﬂim
LS/Zz00O/CC-401 P Lab Course
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LS/Z00/CC-402 L
LS/Z00O/CC-402 P
LS/Z00/CC-403 L
LS/Z00O/CC-403 P
LS/Z00/GE-401 P
LS/ZO0O/GE-402 L
LS/ZOO/SEC-401 P
LS/ZO0/SEC-402 L
Z00-501
Z00-502
Z00-503 Practical
Z00-504 IDLS

Z00-505(A/B/C/DIE)

Z00-506 Practical
Z00-601
Z00-602
Z00-603 Practical
Z00-604

Physiology: Life Sustaining Systems

Lab Course

Biochemistry of Metabolic Processes

Lab Course

Insect Vectors and Diseases

Lab Course

Medical Diagnostics

Lab Course

Economic Zoology

Ecology and Evolution

Lab Course (501 + 502)

Biostatistics and Computer Application
(Biochemistry/ Endocrinology/ Fish Biology/ Neuroscience/Toxicology)
Lab Based on 504 and elective paper
Microbiology and Parasitology
Developmental Biology and Immunology
Lab Course (601+ 602)

Biotechniques
w/_\,.gm

WFRSS
NEAD
ey At ey
Department of Zoology

wrdrene .,
Gury idas Vishwavidvalava, "

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




TRE R

b iR 2000 25 ¥ S vaits S fedto)

BFR, ReTagR - 495009 (B1.)
Scheme and Syllabus

Guru Ghasidas Vishwavidyalaya
{AContra Universty Etabiishod by e Cntral Tnivrsities At 2609 Y 35 109

Koni, Bilaspur - 495009 (C.G.)

B.Sc, Hon's (Zoology): CBCS 2018-2019
School of Life Scicnces

Sementer 1

( mat Pectve-1 Mu]
Anlity Enpancemam X
Corrgralasey Course-1 L {Hia& Cameumisaton)

Tuu. Fichd viswy Iodeswisl nnng
Extracurmiculay activiry NSS/ Swachita! Vocstioral 2 2)
| Trwning Specs/ viers. 3
[ — — . -on| 24 3% 3
T Semanter 11
| “Cree Course-3 Theoty
n Cres Course-3 Proctcal
| Core Coarsed Thewes
L Eng_t_ Coensed Proctodl
. Greresie Elocive-d Theory
,_Omk Elocuwe I Frsatie
i Abubty E.nhz:‘nnm:z
| Ty ¥ LAt s . . et e —
S Tear, Facld visiV induntnal tsising’

| Extracumculsr sctivicy | ’[5?"3“;‘:‘:::“' 2 )
ng’" i .

[IAY (e | ) |
B Yatal - S | *]
b T YA Swapam Swachhna (NSST | | 1
Sammer lntermhip! 1S days i wiall odbevs 1 | 1o ‘
Tarrel L dHEX LO S P 3 aan |
C(n(nm:-SM\ 'i-% =
Cuc Coare-5 Practiosl 2
| Core Coerae-s Theory .

'.“‘" C.ou:enbrnnml - — —
Core Cowse T iheaey | e - -
[Core Cowse T Praztical 'L Loth — —7
rc,'mElﬁlut-ﬁm — - o ‘;ﬁ. Il 4-‘: >-—-.:— ’
| Genemz Blective-) Pracscad = e ——1 - '
5k _uf;au.oe_t_nmﬁxmx IJ - - — — -+ :F—-.
TS Ensancement Courie-} 1 &
_ S5 Ensancement Courie-: 3 5T — ST |
| — - E— |
Semerter IV
_ - —— — ]
e e————
4.;,:(0“50 ‘ ‘“‘“ui ’ - ' i
T L Lite Sesmmirg o —1\g
Ceee Course-¥ Theery ' S zmma ! |
‘ Cors Cozese 19 Thoary Procesies - ‘ 4

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




aRiE R
freiar 3P 2000 T 25§ Siviy v S Rvto)

BFR, ReTagR - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
{ACentral Universty stablished by te Contrl Tnivonites At 2609 Yo 15 of 2009)

Koni, Bilaspur - 495009 (C.G.)

{ Coes Coune-10 Practical | = i.h —
| Genemic Blecived Thaory —
Uezene Ebovirvn4 Practical | —
Shill Emdarcemant Coene-2 | L8N UZOOST -; ¥ : __-.-——]
ME‘I‘WVAWQ lTr?.l_{.]-[V‘ < ;’._ ]
[ Swmimes intermhip: 15 days Swayam Swachils | NS ¢ tadustrsall oihers — .2 L e |
T Semsester ¥ '
Coes Couse 1) Theory | LSZOOICCS01 1, }a’é.i@&'ﬁi odogy —F _g__ =1 _: E
Cere Course-1] Practcal | LS/ZOOICC-50) P [ Lb Course 2 L
" Core Ceusse-12 Theary LEZOOWCC-801 L. | Peisciples of Genetns = ; |
[ Core Course 12 Practical | LNZOOYCCSNP labl‘Cm:rm‘ S S VS BN 3N
LSZOODSE-SOEAY L | A flasca o e
R | LSIZOODSE-SIIB) L. | B. Endoceinciogy | 4
Webvil Thisey |LszoomsE ) LGty |
. ooyt LS/ZENDSESOL(E) P | Lab Coerse I 2 .
| | ISZOODSESINC) P | Lab Course © -
' TISZO0MSESIIAI L | A Amizaal Bebavior
xecpine Specific Clestdinlogy 4 4
Beive? Theory LSZOODSE-SIXBI L | B, Parssiialogy
| LSTZO0ODSE-SRIO) L | E.b"-g.“ weductive Bislogy |
- . LSZOWDSE-SIMA) ¥ A
oo ey ezl LSZOOMSE-S42(B) P | Lab Courss B 2 1
SZONDSE-SENC) P | Lab Course C
’ : T ] A
s ., Semester V1
= ==
| Cate Cogrun.13 Thesey ;W@L"‘Sﬂ [Devaopmeoibiokogy | 4 | : '
l_Ca«: Cewse.3 Prctical | LAZ0ONCC-581 P [ ab Cintrae - Y | 4
Cues Cousse-14 Theory mnwa_,__tccm“ L Ewm»wvﬂm ~ R, § —
“Cote Couse-14_Pracical | LS200/CC0 Y [RahCoatse . & L
LZOODSEMIA) L | A Biclogy ol Trsecta
| Discpline Specific LS/ZODSE-$01{B) L. | T Fish sod Psberies 4 q
| Plectzve-) Theory LS/ZOODSE40LCI L | cw’:‘u Lifz Ceaservation and
[ . TLS/ZOOMSEMI(A) P | Lob Course A |
| Disciplon Specific | LSZOODSESM(B) P | Loh Coese B .| a2 s
Elective-3 Pr..luul | LSZONVDSESIIC] I | Lot Cousse © i
, A b vl 4 LSZOODSE4Y ——
Daserusion’ Plo;on woek ) " v
Academic Vist falowsdby | LSTOODWWIA AR g
repon adfsrmads 0 Md
sersinar | SV
| g— Y o
FOTALCREDITS . 132+ 4080

. v i / dypartraests havs lhersy tn nffer (IF and S EC courses olfered by
:vmog‘;gﬁiﬁi&ganmﬁ The No. of GF course ks four. One OF course = compalzory
in first 4 semesters each. In preseet scheme il ik proposed to have mininmen two GE cowrses {from oae
wbject) in first two somester aftes which sudent shall chenge two GE foc anoder sebject @ (I and IV
semester, so that o] e sradeat o have exposure of one additional nb;u:l

{Sabject 10 approvul by the tent authesity) JJ‘L o
\ *© e et
,‘(v Ellmpcﬂ l)rsz’?&o D, Q.nllnl %hcl Head of the Department
- i
fgr !
O'la‘:%l anron Z"f"'fl]'p
fr;ri ent f.: 12, PR

G Shasaal 2t & X e

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




Guru Ghasidas Vishwavidyalaya
A Contrl Universit stablihod by he ontral ionites At 2609 Yo. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

gE Raffenea

b iR 2000 25 ¥ S vaits S fedto)

BFR, ReTagR - 495009 (B1.)

G- -
\ 30 : o
\& Department of Zoology, GGV, Ribaspur (CG) Lo
Semester V'
Conrse type Comrse oy Fitle of Conrse Crabils o' e
. o Wk Sem
Zeology (H) 20080 | Eeannmie Zookagy | N
%_lmmm ) )
. Lo Civwrse (307 0502 | I
Fracticat
L4 llumhlund(.ulnn ] ]
Macipline Spevific %ﬁj_ ; W‘ 1 |3
"'-:_f'"_: -1 ARICDE) i_&lwr&m
20058 ;'..[’EJ%’..;. amd elostive papee | 6
'iﬁ?i’l?ib"?" { Semsinar i} E)
Tosd Credins | 21 |
Semester VI;
Course type Course Code Title of Comrse | Credits | Hre' | Hew
| A » ~ Wi Sem
Zoalogy (H) 200601 lmuw 3 |
Z00-602 nmnp-uu Biology aml 3 y==
| 20043 , 1 j 6 |
- Practical B
A L 3 3
Disciphine Specific | ZOOLDSE-2 (Biochemistry/ Eodecrinelogy! | I3
Elective -1 (ARCIVE) Fisk Biology! Nesruscience!
(DSE-ID _ Toxicelogy | _
ZOO-DSE-3 Semimar on fhe basis of published & I
research artickes relevant (o the
1npies covered in the dective
papce .
Yool Coesitr 11 -
Node:

. Groups offered by the Department for Integrated UG/ G students at entry devol
* Group I: Zeology, Chemistry and Botany (ZCB)
*  Group 11z Zoology, Chemistry and Biotechnology (ZCHT)

2. Codes of special papers
A= Binchemintry; B= Endecrinology; C+ Fish Wiodogy, D= Neureasience; F- Tovcalogy

UL -
£ Nes VB G
\/\ / *’:’(3::( \\“ ; / .)‘/:F T

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




Guru Ghasidas Vishwavidyalaya
{AContra Universty Etabiishod by e Cntral Tnivrsities At 2609 Y 35 109

Koni, Bilaspur - 495009 (C.G.)

gE Raffenea

b iR 2000 25 ¥ S vaits S fedto)

BFR, ReTagR - 495009 (B1.)

Department of Zoology, School of Life Sciences, GGV, Bilaspur (©g,

RE COURSE 1

LS/ZOOICC-101 L
NON-CHORDATES I: PROTISTA TO PSEUDOCOELOMATA
THEORY {Credits 4)
Uniz lchﬂo’uﬂﬂm 1"

General characseristics and classificason up o classes; Seady of Eaglena, Amocba
and Parsmocium; Life ¢ycle and pathagemicity of Plermodium vivar and Eatamocda
histolytica; Locoesotion and Reproduction i Protistz; Evelution of symmesry and

segnentaton of Metsrna

Unit 2: Porifers 7
General characteristics und classifiestion @ to classes; Type stady of Speow; Canal
SySlem and spiceies in spanges

Usit 3: Caldaria 12

General characteristics and classification wp 1o classes: Type stody of Obelia:
Pefymsoephise in Cnidacia, Corals and coral reels

Uait 4: Ctenephora 4
Geaeral chxxlcmucs_ and Evoletiosary significance
Unit 5: Platyhelminthes 10

General characteristics and classification W 10 classes; Type study, larval &ems and
pathogenacity of Fasciola hepatica

Unit 6: Nemathelminthes ]
General chamacteristics and classification up o chsses; Type stody of Ascaris
lumbricoides; Life cycle and petbogemicity of and WucAereria bancrofi; Parasitic

sdaptations e belminthes
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Department of Zoology, School of Life Sciences, GGV, Bilaspur (CG)

CORE COURSE |
LS/ZOO/ICC-101 P

NON-CHORDATES 1: PROTISTA TO PSEUDOCOELOMATA
PRACTICALS (Credits 2)

1. Study of whole mount of Evglena, Amoeba and Paramecium, Binary fission and
Conjugation in Paramecium

2. Examination of pond water collected from different places for diversity in Protista
3. Study of Sycon (T.S. and LS.), Hynlonema, Euplectella, Spongilla

4. Study of Obelia, Physalia, Millepora, Aurella, Tubipora, Corallism, Alcyoniim,
Gorgonia, Metridium, Pennatula, Fungic, Meandrina, Madrepora
5. One specimen/slide of any ctenophore

