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B.Sc, I yearrff(trff. neFI 4{
Zoology/ cPi{rs
Cell biolo$. Reproductive biology and Developmenial
Bioloe)/6)Br4r Ff,rfil. rrf{r fq q?+,r 

',tFa-d
Core course (Theory) (Maior / Minor / Elective)

76 q 36fqqfrfl frqlefr/ Regular student
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Course Ltarning outcomer- Upon completion ofthe course students should be able to

l. Develop deep-er understanding of what tife is and how it functions at cellular level

2. Understani the nature andlasic concepts ofCell biology, Reproductive and Developmental biology

3. UDderctand structure and functions ofcell membrane and cellular organelles

4. Understa,,d the importance of Iatest reproductive trends, reproductive techniques to be applied

for human welfare.
5. Und"..tund the general patterns and sequential developmental stages during embryogenesis;

ancl understand hor-i the developmental proiesses lead to establishment of body plan of multi-
cellular organisms.
6. Llnderst;nd about the evolutionary development of various animals

Pirticularfal{,r
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1. Cell Biology
l.l Concept ii Prokaryotic and Eukaryotic Cells, difference between Prokaryotic and

Eukaryotic Cells
1.2 Srructure and functions ofPlasma membrane
1.3 Structure and functions of Colei body, Mitochondria, Endoplasmic reticulum, Ribosome

and Lysosome
1.4 Structure and functions ofNucleus
1.5 Structure and functions of Chromosome and special type of chromosomes-Lampbrush

and Polytene chromosome
1.6 Celi cycle, Mitotic and Meiotic cell division and their significance

Keyworrli/Tags: Prokaryote, Eukaryote, Celt organalles, Chromosomes, Cell Cycle
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l. Reproductive Biology
l.l Structure of Male reproductive system of Lepus

1.2 Structure ofFemale reproductive system ofLepus
1.3 Histology ofTestis, and Ovary ofLepus
l.4CanretogeDesis-spernlatogenesis and Oogenesis, difference between

Spermatogenesis and Oogenesis
t.S types ofeggs-based on amount and distribution ofyolk with examples

Keywords/Tags: Reproductive system, Gametogenesis, Sperms, Eggs
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1. Recent Assisted Reproductive Techniques (ART)
l.l Stem cell- Types and their uses

1.2 Cene bank, Sperm bank, Superovulation, Cryopreservation
1.3 In vitro Fertiiization (lVF) and Embryo Transfer (ET)), Zygote lntra Fallopian Transfer

(ZIFT), Intracytoplasmic Sperm Injection (ICSI)

L4 Placentation - t) pes. examples and functions
1.5 Placenta Banking-Placenta preservation beneflts
Keywords/Tsgs: G€ne hank, Sperm bank, Sup€rovulalion, IvF, ET, ZIFT, ICSI, Placenta
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Developmentnl Biology
1.1 Fertilization
l 2 Embryonic development of frog up to the formation ofthree germinal layers

L3 Fate map construction in frog
1.4 Metamorphosis ofTadpole Larva
L5 Parthenogenesis
Keywords/Tags: Fertilization, Frog embryology, Tadpole metamorphosis,
ParthenogenesisqMqiffi
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Unil 5 Embryonic Development of Chick

l.l Structure of hen's egg
l 2 Embryonic Developiient ofchick embryo upto the formation of primitive streak

1.3 Fate map construction in chick
I.4 Extra embryonic membranes of Chick: For44!9!l19!-.lq!9!9!!-
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@ate map,chick embryo membranes
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Suggested readings:
I Armugarn. "A Texl Book o[Embr]olog]". Saras Publicalion.2005.
2. Balinsky, BI, "An lntroduction to Embryology", Cengage Learning'2012.
3. De [obertis, EDP, De Robertis, EMF, "Cell and Molecular Biology", Eighth

edition, Lippincott, Williams & Wilkins, Philadelphia, 2006.

4. Gupta, PK,'Celt Biology