6. Study of adult Fasciola hepatica, Taenia solium and their life cycles
(Slides/microphotographs)

7. Study of adult Ascaris lumbricoides and its life stages (slides/micro-photographs)
8. To submit n Project Report on any refated topic on life cycles/coral/ coral reefs,

SUGGESTED READINGS
« Ruppert and Bames, R.D. (2006). Invertebrute Zoology, V1l Edition. Helt Saunders

International Edition.
« Bames. RS K., Calow, P., Olive, PIW,, Golding, D.W. and Spicer, J.1. (2002). The
Invertebrates: A New Synthesis, 111 Edition, Blackwell Science

« Barrington, EJ.W. (1979). Invertebrale Structure and Functions, 11 Edition,
EL.B.S. and Nelson
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CORE COURSE Il

LSZ00/CC-102 L
PRINCIPLES OF ECOLOGY
THEORY (Credits 4)
Uit Iz Introduction to Ecology [

Hsstory of ccology; Autecology med synecology; Levels of crganization; Laws of

limising factors-Licbig's law of mininsus sed Shelford's law of soderance; Stedy of
phyzical faclors

Unle I: Ecosystem 12
Types of ecosystems with one example (n detail; Trophic levels; Food chain: Detrines
and grazing food chadas, Lincar and Y.shaped food chaiss; Food web; Eneegy flow
through ecosysiesn; Ecological pyramids mnd Ecological efficiencies; Netrient and
biogeochemical cycle (nitropen cycle); Human modifed ecosystem

Unit §: Vopulation 18
Unique and group attributes of populaticn: Density, natalicy, maontality, life tables,
fecandity wbles, survivorship cusves, age and sex ratio, dispersal and despersion,
Exponennial and logiste growth, equation and patiems, ¢ sod X stralegiess Population
repulation-densily-dependent sd imlopendent [ctoey; Population interstions,

Unit 4: Commusity 10
Community charscterssties: speoies nchness, dominance, diyersity, abundance,
vertical stanfication, Ecotone mad edpe effect; Ecological Succession, Types of
Succession, Theories pertaining %o clumax community

Unit 5: Humas Impact on environment 10
Esviroessental Pallution: Air, water and soise pollution; Global envircesyenial issues:
Greenhouse effect, Acid raim, Global Wirming, Ozoos depletice.

Unit 6: Applicd Ecelegy ¢
Ecolugy in Wildlife Conservaticn and Management
4 ) {
: X ,
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CORE COURSE Tl
18/Z00/CC-102 P

PRINCIPLES OF ECOLOGY
PRACTICALS (Credits 2)

§. Study of life tables and plotting of survivorship carves of different types from the
bypothetcalreal dats provided

2 Determination of populatice demsity m a naturalhypothetical comumamity by
quadrate method and calculation of Shanmon-Welser diversity mdex for the same
comTmunity

3. Study of an aguatic ecosystem: Phytoplankica and zooplankton, Measurement of
arca, temperature, turbidity'penctration of light, determimation of pi, and Dissoived
Oxygen content (Winkler's method), Chemacal Oxygen Desnand and free CO;

4. Repoct o a visit 1o National Park/Biodiversity Park/Wiid life sactuary

SUGGESTED READINGS
o Colimvaux, P. A, (1993). Ecology. Il Edntion. Wiley, John and Scas, Inc.
o Krebs, C. ) (2001), Ecology. V1 Edition. Benjamin Cummings,
o Odum, E.P., (2008). Fandementals of Ecology. Indisa Edntica. Brooka/Caole
 Robent Leo Smith Ecology snd fie3d biology Harper and Row publishes
= o Ricklefs, R.E (2000). Ecology. V Editiom. Chiron Pres

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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GENERIC I' LECTIVE COURSES
T POOGRAMN 1

AQUATIC BIOLOGY

THEORY
UNIT 1: Aquatic Bismes
Briel imaroduction of the aquatic hiomos; Freshw
streams and rivers), estuanes. |
2onc and coral recfs.
UNIT 2: Freshwater Biology

priidal zonss, cosanic pelagic 7008,

(Credits 4)

ater ecosystem {lakes, wethands,
marine hemthic

Lakes: Orngin and classificalion
FPhysico—<isemnsical Charsctenstics

Dissalved Solids, Carbonate, |

Lake 2s an Ecosystom, Lake mnmhu@.
Light, Temperbse, Teermal suotification,
wbosates, Prosphates and Niteotes, Twbidity,

dissolved gases (Oaypes, Carbin dioxide

3 Nutrient Cyches I Lakes-Nitzogen.

Sulphut sad Phosphocous.
Streams: Different stages of =0
Adaptation of hili-stressn fashes
UNIT 3: Marine Blotogy

Salinity and dessity of Seax wii=, Contann

OTRANISTS, Coral roeh, Sea wee
UNIT 4 Managemen! of Agu uuo-w
Coases of pollstion: Agncults |, Industrial,
Eutrophicatson, Mapagemest a!
quality mesessments BOD aad CI

ety developmmess, Physico-chemion

] eavirounent,

tal shelf, Adapistioas of docp soa

Sewage, Thermal sod il spalls,

aservanon {kgisiations), SCWaRe treatment Water

o
X '. il‘.':"‘;»'.
5 _"‘ .’,. Q}})
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Department of Zoology, Scho..

GENERIC EY .= ¢
HGE-101 P

L8740

AQUATIC
PRA C'I'lCALS

Ciale Sciences, GGV, Bilaspur (©q,

“TIVE COURSES

JI0LOGY
(Credits 2)

1. Determine the area of a lake using gro| . unctic and gravimetric method,
2. Identify the important macrophytes, pliytoplanktons and zooplanktons

present in a lake ecosystem.
3, Determine the amount of Turbidiiyit

msparency, Dissolved Oxygen, Free

Carbon dioxide, Alkalinity (carbonates .. wcarbonates) in water collected

from a nearby lake/ water body.

4. Instruments used in limnology (Secchi dise, Van Dom Bottle, Conductivity
meter, Turbadity meter, PONAR grab sanpler) and their significance,

s, APro)cctchononthsnloaSc\u:

Fisheries Institutes,

SUGGESTED READINGS
* Anathaknishnan : Bioresources Ecolo

¢ Goldman ; Limnology, 2nd Edition

* Odum and Barrett - Fundamenials of ,

* Pawlowski: Physicachemical Methody for W

Edition

* Wetzel Limnology, 3rd edition
*» Trivedi and Goyal : Chemical
» Welch Limnology Vols. 1-11

\J\O /m/m‘:uu \\Lu}’/«

@ f“

',r“u(\\ v
pat

De (5% TZI

MRS R

and ol

< treatment plant/Marine bioreserve/

2y 3rd Edition

Wiy, Sth Edition

ater and Wastewates Treatment, 15t

2teal methods for water pollution studice

I
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Department of Zoology, School of Life Sciences, GGV, Rilaspur (CG)

CORE COURSE 111
LS/ZO0/CC-201 1.

NON-CHORDATES 11: COELOMATA

THEORY (Credits 4)

Unlt 1 Introdection o Coelomates

Evolutem of coelom and swetomerism
Unit 2: Aunelsdo

General charactenstics and Classificaticn up 10 classes: Type shady of Pheretima
Unit 3: Arthropoda

17
Geaeral characieristics sl Classification up ¥o classes: Type study of Periplovatr
Visiom and Respiratice i Arthrepodas, Lureal forsms in Arthrepods, Metsencephsts in
Fnsects; Social 1ife in boes and tensnes
Usit 4: Onyehophora 4

General charactenistics snd  Evolutionary significeace with speclad referesce o
‘Y\'Ir-lfln

Unlt 5t Mollusca

15
Uoreral chamcternstics and Classification wp %o classes; Type siudy of Pile,

Respuraticn i Mollusca; Toesion wmd detorsion & Gastropoda;, Pear] feemation in
bovalves; Evolutiomary significance of yockopbeso birva

Unlt 40 Echissdermata 12
Geeral characwnistics and Classificatson up 40 classes; Type study of Asteriae;

Wadervascular system o Astercedon; Larval formus o Echipsdenmats: Affinities with
Chordalcs

y il
| )wé.*
S )\r{

Mi)}f«‘ V

\Ji&é‘i/‘\]p
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CORE COURSE III
LS/zooncca2om ey

NON-CHORDATES II: COELOMATA
PRACTICALS (Credits 2)

L Svody of following specimess

Annelids - Aphrodite, Nereds, Heteronerels, Sabella, Serpula, Chaetoptens,

Pheretima. Hirudingria sic Arthropods « Liwwtus, Palamnocus, Palaeman, Daphnia
Bc u’ . '
vanuz, Sacculing, Cancer, Expapurus, Scofopendra, Julus, Bombys, Peviplanéra

lemnites and bonoy bees ofe Onychophora - Peripaiur
Malluses -

; Chiton, Dentalium. Pils, Dorts, Helix, Unio, Gutren, Pinctada, Sepva

Unsopus, Nautthus erc Echinodermates - Pentaceror Axterias, Ophivre, Clypeass :

Echinus, Cocumaria and Asedon eic -

? Stody of digestive system, septal nephdia sad phacyngeal nephridia of essthworm
- T.5. through pharyny, gizzard, and typblosolur imtesting of carthwaons

4 Mot of mouh, parts and dissection of di

aw.‘l\'e ‘,“m u’l’ nesvous
. \ ‘)mm o{
S 0 s5u R’ 2 j“( R-C‘IU“ O i
l bn Pru “any 'E‘lllﬂ W&: o lm sl [
: ofins [(tbnxcm_ m“mc

* Ruppent and Barnes. B.D (2006), o
D, erivbrane Zoology, VIl Editica aundery
Internatsonal Edixion iz

* Bames, RS.X., Calow, P,Obive, P. )W, Golding. DW

et
The lnvertehrares; A Spacer, 11, (2002)

New Synrhosiz 111 Edition, Blackwell Science
* Bairisgran, &)W (1979,

fvvertebraie Structure and F i
uncdions, 1l B

. \)- ot
\)\Q/ ¢ Nipam: Bicdopy of Chordates (1997, § Crand)

AL * Kotpal | Moder 1ext boc c
| - ex1 boak of Zoology: Vestebrates (Rastoi Publication)

\ ettt

.

ol t{?‘ < ’}\ gw"& W
s & ','\(“““? ‘3“0 gt (/.cxvy / w%)}/
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CORE COURSE 1V

LSZ00/0C-202 L
CELL BIOLOGY
THEORY (Credits 4)
Unit 12 Overview of Celis -
Prokaryotic and Exkaryotic cells, Virus, Wirckds, Mycoplassa, Prions, Cell Theary,
Unit 2: Plasma Membesne 12

Various models of plastms membrane, Structure Asd Functioo of Plasma Mezbone.
Tramsport across mesmtranes: Aclive and Passive traaspect, Facilitated transport
Cell pamctsoms: Tight jumctioes, Desmosomes, Gap junctions

Umit 3: Cellelsr Organelies And Endemembrane System 12

Structure and Functions: Endoplasmic Reticsluen, Golgl Apparatus, Lysosomes,
Peroxsomes. Muochoedria, Structure, Semi-amonomous mature, Eadosymiwotic
hypothesis, Milochomdrial Respiratory Chain, Chemi-osmaotic hypoctesls

Umit 4: Cytoskeleton

Structure and Fumctions: Micronibules, Micrefilaments aod Intermediade filamments
Usit §; Nucheus 19
Swucture of Nuclkus Noclear onvelope, Nuclesr poce complox, Nudeolus.
Chromann: Euchromatis and Hetroshromatin and packaging (seclecsome). Giant
Chrompsomes: Polvtens And Lampbrush

Unit 6: Cell division and Signaling 10

Mitosis, Meiosss, Cell cycle and ais regulotion, GPCR and Role of second messeager
{cAMP)

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CORE COURSE 1V
LS/ZOO!ICC-202 P

CELL BIOLOGY
PRACTICALS (Credits 2)

Fazoilisrization with the sradest’s Light and dissocting Microscope,
3 Swining of celt

wd  Effercem orgeaclles (mucless, muochondris and

Aeomosoenes.

3 Permeabeiity of Plasza membrans - efect of irotonic, kypertoni solutioa

4 Mitosis in calon oot bes s permancan slide and chant.

i Msiosls = rasshopper testis (fom slidesiphosographs provided) and
pPermancat shde

& Stady of T'olyemne SSromesome: m Chironomous larvs

p Proparation of persssnsnt shide 10 show the preseece of Barr body m human
female blooy cellscheek colls

SUGGESTED READINGS

* Kamp, G. (2010), Cey and Molecular Bology: Conceprs Experimmts. V|
Editwes. John Wiey and Sons. Ine

¢ DeRobertis, ED.P, neet Do Robertis, EM ¥, (2005). Cett imd Malecsar Biology
Vill Edition, 1 Ppiacon Williams snd Wilkins, P'hilsdeiphia
¢ Cooper, GM. ad Hausmm, R E, {21000).
Edstion, ASM Press and Sunderland, W
* Becker, W M., Kicinsmih,
af the Cell. V11 Edition. p
* Brice Aler,

The Cell: A Molecular Approack. v
sshington N Sianer fasctags, MA,
L), Hadin, ). ang Benoai, G P. 2009 The World
o0 Besgamin Cammings Pobtishing, San Franciseo,
Bray Deass, |evig Julisn, Refl Martin,
James(2008) Moleculay Biology of the Call,
New Yok and Lomdion

. w2 s PK Gup‘.l Cell “luh,)gv

e oL

Rebers Keith and Watson
Editoe, Garland pblshing Inc.

sh et al: Moleculer Colt Biology {2008, Freeman
1 e
T \
o S
- 110 ‘:Q‘i_\ A 8 I-f.xll :M c
‘-"'.‘}‘.’_o'nf- . _,'v ‘ .‘-‘"N‘,\ ' _.“. 4I n J' {; N\ O‘IAQ"L )’
I [ \ N
rea ! L 5o R LU 1 2 / o y
e § E A\ - Y
f;?"\)?%‘.'-:‘:\;,l_'.." ey N\ L e -~

“a
Py 7’
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GENERIC I'LECTIVE COURSES
1.4 TONIGE-201 L

ENVIRONME "I AND PUBLIC HEALTH
THEORY (Credits 4)

Unit I: Introduction .
Sources of Envircemental hazsr's 'rond ideatification andl accounting, fate

wwent, d&case Response Evaluation, exposary

Loxic

and persistent substances in the |
Assessment.

Unit 2: Climate Change
Greentonse gases and global warms
climate change on publsc healih
Unit 3: Pollution

Air, water, powse polistion sources 1l cifects,

Unit 4+ Wacte Manaprmest Tec! Mories
Somroes of waste, types and <! Jcs, Sewage disposal and its managemest,

te

Solid westo disposal, Blomedi e Bandling and dispossl, Nucleas \na'

handling and disposal, Waste fro ol power plants, Case histaries on Bhopa

frape!v, Chemnobyl disaster, o vse dizaster and Three Mile Island sccident and
gas fapey,

w0, Acid tain, Ozone Jeyer destruction, Effect of

pollutioa control

.

their aftomath,

Uit S Fhiseases

i secase,
Causes, »ymploms and cuntrol of s, Asthima, Chalera, Miparsatn deses

l’whon.!

= : ‘FI an ) Y’Q\Q;U))/'
({
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GENERIC FLEC I'IVE COURSES
LSZ00/CE-201 P

ENVIRONMENT AND PUBLIC HEALTII
PRACTICALS (Credits 2)

1. To determine Ph in soil and water san., .. [tom different locations.
2.To determine Cl in soil and water samplys from different Locations

3. To determine SO4 in s0il and water sam-les from different Locations

4. T determine NO3 in $oil and water a1 (e from different Locations
5. To determine BOD in water sammples fro

different Jocations
SUGGESTED BOOKS
* Cutter, S.L.. Envireamental Risk and Hacurds, Prentice-Hall of Incia Pyt
Ltd., New Delhi, 1999, |

* Kolluru Rao, Bartel] Steven, Pitblado R ;. Stricoff “Risk Asseagment
and Management Handbook"”, MeGraw i1.., lnc,, New York, 1904
* Kofi Asante Duah "Risk Assessment in &

Avirosmental managemen”,
Jonn Wiley and sons, Singapare, 1998,

* Kasperson, J.X. and Kaspetson, R.E. and Kasperson, R E., Global
Environmental Risks, V N.University Press, New York, 2003

* Joseph F Louvar and B Diane Loaver Heollb and Enviroamental Risk
Analysis fundamentals with applications, I'rentice Hall, New Jersey 1997

- v 3 J
4 Slaugel)
WREND L oY
ﬁﬁ:‘_,fﬁ‘f‘ﬂt 200N < ‘
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CORE COURSE V
LSIZOOICC-301 L.

DIVERSITY OF CHORDATA

THEORY (Credits 4)

Usit §: Intreduction and erigia of Chordates L}

Genezal charoctenistics and oufline classification, Diplesrula concept and the
Echanoderm theory of ongm of chordates, Advanced features of versebrates over
protechondsles,

Unlt 2: Zoogeography )
Zoogeatopieal ume sesde, Zoogeographical realms, Theories pestaining to distribution
of animals, Plate tectoale and Comtinental drift theory, Distribution of vestebeates in
different realms

Umit 3; Protochordata L]

General charactenistios of Hemichordata, Urochordata and Cepbalochordata, Study of
luval forms in Prolochordates, Retogressive metamorphosis in Urochoedasa.
Unis 4 Agnatha and Pisces 1%
Geseral characteristics and classification of cyclostomes up 10 ceders, General
characteristics of Choadnchthyes and Osteschthyes and  Classiflcation up to ordars,
Migratiom, Osmocegelation aed Parcutal care in fishes,

Undt 5: Amphibia and Reptilia 3 ik}
Origin of Terapoda (Evolutica of vermesirial ecvotherms), Gereral characteristics and
classification of Amphibia up 1o orders, Pareotal care in Amphibisass Geoeral
charecionation end elossifiestion of Reptidia up to sedars, Affinatien of Sphenodan,
Poisot apparatus and Bitieg mechanism in snakes.

Uit 6: Aves and Mammalia 16

General charactemstics smd chusification of Aves up w oeders, Archasplenx- a
cormecting lnk, Principles and aerodynamics of flight, Flight sdapiations, and
Migration in birds; Gemeral charscters and classification of Mammalia up o orders,

Aflimitics of Prototheria, Adapove m3ation in mumeals with reference %

locomotory appeadages

RS -
Shig. .

‘eshodYy

-
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LS/ Z200/CC-3xmp

DIVERSITY OF CHORDATA

PRACTICALS (Credita2)

L. Protecherdsts
Malsmaglosses, Herdwang Sramckipituena, Cobselal Urecherdata, Sections of Belanoglosus

through peobowcy ad branakiogeainl (egices, Sections of Awphicrat trough pharyspeal,
ititeriived and candal pagicen, Pesmaanent slide of Merdmania

Kpiculey,

2. Apnathn and Fishes

Pevromzon, Myxise Seoliodon, Sphyena, Pristiy, Torpeda, Chimaera  AMycns.
Heleropmeustes Labwn, Carla

Cirrbamir  Exocogrus, Eckemeis,
Hippacampuy, Tetradan, Diodue, Axabes, PMat Geh,

3. Anphibls and Reptilia
Fehthyophis, Necarus. Ruawvs, 8y,

Amf”-l

Hewmidactylas, ¥,

ke, Abstes, Salamandrs, Chalone, Trimpya,

ey Urowsossis Chumoefran,
Vipera, Ny, Hydroplus, Zaweay, Craced)y
04 200-poisaons suakes.

Ophivzavray, Deaco, Bunparuy,

Tur, Key oo Idensification of Ponsosoys

. * Keapal : Modem text book of enakogy: Vertebeates (Ras

L Aves and Mamealty

Study of commos birtds froan & fioren ordexs, Types of beaky ang clawy, Sovay, By
(Insectivocoes: and Frugivorous), Namus, Funanbules, Losis, Herpestes, Erinacecns,

Mot of weberian ossichos of Mysrue/ pecien from Fowd headPoraer poum
SUGGESTED READINGS

* Young 5.2 (3004) The Life of Versetvater 111 Edition. Oxfoed university prss
»Pough H. Portetrane fife, VITI Edstioa, Pearsen tematunal
* Darlingron P.), The Geog

cgrapkical Disinbution of Anlosals, R 1. Kreger Puls 0
. Ha

I B anf Hallgritmeson B, {2048 Strickberger s Evolutian. |V Edtion

Jones and Banten Publishers Ine

o Durit, Walker

& Barngs- ?nmlnw, Brooks Cole; | edition (Fcbruz) 15,199
* Nigan Biology of Chordates (1997, 5.Chiand)

togi Publication)
)
)
G~% 1
" Y}- //« f\.&w 4
“-f' p r \
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CORE COURSE VI
LSZOOICC-302 1,

ANIMAL FHYSIOLOGY: CONTROLLING AND
COORDINATING SYSTEMS

THEORY (Credits 4)

o
Structare, location, classification and functions of epithelial tssoe, connective tissoe,
muscular bssue and nervous tssue

Unit 2: Bome and Cartilage 4

Strocture and types 0f bones and cartilages, Ossification, bone growsh and resception
Unit 3: Musele

Unit 1: Tessuesy

12
Histology of dfferent types of muscle; Ultra strocture of skeletal mmscle; Moleoslar

and chemacal basis of muscle contraction; Characteristics of mmscle twitch; Motor
unil, summatson and tetaees

Unit 4: Nervoas System 1

Strecture of neuron, resting membrane potential, Ongm of actsom polential and s
propagation scrois the myelinated snd unmyelinated nesve fibers, Types of synapse,
Synagric transmission and, Neurcaascular juaction; Reflex action and its types -
reflex arc; Physiology of heanng and visson

Unit 5: Endocrine System 18
Hissalogy of endocrine glands - plneal, pituitary, thyrood, passthyrald, pancess,
adrenal; hormomes secreted by them and their mechanism of action; Classification of
hormones; Regulstion of their socretyom, Mode of hermone schion, Sigmal ansducticn

pathways for sterosdal aad non-seroldal hormones;, Hypothalumus (seuroendocrine
gland) - principal soclei involved i nearcendocrine control of anterior pituitary and
endocrine system; Placental hormones
Unit &; Reproductive System 10
Histology of 1estis and ovary, Physiology of male and female reprodoction; Puberty,
'}\P Methods of corlraception bs made aed femade
VW e
R
i (
A\
¥
Y
o

&

Courses Focus on Employability/Entrepreneurship/Skill Development

Criteria - 1 (1.1.3)




ae ReaffeEnesa
v 3R 2000 m 25 ¥ Sl vakta S fwdtom)

BF, ReragR - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
A Contrl Universit stablihod by he ontral ionites At 2609 Yo. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

¢ CG
f Zoology School of Life Sciences, GGV, Bllaspur (CG)
Department 0 Z y &

CORE COURSE Vi
LS/ZOOICC-302 P

ANIMAL PHYSIOLOGY: CONTROLLING AND
COORDINATING SYSTEMS

PRACTICALS (Credits 2)

ANIMAL PHYSIOLOGY: CONTROLLING AND COORDINATING
SYSTEMS

PRACTICALS (Credits 2) .
1. Recarding of sisnple muscle twitch with elecsrical stimulatioa {or Virtual)

2 Demonssration of the unconditioned refiex action (Doep tendon reflex such as knee
etk reflex)

3. Preparation of temparary mounts: Squanons epithelium, Striated muscle fibres and
nezve oells

4, Srudy of permanees shides of Mammalian skin, Cartitage, Booe, Spinal cord, Nerve
cell, Fituitary, Pascroas, Testis, Ovary, Adeenal, Thyroid and Parathyroud

8, Microtomy: Preparation of permanent slide of sy five mammmalian {Gostiwhite rat)
tissoes

6 Stody of eges and tadpoles of frogs

Y. Study of whole moumt preparation of chick embryo,

SUGGESTED BOOKS

o Ouywon, A.C. & Hall, 1.E. (2006). Textbook of Medical Physiology. X1 Edition,
Hercourt Asia PTE Lid. 'W.B. Saunders Company.

» Tortora, G J. & Grabowski, S (2006). Principles of Ansomy & Physiology. X1
Edithon John Wiley & sons

e Victor I Eroschenko. (2008). diFiloee's Atlis of Histalogy with Functiooal

\ }p
HEAD
=) e fyvm
Departreeot of .'Y"!f"':fh.
o vt 10 T B

. Ut
RIS E R L

conclatioas, X1 Editon. Lippmeoost W, & Wilkins

Now?-

.

Sauge, g,
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CORE COURSE V11
LSZOOICC-303 1.

FUNDAMENTALS OF BIOCHEMISTRY
THEORY (Credits 4)

Unit 1: Biomelecales 4

Chemistry of Living systeny: Scope and importance; Biomolecules: Organizational
prisiple, Configuration and coafineation; Water as a biological solvest

Unlt 2: Carbohydrates ]
Strocture and Biological importance: Monosaccharides, Disacehasides,
Folysacchandes and Glycoconjugates

Unit 3: Liphds 8
Strocture and Significance: Paysiologically important saturated and unsaturated fasty
acids, Tri-acylglyeenls, Phospholipids, Glycolipids, Steroids

Unit 4; Proteins 4

Amine acids: Stuctere, Clasafication snd Geserl properties of avamino acids;
Physiological importance of essential md noc-essential c-amizo wids Proseing
Bonds stabiliring peotem strucouee;, Levels of arganization in proteins; Denaturaticn,
Intreduction fo simple and conjugate proteing

Usit 5: Nacleic Acids ‘ 12
Structure: Purines and pyrinbdises, Nuckeosides, Nucleotides, Nuclele oeids Cot
Curvsy Basw paring, Denonwwiion and Resawration of DNA Types of DNA ond
BNA

Unit 6: Enxymes 14

Nomenclsture snd classification; Cofactors; Specificity of enxyme setion; Mechamiam
of enxyme action; Enzyme kinetes; Factoes uffecting rote of esezyme-catalyzed
rexclions; Denvation of Michaels-Meaten equatics, Coscept of Km and Vmax,

\)\ /G”}\p Lineweaver-Burk plot, Ensyme inbibetion; Alksterc eseymes and ey Kinetics;

Qg.lw.z. of eaxywee sction

¥ t,.
,1119".,
o, "
< 2 i (\Q
1, \
% < G \
‘-/C‘?'IJL“)¢ / /. < \?l‘ :
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CORE COURSE VII
LS/ZOO/CC-303 P

FUNDAMENTALS OF BIOCHEMISTRY
PRACTICALS (Credits 2)

- Qualitative tests of functional groups in carbohydrates: Benedict's test for
reducing sugars, lodine test for starch
Qualitative tests of proteins
Qualitative tests of lipids.
Paper chromatography of amino acids.
Action of salivary amylase under optimum conditions,
Effect of pH, temperature and inhibitors on the action of salivary amylase.
Structural study of DNA and RNA through models.

SEeN. B i B B

SUGGESTED READING

1. Cox, M.M and Nelson, D.L. (2008). Lehninger's Principles of Bn;chemmly, v
Edition, W.H. Freeman and Co., New York.

2. Berg, JM,, Tymoczko, J L. and Stryer, L. (2007). Biockemistry, V1 Edition,
W.H. Freemon and Co., New York.

3. Murray, R K., Bender, DA, Botham, K.M., Kennelly, P.J., Rodwell, V,W. and
Well, P.A. (2009). Harper's lllustrated Biochemistry, XX V111 Edition,
Intemnational Edition, The McGraw- Hill Companies Inc,

4. Hames, B.D. and Hooper, N.M. (2000). Instant Notes in Biochemistry, 11
\
Edition, BIOS Scientific Publishers Ltd., UK, N

5. Watson, J.D, Baker, T.A., Bell, S P, Gann, A, Levine, M, and Losick, R. W/\ ™

(2008). Malecuiar Biology of the Gene, V1 Edition, Cold Spring Harbor Ln&“mmg
Press, Pearson Pub, HEAD_

i
aﬂﬁi?d PRV ) |
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GENERIC ELECTIVE COURSES
LSZOOGE-301 L

FOOD, NUTRITION AND HEALTH
| (Credits 4)

: 5
Unit 1z Baske ccocept of fosdd and pulritiso B
Food Componests and foad-sunrimie Coscepe of & palanced diet, nUm=
digtary paniem S various groups 3

gt 22 Nutritisasd Blachenastry i L

{ Defmiten,
arboliydraies. Lipidy, Peotors- : S
; o5 Fatacoble sod Water-solsble vitasins- thow detury M

role Viami : S
{ odinse, seleninm an
i erals- Troq, calcium, plampRorss,
(mpetance Mner w
e R joer sl comcept of heath Mejor putntioeal Detlcancy

gl pagel mus), Viamin A

gy Malnsintica (kwashiockos md reanas

diseases- Prolein Enev | 7
deflcency disorders, troe deficisncy diserdess, Jodiee deficiency isceders "
U'“‘”"’“"" dsbes mellites and chesity- their Gses

. iseases- RypeiASIL
Life syle related di wodifications. Social hesith peeblems-

ey and lifestyle
nd peevealion theough \ . < :
ameking, afcoholisa, drug depossdzace asd Acyuived [mauro Dalicsency ’MM
1S) - their causes, reatment and prevestios Cammo ailments- cold, cowgh,
(AIDS) - ¢

amest
fovars, Bheir Ghases and tre "

& Foud Hyglene-| |
- hods of parification ot domestic Sevel Food end Water

Potable Wi - SOURSES and met . .
pore isfections! Bactermal infection Chokena, typhoid fevor, dvsentery, Vird

sanns, Poliomyelitis,
infection Hepall "

o : Parsatic infection:  toeniasis  sed

(LT Sy
Protoeoes  (nfectinn amochitis, pardiany,

ascanass tramambsnn. camalve agent,
wd spoilage: Cuwes ol lood spoilege and thes

auroes of lefection,  symplows aod

preventien Hrael sccomi of MU

peeverhive ocasares

. Vi P . /_

."w'(’.. . ¢
2 ] ! [prerey
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GENERIC ELECTIVE COURSES

LSZO00/GE-301 P
FOOD, NUTRITION AND HEAL TH

PRACTICALS (Cradits 23
1 To detece mluberation in 5} Ghee by Sugars ¢) Tea leaves and &) Termeric
1 Estimation of Lactow |y milk
A Ascarbic acid etanation ie foad by treimetry

3. Ewmnation of Calelsy i fiods by ttraneny

& Sdy of the stored Pals peds flom sidew’ photopraph (Scphilve owrae,

e )
fropadierame pravariom, CoNarobricAs chinensy and Tridolum coutoneww] Siels

Imtifoation, habita ard food ssurces, Samags cymed end conrol. Prepanytion of
lemporsey mounts of $1e abose sterad greln g

Ty Progect Undertake otrgaier Moed dict malysls mod carrithon coutw by oy
difSeront ape grougs
OR iSantify wumicst nich soosces of foods (Pruits snd vegetables), b
seasonal availabefity md prlce

& Stidy of surition labefing oo se koot Secds

SUGGESTED BOOKS

* Mudamis, SK ared Raggepal. MY Fundureatahs of Foods, Nurbion ssed Dief
Pherapy: Fifth Ld; 2007 New Age liscoantiood Paldinken

o Sritakebemi B Nusition Scancs; 2002; New Agr Internozonal (') Lad

o Snlishani B Food Scionce; Foartl B, 20070, New Aps Intenemasal (F) Ld

o Swarmmattss M. Hasdbook of Foods ehd Nuwitos, Filth Ed; 1985; BAFMCO

o Bamyl M8, Hao NF, and Raddy v Tea Book of Munas Nuntion, 2009, Ocind £
(3 Pubinhig Co. Pot Lig » Wardhew UM, Hanspl 35 Pengpectives in Natittheo
sevemth B 2007, McGraw Tl » Lakrs P, Siegh MO Texfbook of Netntion sast
Healite Fine Ed, 2008, Acslemis Pacelleme, « Muny MS, Shodakadhar s wanns
Food-Fazts mid Prngiples; 1998, New Age lstematonsl (F) 1ad o Gy o o

Padlic Hesth Normen, 2004, Backwel Pabilalag
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SKILL ENHANCEMENT COURSES

LS/ZOOISEC-301 L
SERICULTURE
THEORY (Credits 4)
Unit 11 Introdection s

Sericulnaee: Definition, history snd present status, Types of silkwoems: Exotic and

indigenoues species. Mulberry and non-mulberry sericuliure,

Unit 2: Biotogy of Silkworm 10
Lifie exele of Homebypx mvari; Structure of silk pland and secretion of silk.
15

Upit 3: Rearing of Silkoworms
Salection 0f mulbary variety and establshment of mulberry garden Rearing bouss
and reseing applinnces. Disinfectants: Foemalin, bleaching powder, RKO, Silkwarnm
rearing techeology: Eadly age and Late age resciag, Types of mountages, Spinning,
harvesting and storage of cocooes

Unit 4: Sitkwarm Gemeties and Breeding 1

Cienetic variability in mulberry — sources of vanmability Wilile species hybends,
Popular vasictics of lodia - chiromosomal variations Seleotion =~ chargters and
importance of a) pure lime selection b) clonal selection ¢ mass selection

Unmit 5: Pests and Diseases 10

Pests of silkwarm: Uzi fly, dermestid beetles and veriehrates. Protozoan, viral, fangal

and bacterinl discases. Control and prevention of pests and dnesses

Unit 6: Entrepreacurship in Sersculture 1

Prospects of Serwultere in Indin: Sericulture imdastry in different states, emplovment,

potential in mulberry and pon-malberry sericulture.

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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SKILL ENHANCEMENT COURSES
LSZOOSEC-HN T

SERICULTURE

PRACTICALS

(Credits 2)
1. Stady of differeul specinecn nd cocoom.

2. Stedy of mroush pars and wifk glansd

3, Stady of imsect wings wrd then vesaticn o adolt woom,
4 Snudy of yanous divesses.

5. Smdy of any tees berefical insects and ther prodeets.

SUGGESTED HEABINGS

» Mamzal oo Sericulture; Food sad Agricolture Orpaaiation, Rerm 1976

* Hodbook of Prxtkel Sericaltere: SK. Ullal asd MN. Nermsimharns CSE,
Basgaloee

* Sifcworm Rewrieg and Dsesse of Silewom 1926, P By Discctar of Pig, St &
Pub. Gevt. Peesy, Basgadoos

s Approgrine Sertcoltuesd Tecmigues, Ed M. S Joily, Director, CSR & T, Mysces
* Hendtook of Silkwoan Resiog: Apricettere 288 Techmea Manwal-l, Furi Pub
Co Lk, Tokyu, lagm 1972

» Mazsal of Sfkoworm 23 Prodeston; M. N, Narwirshoona, CSB, Tangabore 1963,

o Sthwom Vewng Wigmp—COun wd Chen Doy, Pub By FAQ, Rom
1968

¢ A G foe Breoltine Sevkoutues, K. Seegupta, Director, CSR & T Mysare 1989

* Urgnonesd Wathod of Rewiny Yeong g sikwom; 8. Krshreawany, repried
CSB, Bngakece, 1956

SUGGESTED ACTIVITY

Vi w2 ocsd encaltore mam

J
?@. o / 1 ,)\’“ ’: - bIMQﬂ.Ql '
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CORE COURSE VIII
LSZOOKNCC-401 1.

COMPARATIVE ANATOMY OF VERTEBRATES
THEORY (Credits 4)

Unlt 12 Integumentary and Skeletal System 14
Stracture, fsctions and derivatives of wsegumess; Overview of axial and
appeadicular skeleton; Jaw sespensarvem; Visceral arches; Verschrae

Bmit 2: Digestive and Respiratory System i

Alimeniary cazal and msociated ghands; destition; Skin, Gills, Lungs and air sees,
Accessory respiralory GrgRiG

Uit 3: Circulatory System 8
CGeneral plan of circulation; Evolution of beart sed poruc arches; Poctal sysiens
Unlt 4: Urinogenital System 4

Soccession of kidney, Evolution of urinogenital docts; Genezal plan of gosads;
Accessary reproductive oegams, Types of nummalian ulen

Lnit §: Nervous System 8
Comparative acoomtt of brain, Autcoomic mervous sysiem; Spanal cord, Cranial
NOTvEs in mammais;

Unit 6: Sense Organs &

Clessification of receptors, Brief account of visual and auditory receptors m human

Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)
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CORE COURSE VIII
LSZOOICC40 P

COMPARATIVE ANATOMY OF VERTEBRATES

PRACTICALS (Crredits 2)

Stady of placoid, cycloid and cienold scales teough permancat slides/pbotopraphs
Disasticulated skeleton of Frog, Vammss, Fowl, Rebbie

- Carapace s plastron of nirtle Moctoise
Maminakian skulls: Oze herbivorous and one cammivoeous snirml

.

3
4
3. Seody of structure of any two organs (heart, lung, kadoey, eye and ear) from video
receeding (may be included Al dissection not permutied)

6. Project om skeletal modificatsons in verehrales

SUGGESTED READINGS

® Kardosg, K.V. (2005) Vortebrsses' Coxrgarative Amatomy, Function ang Evolition
IV Edince. McGraw-Hil Higher Education

8 K&l UL and Car RK (2000). Comparative Anascesy of the V
Editom. The McGraw-Hils Ceerpanies

P .
\}\w/) ® Hildesbrand, M and Gaslow G.&. Anmalysis of Verteboae Structure |, Jolsn Wiley and

urtebrates . IX

Sons
..—_-I'_,\._.v ‘ -“'}.f\‘r'allf:l. HE ond Sayles, ILP Biology of Ventebrates , Kiwela Pubdishing House
(A
W
™ ’ £ }’-I ‘;-//
R LI 4 " /
\l "‘I_:);-: '\"L /- (lA)j/ E-J S
/ ( - {; Iy, v { .‘ -
= LY
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CORE COURSE IX
LS/Z00OICC402 L

ANIMAL PHYSIOLOGY: LIFE SUSTAINING SYSTEMS
THEORY (Credits 4)

Uit 1; Integumentory system 6
Cell mcticn, epithelial sed connective tissue, stracture, type and faactioa of skin,
scressocy structase of skin

Uanlt 2: Digestion 14
Suuctural organization and functions of gastrointestinal tract and sssociated glandy;
Mechamical and chemical digestion of food; Absorptions of carbohydrates, lipids,

progeing, water, minesals and vitamins; Hoemomal control of secvetion of enxymes in
Gasstromtestimal tract.

Umit 3: Respiration 10
Histology of tmchea and lung; Mechmism of respimtion, Pulmonary ventilation;
Respiratocy volumes and capacaties; Transport of oxygen and carbon dioxide in
blood; Respiratory pigments, Dissociabon curves and the facwrs infleencing o)
Cartea monoxide poisoning; Control of respiration

Unit 4: Reaal Physiology 12
Strecture of Kidney and its functiomal unit; Mecharsem of urime feemation, Regulation
of water balance; Regulation of scad-base badance

Unlt & Blood

Componets of blood mad their functions; Swozture and functicas of baemoglobin

Hazmostasis: Biood clobine svesem, Complement system mnd fibcinolytic system
Haemepaiess Blod groups; Rh fisctor, ABO and MN

Unit 6: Physiology of Heart 10
Strecture of mammalian heset, Coronary circulation; Structurs and working of
condocting myocardial fibers. Orgin and canduction of cardise impulses Cardinc
eycle; Cardmac output and its regulation, Franke-Starling Law of the beart, nervous anid

0 chemical regulstion of 2eant rte Edectrocardiogram, Bleod pressure and i1
\ \‘i“u:--:ﬂ :
) Iopsiation
.»-’_”,a, .-'d‘fl('.ﬁ‘ Ty
S e N g 7
e AL
'-Lt\."”.'\'..}.u- " %
.;M.J.’J""“ 4 \g * \}}7/_
s
o gl
Ouge.), -
v ot
2 -/—AV\_
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CORE COURSE 1X
LSZOO/CC40 P

ANIMAL PHYSIOLOGY: LIFE SUSTAINING SYSTEMS
PRACTICALS (Credits 2)

&, Determination of ABO Blood group

& Esemeration of redd blood cells and wikite beod el wimg haemocylometer

3. Estimatwon, of haemogiobin wing Sah 11's haemoglobinometer

& Prepantion of haemin and haemoechromopen ervysls

5 Kecanding of frug's hest besst under (n 2w and pecfused conditions*

6. Recording ol blood pressure uring a sphygmomanceseter

L Examinssion of secticas of mammalisn ossophagus, stomach, duodenum, fletim,
recous fiver, trackos, lung, kidney through permanem shides.

SUGGESTED READINGS

* Guyton, AC. & Hall, I £, (2006) Tex thook of Madical Physiology. XI Editon
Hercourt Asa PTE [1d, W.B. Ssunders Company.

¢ Toroea, O & Grabowski, §. (2006). Principles of Aszatoenry & Physlology. X1
Editica John Wiley & sons,

w
\\’Q}J/ » Victor P, Eroschenko, {2008), &Ficec”s Athas of Histology with Functiona!

veerelations. XIT Editlon. Lippincont W, & Wilkiss

.‘. S e ‘.'mdf:! A, Sherman ). and Lusare D (2014) Vander's Humaa Fhymiology: The
< Meckanism of Body Function. X111 Edition, McOraw Hills
) J ’_':"
\ v‘?' - 1
' v/
Q@w/ (oY ol »
/ | e a‘“l'e"-(/'
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CORE COURSE IX
LS/ZOOICC-402 P

ANIMAL PHYSIOLOGY: LIFE SUSTAINING SYSTEMS
PRACTICALS (Credits 2)

1. Determination of ABO Blood group

2, Enumeration of red blood cells and white blood ceils using haemocytometes

3. Estimation of haemoglobin using Sahli's haemoglobinometer

4. Preparation of hacanin and hacmochromoges crystals

5. Recording of frog's heart beat under in sitw and perfused conditions®

6. Recording of bleod pressure using a sphygmomarometer

7. Examination of sections of mammalian cesophagus, stomach, duodenum, ileum,
rectum liver, trachea, lung, kidney through permanent slides.

SUGGESTED READINGS

* Guyton, A.C. & Hall, J.E. (2006). Textbook of Medical Physiology. XI Edition.
Hercoun Asia PTE Ltd. W B. Saundets Company.

* Tortora, G.J. & Grabowski, S. (2006). Principles of Anstomy & Physiology. XI
Editicn John Wiley & soas,

WP R |
\J\Qr} « Victor P. Eroschenko. (2008). diFiare’s Atlas of Histology with Functional
o correlations. X11 Edition, Lippincott W. & Wilkins

o \;&_'(‘, -“' P 001\/ nnd:t A, Sherman ). ard Luciano D. (2014). Vander's Human Physiology: The
s L o _, @y

S e W Miéi¥imisem of Body Fenction, X1II deon. McGraw Hills

Yo ."l;q,l‘\

é*“‘ 18
4‘«)}‘/ (?,a“f"&‘?' ‘
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CORE COURSE X
LS/ZOO/CC-403 P

BIOCHEMISTRY OF METABOLIC PROCESSES
PRACTICALS (Credits 2)

Estimation of total protein in given solutions by Lowry's method.
Estimation of carbohydrate by toluene method,

Detection of SGOT and SGPT or GST and GSH m serum/ tissue
Detection of GSH in serum/ tissue

To study the enzymatic activity of Trypsin and Lipase /SOD and Catalase
Study of biological oxidation (LPO) [Rat liver]

To perform the Acid and Alkaline phosphatase assay from serum/ tissue.

S Bl

SUGGESTED READINGS
1. Cox, MM and Nelson, D.L. (2008), Lekninger Principles of Biochemistry, V
Edition, W.H. Freeman and Co., New York.
2. Berg, J.M., Tymoczko, J.L. and Stryer, L. (2007), Biochemistry, V1 Edition,
W.H, Freeman and Co., New York.
3. Murray, R.K., Beader, DA, Botham, K.M., Kennelly, P.J., Rodwell, V.W, and
Well, P.A. (2009). Harper's lilustrated Biochemistry, XXVIII Edition,

B\ International Edition, The McGraw-Hill Companies Inc.

W 4, Hames, B.D. and Hooper, N M. (2000). Instant Notes in Biochemistry, T1
" Edition, BIOS Scientific Publishers Ltd., UK.
(7>
AT
w “EI\ oﬁ\iﬂ oY ‘5‘
700" \
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GENERIC ELECTIVE COURSES

LS/ZOO/GE-301 P
FOOD, NUTRITION AND HEALTH

PRACTICALS (Credits2)
1. To detect adulteration in a) Ghee b) Sugars ¢) Tea leaves and d) Turmeric

3. Estimation of Lactose in milk

4. Ascorbic acid estimation in food by titrimetry

5. Estimation of Calcium in foods by titrinietry

6. Stdy of the stored grain pests from slides/ photograph (Sitophilus oryzas,

Trogoderma granarium, Callosobruchus chinensis and Tribolium castaneum): their

identification, habitat and food sources, damage caused and control. Preparation of
lemporury mounts of the sbave stored grain pests.

7. Project- Undertake computer aided diet analysis and

utriti
O i nutrition counseling for
OR i j
Identify nutrient rich souress of foods (frults and vegetables), their
seasonal availability and price
OR

Study of nutrition labeling on selected foods

SUGGESTED BOOKS

* Mudambi, SR and Rajagopal, MV, Fundamentals of Foods, Nutrition and Diet
Therapy: Fifth Ed; 2007; New Age International Publishars

* Srilakshmi B. Nutrition Science; 2002; New Age International (P) Ltd.

* Srilakshmi B. Food Science; Fourth Ed; 2007; New Age International (P) L

* Swaminathan M., Handbook of Foods and Nutrition; Fifth Ed, 1986; BAPPCO.

* Bamji MS, Rao NP, and Reddy V. Text Book of Human Nutrition; 2009; Oxford &
IBH Publishing Co. Pvt Lid, « Wardlaw GM, Hampl JS, Perspectives in Nutrition,
Seventh Ed; 2007, McGraw Hill.  Lakra P, Singh MD. Textbook of Nutrition and
Health; First Ed; 2008; Academic Excellence, » Manay MS, Shadaksharaswamy

Food-Facts and Principles; 1998: New Age International (P) 14d, * Gibney 1 al
Public Health Nutrition; 2004; Blackwell Publishing

{ ";.:\',:I]&S L L
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SKILL ENHANCEMENT COURSES
LS/ZOO/SEC-301 P

SERICULTURE

PRACTICALS
I Study of different specimen and COCOS,
- Study of mouth pars and silk gland.

(Credits 2)

1 2]

Study of mnsect Wings and their venation in adult wonm.
- Study of various disenses.

L S )

- Study of any three beneficial insects and their products

SUGGESTED READINGS

* Manual on Sericulture;, Food and Agriculture Organsation, Rome 1976
* Handbook of Practical Sericulture

SR Ullal and MN. Narasimhanna CSH,
Bangalors

* Silkworm Rearing and Discase of Silkwarm, 195

6, Ptd. By Directar of Pig., Stn. &
Pub. Gowt. Press, Bangalore

* Appropriate Sericultural Techniques; Ed. M. §. Jolly,

Director, CSR & 11, Mysore.
* Handbook of Silkworm Rearing: Agriculture and 1

‘echnical Manual-1, Fuzi Pub.
Co. Lud,, Tokyy, Japan1972

* Manual of Silkworm Egg Praduction; M. N. Narasimbanna, CSB, 'Bangalorc 1988,
* Silkwormy Rearing; Wupang—Chun and Chen Da-Chung, Pub. By FAO, Rome
1988

* A Guide for Bivoltine Sericuliure; K Sengupta, Direcior, CSR & TI, Mysore 1989,
* Improved Metlod of Rearing Young age silkwornm: §. Knshnaswamy. repeinted
CSB, Banpalore, 1986

SUGGESTED ACTIVITY

Visit 1o local sericulture units

(?[ auﬁ)-aQ, :
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CORE COURSE X
LSZooccam 1

BIOCHEMISTRY OF METABOLIC PROCESSES

THEORY (Credits 4)
Unit 1: Bloenergetics ‘
ATP a5 "Energy Currency of cell; coupled reactions; Use of reducing equivalents
und cofactons
Usit 2: Overview of Metabelism

6
Catabobism ve Anaboliem, Stages of catabolism, Campartmentalization of metsbolic

pathways, Shuttle systesss and membrane transporters; kmenmedsary metaholism and
regeatory mechanisms

Usit 3; Carbobydrate Metsbolism
Sequence of reacticns and regulation of glycolysis, Citrie acid cycle, Phosphate

pentose pathway, Glucoseogenesis, Glycogenalysis ind Glycogeness
Unit 4: Ligld Metabolism 14

f-oxidation and omegn -oxidation of saturated fatty acids with even and 0dd rrember
of carbon atoons; Blosynthesis of palmitic 2cid; Kelogenesis

16

Unit 5: Protein Metabolism 10
Catabolism of amimo ocids: Tramsamination, Deaminatice. Urea cygje, Fate of C.
skeletom of Glucegenic and Ketogenic amino ecids

Unit 6: Oxidative Phusphorylatian "

Redox systems; Review of mitochoadrial respaatory cham, Inhibitoes 2nd wn-couplers
of Elestron Transpore System

5«2“"
.," oA
= u. {r_\l"
Qs ;_" f‘w L' g0 13
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CORE COURSE X
LSIZOOICC-403 P

BIOCHEMISTRY oF METABOLIC PROCESSFS

FRACTICALS (Credits 2)

Estimating of tofal prossin in

Estimation of sahohydeate by luese method.
Detection of SCOT and s697 o
Detection of G

#ven soluticns by Lowry's methed.

rGS5T s GSH in seum/ tissse
SH i serumy lissue

To study G mZymates sctivity of Trypsin and Ligasse (SOD and Catalase
Shaty of biological oxidation (L20) (R Liver)

To perform the Asid sad Alkaline phosphatase 58y Bum sermy tisspe

SUGGESTED READINGS

] ). Ledninger Privcipler of Bmcl\m[srr_v, v
Editioa, W 1. Freemsa and Ca  New Yeek,

2, Berg I\, Tymoczko, )1 s Syyor,

L. 2007). va‘\muury, VI Edition,
W.H. Freestan and Co., New Yok

5. Murray, R X, Bender, A Botham KM. Krnnelly, p 3. Raalwell, V W, and

Well, P.A. (2000) Harper's Mwstrased Blochemismry, XX VI Editice,

'\)\p Intermational Editian, The McOraw-Hi

1 Companies Ine.
\)\Q\'/ 4 Hames, B.D. podt Heeper, NM 2

2000) fnstant Nores jn Binckemistry, 1)
- Editico, BIOS Seientifie Pablishers Lsd, UK
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GENERIC ELECTIVE COURSES
LS/ZOO/GE-401 L

INSECT VECTORS AND DISEASES

THEORY (Credits 4)

Unit I Introduction to lusects 6
General Festures of lnsects, Morphological features, Head — Eyes. I'ypes of antenmnac,
Mouth parts w.r.t. feeding habits "

1

Unit 11: Insect Vectors
Brief imtrodection of Carrier aad Vecton (mechanical and biological veclors),

Reservoirs, Heat-veotor relationshdp, Vectorial capacsty, Adapeations as vectoes, Host
Specifiaity; Clssificaton of insects up to onders, detniled fentuzes of cuders with
insects us vectors — Diptera, Siphonaptern, Siphuscalata, Hemipsera.
Unit [TT: Diptern 2 Discase Vectors

Dipterans as important lesect vectars — Mosquitoes, Sasd fly, Hovseflies, Study of

borme diseases — Malaria, Dengue, Chikungunya, Viral encephalitis,
digeases -~ Viscomal

24

masguito-
Filariasis; Control of mosquitess; Seady of ssnd fly-borme

Leishmaniasis, Cutanzous Leishmanlasis, Phicbotomus fever; Control of Sand 1y
Stedy of house fly as important mechanical vector, Myinsis, Controf of house fly.

Uwmit 1V: Siphonaptern =4 Disease Vectors 6
Fleas as mportan insect vectors, Host-specificity, Study of Flea-borme diseases -

Mages, Typtus fever; Control of fieas

Unit V: Siphuncalats a5 Disease Vectors 4
Human louse (Hesd, Body and Pubic Jouse) & Imporast insect vestors; Study of

louse-bamne diseases ~Typhus fever, Relapsing fever, Trench fever, Vagabond's
disease, Phthiriasis; Control of human louse
Unlt VI: Hempiters as Disease Vecton 6

Bugs as imsect vestons, Blood-sucking bugs: Chagas disease, Hed hups as mechanical

veutoes, Cantrol and preveation messures,

S &2
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GENERIC ELECTIVE COURSES
LSZOO/GE-401 P

INSECT VECTORS AND DISEASES

PRACTICALS (Credits 2)
L Study of different kinds of mouth parts of insecly

B Study of different kinds of legs of Insects

Y Study of following insect yectors throegh permancat slides’ photographs:

Aedes, Culex, Anophefes, Pedicdus  humaney capitie. Pediculior  fumanio
Soporis,  Phithires pubiy

Philebotomus arpentipvs

Photographs.

4 Study of different disesses transmatied by abowe insect vectors through
charts/models.

Xenopsplla  cheopés. Crwex  loctudartug
Musca  domesficn,  through  permanent  slides

SUGGESTED READINGS

Bmms, A (1977), 4 General Texr Baok of Entomology. Chagenan & Hall, UK
Clapesan, RF_(1998). The Tnrecs Stracrare and Function. 1V

Edition, Cambridge
University Press, UK

~Pedipo LP. (20023 Lmtawmedagy amd Fes Maomopement Prentice 'H.ul P

ublication,
‘Mathews, G. (2011}, Integrated Vecrse

Managemeny Contralling Vectors of
Malaria and Other Trrecs Vector Basne Dicgases. Willey
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SKILL ENHANCEMENT COURSES

LSZOOSEC401 L
MEDICAL DIAGNOSTICS
THEORY (Credits 4)
Unlt 12 Introduction to Medical Dingnostics and its Importance 2
Unit 2: Diagnostics Methods Used for Analysis of Blood 10

Blood composition, Preparation of blood smess and Differential Leucocyte Count
(D.L.Cy using Letshoan's stain, Platelot couns using haemocyraometer, Erythrocyie
Sedimentary Rate (E.S.R), Packed Celf Volume POV

Unit 3: Diagmostic Methods Used for Urine Analysis 6
Urine Analysist Phyyical characteristic s, Absotmal canstiteents
Uni :NGa-infectlons Diseases (3

Causes, types. sympioms, complications, diagnosis and prevention of Diabetss (Type
I and Type 1), ll)pcﬁcm:c-nu‘vinury and secondary), Testing of blood plueoge uring
Glucometer/'K it

Unit & Infections Discases

. ]
Causes, typos, sy mptoms, dia
Unlt 6 Tomours

Types (Benign/Malignnnt ), Detection anid metasea:

Hooe fracture, PET. MR andCTS

gnoses and prevention of Tabercwlosis and Hepatitis

A
dis. Medwal imaging. X-Ray of
san (usig photogragahs)
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SKILL ENHANCEMENT COURSES
LSZOO/ISEC-40 p

MEDICAL DIAGNOSTICS

PRACTICAL (Credits 2)
1. Deterntination of ABO Blooid group
- Enumeration of red blood cells und white blood cells using haemocytometer
- Estimation of haemoglobin using Sahli's haemoglobimometer
- Preparation of haemin and haemochromogen crystals
-Estimstion of D.L.C.ESR.P.CV.
6. Platelet count using hacmocytometer, Erythrocyte
7. Recording of frog's heart best under in sty and perfised conditions
Recording of blood pressure using » sphygmomanometer

e L

M

o

SUGGESTED READINGS

* Park, K. (2007), Preventive and Social Medicine, B.B. Publishers

* Godkar P.B. and Godkar D.P. Texrhont of Medical Laberaiory Technology, 11
Edition, Bhalan; Publishing House

¢ Cheesbrough M, 4 Laborarory Marual for Rural Trapical Hospirals, A Basix jor
draiing Coursey

* Guyton A.C. and Hall J.E. Textbook of Medical Physiology, Saunders

* Robbins and Cartan, Pathologic Bayis of Disease, VilEdition, Saunders

* Prakask. G, (2012 )i Ll Manual on Blood Analysis and Medical Diagnosties, §
Chand and Co, 110

SUGGESTED Ay IvVITY

23
Visit 10 loga) hospaan! upits
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B.Sc, (Hon's) Zoology SEMESTER -V
200.0C: 501
Credits- 02
FOONOMIC Z0OLOGY ( 5 02)
Unlt 1: Aquaculture (06 hurs)
Fish caltare. Impostance of fish anid their by-products, Prawn cultuee; Pearl culture
Umit 2: Serieulture o

Species of siK worms, their host plants, sl types of silk, Life cyche of silk worm, Mulberry stk
worm culture: Appliances used in sericultuee, Stifling, Discase

Unit 3: Apiculture {05 hrs)
Species of Baney bees, Life history of honey bee, indigenoas and modemn techniques of

apscnlture, Bee products and their uses. Disease.

Unit 4: Lac culture (04 hrs)
Marpbology of Lac Irsect and its life cycle; Lac caliure; Processing and uses of lac, Disease.
Vait S: Animal husbandry and Poultry (1M hry)

Amimal bustvndry: Types of breeds of cows and buffaloes: Matagement of dairy animals.

Poultry’ Types of breeds, Rearing methods, Diseases and control MERSAIres.

Books Recommended
- Shukla and Upadhyaya - Economic Zoalogy (Rastogi Publishers, 19949-2000)

2. Shrivastava: Test book of Applied Entomology, Vol. | &I1 (Kalyani Publishers, 19491
3. Man: Insects, NBT, India, 2006

4 Jabde: Text Book of Applied Zovlegy: Vermaculture,

Apiculture, Sericuliure, Lac culture,
Agncultural Pesss and

their Control , 2003 Discavery Publisling Hougs
Jadhav U, Aquaculture Technology und Environment. PHI Learning. 2011,

»
v

| Ny
W - )
\)»\%{x \r\w y\-‘b \/;u 54‘7
Head

Deparsment of Zeology
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BSe (Hon's) Zowlogy SEMESTER -\
2O0.0C; s
ECOLOGY AND EVOLUTION (Credin- 02)
Umit 12 Ecosyatem. {05 hry)

Componems of coasystents, Eeologwal lactors a) Abiotic: semperatune and Hpht & their effects
o organssims. B Botics Inrmspecific & inerspecific associmtions, Food
Energy fhoy in the ecesystom

Unit 2: Rindiversity snd Conservation (05 hrs)
Biodiversity conoept, types of tiodiversity Miodiversity and humun welfare, mega diversity
cones and Nodiversaty bot spots with special reference 1o India. Coneept of coamervation, in ity
und exexine methods. Faviesnmental depradabion (natural and man-made), Folluticn 1ypes,
sowrces and effects of major polhutaets of air, water, soil and noise, Coatrol of pollation

Unit 3 Pepalation Feology (04 hry)
Nutality & modality, growth forms, age pymamids, despersal. distribation types, regulation of
population density, ( ommunity scalogy: Chamcteristics, types, habitn & nicke coneepl

Unit 4: Organie evobution (05 brs)
Concepe of arganie evolution, Evidences of orgaric evolution from comparative anatomy,
embryology, palacontology, Pecchemisery  wind  geoetics;
Lamarckism. Darwinisen, modem symhetic theory.
melanesm. antibiotic and DDT resistance).

Unit 5: Popalation genetics (05 hrs)
Gene Irequency o Mendelian populiion, Haedy-Weinberg equiltbeium: maaor evolutionary
fiwces: solating mechanisms. modes of spectaton (allogatne and sympatsic).

chain, Food pyramsds,

theories of oeganic  evolution
neturml selection in sctiom {industrial

Books Recommended

1. Ecology: Principles &Applications” Chaporan J 1. & Reiss MJ (1995) Canbridge University
Press 3)

2. Envirnnmentsl Science: A Global Concern” Camnngtam WP, &5ago SW. (1997) WOER.
Moteaw Hill 4)

3, Environmental Science Tyler MG Jr. (19971 Wadswaorth Publ. Co.

4, Environmental Stodies Benny Joseph (2005) Ttz MeGraw Hill Publ Co. Lad,

5. Heywood, V.H. 20d Wassan, R.T. Global Biodiversity Assessser. UNEP ~ Cambridge

O Gadgil, M., Ghe, U and Pramed, P. Brsliversity. Resource Material for Courses, Practscul
Exercises and stedent projects it colloge and unlversitics.

Evolution (\
1P A Moody: Infroductson 10 Evalinion, o_h;‘
2 Rastogi: Organic Evoluton (2007, Kedarmath & Rammath) ¢ 7
3 Sirickberper: Evolution | y ¢ \‘Y
Ll
o \a [7:«"?"4\
AT ,

™ -‘- -'
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Courses Focus on Employability/Entrepreneurship/Skill Development Criteria - 1 (1.1.3)




Guru Ghasidas Vishwavidyalaya
A Contrl Universit stablihod by he ontral ionites At 2609 Yo. 25 of 2009)

Koni, Bilaspur - 495009 (C.G.)

ariler Reafenea

e P 009 25 ¥ vy e o )

PFR, R - 495009 (8.

Department of Zoology, GGV, Bi laspur (CG)

—

4. BSe, (Hon's) Zoology SEMESTER V
Z00-CC: 03
Pewcticnl | Credits- 02): Lab courve bused o 561 and 502

ECONOMIC 2001 OGY

1 Study of permanent stides of dilferent bevae of insccts

= Seudy of specinmens and models relevanm 1o theary paper

Stedy of life cyede of msaits theough chart'specimens
. St ] 3 3

. udy of externgl maorphology of haney bee and dissection of Sting appaeatus of honey bee
2 Sudy of Eifferem ypes of antenna,

b Field visit

| Ecological Comments on chany'materiad {as per syilabus)

= Callection and Preservation of water and wodl samples (Field Froctical)

: & Mg) from waser
Estimuion of the Mojsture Conlent & W

5. Study of Animal Adaplations undes varnc

Determiination of Toeal Hardness ((y

ater Holling ¢ apacity of sofl

s ecological conditi ons.

1)
Preparaon of fleld repoet hased o the survey of local liunn

EVOLUTION

- v
t\'qm\ O (L = Bemw 2 I ) o ' ! oie In
3 ' of fod) "Wine e et m fllll"ﬂll Hlul.' (\j our Il)‘! W‘lél“ Rl "Cﬂl dl" '
' !

#1in, mid-dgita Hir, Thumk, hypcr.mh-s;s, sulor hlindness e

: : [ 11h be
£ Suady of mode of inherit R o
f ode ¢ ancy of the following teits hy g,
mkgs ¥ pakgree charts — ottached car lobe,
D
A
\u\_\:f\" X
\ 7
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Department of Zoology, GGV, Bilaspur (CG) -
B.Se. (Hon's) Zoology SEMESTER - v
LS PAPrER
Z00CC: 504

BIOSTATISTICS AND COMPUTER AFPLICATIONS

Usit 1: Handling Data (05 frs)

seotation of

Callection of Datg, Samphing Design, Classification wd Tabulation, Graphical repw
data; Measuses of central wendency” Mead, median and Mode und their mends
Unit 2: Basie analvsis of data

Measures of dispersion

nd demesits,

(05 hrs)
Ramge, Mean deviation, Standard deviation, Standasd error
Carrelation and Regression and thelr coeflicients

Unit 3: Probability snd Sigmificance test
Elementary wes of probabifity; Test of spnifi

of mean,

{05 hry)

cance and Gileulations: 2-Test, Student (- pest. Chi-
Syuire test and s significance

Unit 4 Introdection to computer (04 hrs)
Generations of Computer, Basics of compuiers (CPL, 1O units), memOTY, computer software,
Unit 5: Netwarking (05 hrs)

Networks (LAN, WAN) and Intermet, Concept of hypertext and inteenet pentecol (HTTP,

TCMIP), bame-pages, web-pages and weilorm resannee locatoss (URL), Computer applications
Books Recommended

I James L. Bruning, B L. Kimz, Comperational Handbook of Seatistics (4™ Edtion)

2. Helmwit Fritz Van Bmden, Satistics for Tertifsed Bickogists. Wiley Biackwell (2008}

3. Rebecca W-Bremer, Marting. Stacistks 1 the Beneh-A Step-by-Step Handbon}im Baologists
by Doerge (2009) /

PR &
Y {7 [ E/R
Vs A

Head
Denarmunt of Zociogy

Gurs Ghasisas yip — :
R
A\
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B.Se. (Han's) Zonlogy SEMESTER - V
FLECTIVES |

Ukt 12 Carboby drates: Sintve and Rickogical impoctance:
Pobviaaceharides and (,il\u\‘(m,ugn.-\

Mh%&ulmms

fitty neads, Tn-acylgivee

Unit 3: Proreine

Momasaccharfdes, Dissccharkdes,

Embhcam: Physiologically importunt ssturased and unsatursted
roks, Phospbaolipids. Glycolipics, Sterods

Amino acds; Structure, Classification and Genernl prope

ries of aaminn
| impoctunce ¢ essentd sead non-essenm;

Unit 4: Nuclele Aeds: Serucire Purmes ind Pyrisnidines,

ackls Cot Curves Haw fining, Densswrnion aod Resaturaton of DNA Types of DNA und
RNA (_'un\plcmlrnlmqy of DNA llmnﬂ:ru\lumumll!ll'y ol UNA
Unit 5. Eneymes: Nomenclatare nd Clasitication: Codaciors; Speaificlty of enzyme msetan;

Enzyme kinetics: Faciors alfectin g

Nuclensides. Mucleotudes. Nucicic

Isozymes; Mechanisig of Crzyme alion
catalyzed reuctiops: Derivation of Micha

Lineweaver-Rurk Phot; Multi-sbwtraty ey
their Kinetics: Regp

e of enzyme.

clis-Menten Suan,  Concept of Kin aml Vimax,

KGons. Enzyme ishibition; Allosteric cnzymes and
ulation ol enzyme action

Booky Recommended
1. Cox, MM and Nelsoe, DL (2008

1. Lebainger’s Prisciples of Hiochemistry, V Ed Wi
Freeman und Ca., New Yok, ; o
1 Berg IM, Tymoczko, J L., and Stryey, L. (2007 Biochemisiry, V1 Edition, W.1 Freeman
and Co., New Yark

3. Murnay, RK., Bender, DA Botham, K M. Kennelly, #J., Rodwell, V W, ang Well, .4
(2008). Harper's Hiwsirated Biockemistry, XXV Edition, Intemationa) Edition, The McGraw.
Hill Companies Ing

4. Hames, B1). and Hooper, N.M (2000}, Instant Notes in Biochemistry, 11 Edivon, BlOS
Scientific Publichers Ld, UK
5. Wmsaon, 1D, Baker, T A, Bell 1 Ciann,

AL Levine, M. and Losick, K.(2008) Molecutar (I-,
Brology of the Gene, V) Ed=tion, Cold Speing Harbor Lab, Press, Pearson Puy

JY2--

\,\Qﬁ‘:,d x noav s
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OSE 1B: ENDOCRIOLOGY (VERTERRATY ENDOCRINGT 06y

BaR It Vemcbrare endocnine SVStle, ‘l\|ml’nlhﬂuﬂl)’{uphys..d SYSETI  EHasecrelion
hypothalamc  neurvserelney  cemres. scurahypophysis, adenvbypophysis Uiy popdiyais

Structure and fimction
Umit 2: Pincal organ: structuee amd function, comparative study of pineslocyies in verichrases

Unit % Comparmtive anwomy of thyrold glasd and i1 ke in metamamhosis {amphibiseg
modeli; Comparative anatomy of adrenocartical and medullary hoenologues

Unit 4 Gonads: Steroidogenic sites. steroid hoemones asd 1heir function

Uit St Endocrine control of colous change with emphasis on purs wdermedia function in
amphibians; Endocrine comtrol of csmaregulation in fish

DSE 1C: FISH BIOLOGY (FISH ANATOMY AND PHYSIOLOGY)

Unit 1: General characiers of fishes, Different types of fins, lseral line system, Swim Bladder,

sense and electric organ in fishes.

Unir 2: Age and growth; Growth rate and oage determination, Length weight relutionship, hill
stream fishes, deep sea fishes and their adspation

Umit 3: Feeding habits, General morphological feasure of digestive system, respiration,
Accessory respiratory organs in fishes, Heart aisd blood clirculation,

Unit 4- Excretion, esmorepnslation and reproduction in fish \fj)

Unit 8; Endocrine and nervous system in fishes ,\.>- s 2
A AY

pre

WY

Head
fment of Zoclogy
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aBspur(CE] ()
X
/7(&:)(\\
N\

Criteria - I (1.1.3)

Courses Focus on Employability/Entrepreneurship/Skill Development




gE Raffenea

b iR 2000 25 ¥ S vaits S fedto)

BFR, ReTagR - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
{AContra Universty Etabiishod by e Cntral Tnivrsities At 2609 Y 35 109

Koni, Bilaspur - 495009 (C.G.)

Department of Zoology, GGV, Bilaspur (CG)

DSE 1D: NEUROSCIENCE (BASICS OF NEUROSCTENCE)

Unle 15 Istroduction

An introdoction 10 nevenscience, neuromsilomy and ceurophysiokogy.

Umit 2 The Nervows system
Introductson to the structure and funciion of the neevous system: Cellular components: Nearons;
Neurogha: Nearom doctring, The peotstypecsl seueon - avons and dendeites us uniye structural

tomposents of nearoms. The jonic heses of resting membrane potential; The sction potential- its
B mton sd progerties: The action pocntial coodaecthon

Unsit 3: Cellalar and Malecular Neurohiology

Molecular and cellular approoches wsed 1o stady the ONS w1 the level of single molecales,

Synagrse: Svnatic b by A A
YIaplic tmnsmission. Types of symapses; synaptic function; Principles of chemical

Fymageic \rnsmassion; Prisciples of symptic mtegmtion; EPSPs and IPSPs. lon channels, Neural
trasemission
Unit 4 Newroteansmittery

Differemt types of neurotEnEmitery

Catecholsmines, amino a6 - pept i
X scdergic and ergic
BeUrotransmiticry; :

Transmiter pated chacewls; Goprotein
BEuTatransmitier revepears; loactropic
Unit 51 Synapse

oopled receptons and  effectars,
ol metabotropic recepoes

Fypes of synapses, exeilitory and inhibisory Pest-synaplic posential, Chemrvical tmnsmassion

flooks Recommended
l.

Neuroscience: Exploring the bewin b ; Basry
¥ Mark F. Baer; Barry W, Con
2. Fram Molecales 0 Networks: An Introdoction 1o (_'vllulnrm(dtmw' ro

by Jobe 1. Byrne. Ruth Headelberg and M, Neal Wincham Malecular Neurrscience

Newrvesioneo Fda. Dale Purves er, 51 L5rd Edn)-8) '

ury 1 NINE n)-Sinamuer Associntes, lae <200
Frinciples of Neural Science-4i5 Fdn-E andel, S Sl s
o dn-Eds. Kandel, Sehwartz and Jessells MoGeawHill
2. Nerve Cells and Aninal Behaviour. 2nd Ed-Peter J Si

: , - Simemoes and Dyvid Y P2

L_sscnl.ul Psychopharamacology- Neurascientific Basie and Practical '\g‘l:;?i::s -(-;01
Edn.Stephan M. Stab-CUP-2000 - and
7. Richard F. Thompson: The Brain — A : (24 E
rgon b, Neswoscience Primer (2% Ed. 1997 W
& The Human Brain Book - Rita Carter-2009

1

HFM%

VA g

Head ? &7 ) ,\\O‘

X
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DSE LE: TOXICOLOGY (BASICS OF TOXICOLOGY)

Unit 13 Toxicology: Scope, basic divisson o goals of tleaieology . Type of loxbcanis: Factors
affecting toxicity:

©ospecies and straim, ape, sex, nutrivioaal stalus, bormanes, cnvironmsenial
foctors

Uit 2: Dose and response: Dose-response relationship, foxicity curve, 1oxicity testing;, route of
exposure. durstion of exposure: Acute, Subacute amd Chronie, Toxicity tests

Unit 3 Public Healiby Hazands: Pesticides Geperation of pesticides; Fertilizers: Pesticide und

fertilizers residues from agneulture ficlds & control measures

Unit 4; Frissions: Carbon monoxxde, sulphure dioxide, nitre oxide, hydrocarbon, photochemical

peoducts: Heavy metals: Source, emvission and 1oxic effiect

Unit 52 Radioactive substimees: Kinds and source of radiaon exposure; biological effect of

radiasion, Famous accidents of rndioactive pallution, Health hazards of food addstives

Books Recommended

I Cassarett and Doull’s Toxicology “The Basic Scienee of The Posons™ Tth edition (2008},

2. Curtis D, Klansssen Fdioe, MeGrawHill Medical. ISBN: 978007147051 3.

5. Cassarent and Doull’s “Essentials of Toxicology™ 2nd edivon (2010), Klsadsen and
Whatkins. McGraw Hill Publisher ISBN-13; 978-0071622400

4 Introduction @ Toxkology, 3rd edition (2001), John Timbrell, Taybor and Francis
Publishers. 1ISBN |3: 9780415247627

5. Principles of Toxwology, 2od edition (2006), Stine Karen and Thomas M Brown, CRC
press. ISBN- | 3: 978-0849328565

O

Lu's hasic toxicology: Fundamentals target organ and nisk assessment, Sth edition (2009),
7. Frank C Lu und Sam Kacow, Informa Health care, ISBN: 9781420093117

b
| Gt

NV f‘—’ .1.
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—
B.Se. (Mon's) Zoobogy SEMESTER V

ZO0- CCSHY: Practieal (Credity: 12)
Lab conrve haved on S04 umil elective paper

BIOSTATISTICS
. Mean
2. Medinn
Mode

Mean deviatsm

3
4

5. Ssandard devintion

BIOCHEMISTRY

1. i
Jualittive sests of functivnal groups in carbohydrntes, peoteins and lipids

Paper chevenamopraphy of Amano acidy,

»

3 Acton ol salivary amylase under optimam couditions.
Effect of pH, emperatuce aod inhibitoes oot

he action of salivary
amylase .
.Drnmn::mwnurpmuim -

separation by SDS.PAGE

P

ENDOCRIOLOGY

« Handlipg, sexmg, nembering Msumenmnce of my

General survey of endocrine glands in ra theoagh char
. Stady of vaginal smesr preparation of rm

§. Stody of | 4 ]
¥ o histological slides of the tollewing endocrine ghainls: plovitary, th «
endocTine pancreas, testis and ovary S
5. Thyroid of figh {pharyngesl and ectopic) and replile
6 A
‘l}ml\ﬂ homologues (interrenal ad chromaftin tissues) in fish and reptile
7. Cell Types of fish pituitary |
8 Demonstration of frog mesamomhosis (}'A )
—\;r«" ’ :)’\ e
i 9 r\‘v\u\'b [ [’/,l-f, ’f
I
VAR \ 7
DA
o
Ban Hoad Q(a“’
Gty Grygie ! Zo0igy 9 \\’Y
Biregu T W yatayy | \q
S (e iy X
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FISH BIOLOGY
I Sty of scales- Placant Cyveloid and Crlenoid
> Stdy of ACCSSEOTY TeRmrmesy orgam i Anihas. ¢ Lartas and | leberppnsunie s
3 Determination of lewshmg labat of impwirtant edible fishes
4 Stody of ventibation rate ans aur beeallvng fish veder different expenimental conditions
S Determingtion aod comparison of bemaplohin costent of woter-brenthing and  air
breathung fish
O Defermination of gonadosomatic index
7. Survey of different endocrine s of fishes
8 Stwdy of Histological slides of fishes
NEUROSCIENCE
I Phasection and stody of Drosophila nervous system.
2 Study of newrons and’ or myelln by Niss, Giemsa or Luxol Fast Blue stamning
L Study of elfaction in Drosophila,
4. Sty of novelty, anxiety and spatial leaming in mice
3. Study of patustary and pineal cell types through prepared shides
6. Some impartant behuviownl technigues in newrosience:
(a) Marns water mane
th) 8 Arm radial maze or T - Mauze
(), Rotarod for studying bebaviour in e
TOXIOOLOGY
. Handling of laboeatory animals.
P Routes of drug adminestration (Oal, LM, 1P, SC)
3. Collection of blood ssmples from rats/mice
4. Estimation of non enzymatic antioxidants: glutathione.
S Measurement of liver functson tests for toxicity study.
6. Measurement of kidney function 1est for oxicity study ij\
7. Demonstration of 1oxic eflects of various xenobilotics wing computer similation =/:/
programavirtual labs /r-’ "__/‘\7

£

\ #
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"..‘H’. ‘"l\ll‘\. !ml'()‘i \' \ll'\ I'I'R - " \

ZAMECC: &M
MICROBIOLOGY AND FARASITOLOGY

Cait 12 Micrahinleay
(85 hrs)

i uction us mKTobes Vo i TICnX - pesif Alson o
i \ n ) 1583, n-’ﬂlﬁll'l md 'IJ&I")‘U"( micn "mi S, (' l wat
Cwna "l\v:ll o . ~n {

‘hﬂ‘(’ and e, manton and ﬂﬂ"!lfu_ m"ll.di. ttm chll Jnd 'l.m[ll'

nleractions of miceobes with ttman

LUnit 2 Viruyes

G %
seneral structere. Properiies, clasyifics 2y

¥ w1 ed replicat - : s X
Vinilemece factor and S phcation, Iyt cyde, lysogeny. Virions. Prians,

“h’lﬂ | f\'pll’l(u.‘ | ] tml N Il
- Culture ‘nd gro 0 m‘lm“lﬂl”“ Amu Ba.l :
.‘ \ S : u) wih " 8, L& -R'- m" © 0'
- hie . Py ('l"\' Mix,oh' A\l Y. i ) |"”’:‘abl:
m‘. s, ' P ’ 3 '"0 L) l Ly k.!, N 'ml“"u" md f(
' oD sl l)StA - LNy
2 1 50 Ll'c C’.VI( of h( 20ans

: I .
Loy, "-‘W"('Jclmux\ s frasites. Eovarmset Mstolyticn fef v

Uit §;

(! -, .
u I)\l’lll N"K’ﬂ, NS, eMm o pre
J AL ] " o L} 2 and ‘lul"l”l.

Hooks Recommeende

L. "’M'mn. Matrtaskn andp

arker PBrock 13
l’t.lrmwnmjumm' Camm rock Riology

inr_q ol &‘i(lujfgnim“ “zt o, m'

2. Stanier Ingraham, Whee
: A y s and Pairer: Gerge H
- :  Oenerl 16y
4. L".':cu.:bu&g and Cage \ﬁcmh-:ﬁ;gy: An 1;1‘::;::?:?(:“ L S e
w2y, Sherwood and Wouolverson: . ek
2008, McCingw Hill Higher lidmdx:'In""‘ e e Mltmbiukyp e \
. o
— -Jd‘--' & f
.a | C g s ¥
=y ‘\19\ BSe. (Hon'y) Zoology SEMESTER - Vi 'f X
'u)_:l'{‘r e ( 4
R SRS d
\___,;,.;-M \ 4
Head
Oepr A e
LT e
g 1S
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B.Sc. (Hon's) Zoolegy SEMESTER - V1
70000 s

DEVELOPMENTAL BIOLOGY AND IMMUNOLOGY

1sie 12 Bevelopment of Zypote (05 hirs)
Fypes of eggs and pattem of cleavape: Gastrulation and late map; Camparison of cleavage and
pastralation in sea urchan. frog and chick embeyos

Umit 22 Axis formation (05 hrs)
Determination and  differentintion. Morphomenctic gradiests i sea urchin ega;  Urganizer
concept: Mechanism of s determinatson in amphibians and fuections of the (Wganizers:
Isduction and determination during vertebrale eve formatson

Unit 3: Metamorphasis and Cellalar Potency (04 brs)
Meclanisit  of  metmorphosis  bn frop  extm-embeyonic  membranes  in  mammals]
Parthenogenesis; Regenertion; types and functions of placenta in mammals: Concept of Potency
and applicanon of embryanic stem cells

Unit 4: Intreduction 1o immunity (05 hes)
Introdiction o immunity] Inase and acquired immunity; Cells and oegans of immunc systco.
I ypes of immune cells, Primsry and secondacy lymphoid oegans aml Iymphate system

L nit 5; Acquired immunity (05 hrs)
Humoral mmunity. Antigen. Immunoglobuling (types, diversity), antigen antibody intersction,
Cell mediated immumty: Structurl orgsnization of MHC complex, Antigen processing and
presentation. Functioas of |-cells.

Books Recommended

Developmental Biology
| Gilbert: Developmental Biology (5" ed. 2010, Sinaver Assocames, Ine,, Pabhishers,
Sundeland, Massachuselts, USA)
2. Kalthoff: Analysis of Biological Dc\-cl::rmtm (2™ ed. 2008, McGraw-Hill Publishers)
1. Walpert: Principles of Development (1™ ed, 2007, Oxford)
Immunodogy
1 Acharvs @ al | lmmanology 127" ed 2011, Kalyunl Publishers, Ludhiyan Punjub)
Abhas et al: Cellular and Malecular Immunology (6™ ed 2007, Saundees)
Janeway's Immunobiodogy (7" ed. 2008, Garland Science Publication)
Kubey ¢1 al: Immunclogy (6™ ed 2007, W H. Freeman anil Company Publication, New
York) P
5. Roitt and Delvis: Roitt"s Essentianl Immunology (6™ ed. 2006, Blackwell Publication) k,
& -~

v - 47
\,\_9/‘.&)’ o |\,v~v\ﬁ° 9 »X/é/ _f\')/
.;)((’Jl \ e A

Head

Department &f I055Y
Gt G':m!u st Jayea
paaspr 1C.G

e lea b
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B.8c. (Hhim's) Zonlogy SEMESTER VI
2O CC 3
Practical (Credits- 83): Lab course based on 681 and 602

MICROBIOLOGY
ldemtiGeantion of gram positive aod gram pegative backerio through temporary slides

I Study of bacrenal growth curce

2. Study of microfbom of malk
Study of legumnous hacteria
Stady of differem bomphond crpan of Tt
Differential Commting of blood mmung cells.
& Cell imprinting of thymus and spieen

ldentification of Tood Group

PARASITOLOGY

-

[dentification Protuzcan pacasines from permaeent shides
8. ldemifi

9

cation and characieriztion of beieninth peessises
Study of permmnent slides of different larvae of insccts and hetminthes
10. Study of specimens snd madels relevint 10 thooey Pagper

L1 Study of life cycle of insascts Hrough csanspecimens

HIOTECHNIQUES
| Principle and working of ¢ eninfages.
.,

Principle and working ol Chromaography (Puper chrommogripsy)

3. Principle and working ol colorimeter wod spectrophotometer
4 Cell counting usiog hastsoeviometes (hy weing syuitable syin)
5 Woeking and principle of (low CVOInEry
) Mensising of pH using o pH metet
7 Gel electrophoresss; Nucleic acxd snd Protein clectrophoresis,
g -
r ~ 0\‘ ’é-‘ /

from pesmanent lides
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TO00

RIOTECHNIQUES

Uit 1 (S hrs)
Quantification technigues Measitring of pil using paper sirips, pli meter, Cenenlogation
{sedimentstion, density gradient)

Lok : (05 hry)
Principle of colorimeter mnd spectrophotometer; Cell counting by wsing Basmocytomelers cells
sonirg by low cytomerer
LUnin 3

Rasic peinciples of microscopy: Type of mxroscopes: Bright field, dark-nick], Phase Conlrast,

(05 hry)

Nuorescence. cleciron and confocal; Microscop measauments mkcomelry usiag the occular
and stage micrometer. [1sswe fixation, block prepasation and seetinning [ microtonmy

L' it 4: (05 hrs)

Cell and tissue culture technique: Laminar Bow. Culture medsa Sierilization: room, cultare
media and phass wares, (s of animal celi culture Cell vistilay, Cryopreservation.

Cnat §: (D5 hrs)

Flectrophosesis: Nucleic. wesd and Protein electrophorests; Chromatography: Principle and

applications of 1) Thin layer, i) Gel [fHirntion, iii) fon change W) HPLC and v) Cips

Chromatography

Hooks Recommended
| Wilson and Walker: Experimental Biochemastry (2006, Cumlwid.gc,\ :
3 Bover: Modemn Experimenal Biochemistry (1993, Benjamm ~ Cummings)
l»'c.;:\c Histochemistry = Theoretical and applied, Yolume 1411 (19801993, Churchill-

Livingstones| » . A = =
Plummer. An introduction o Proc rical Biochemistry (1989, MeUraw Hi (/.‘/‘,1

o N\
) )
\)-\[:"U;A/V’( \ s
' "AA Head
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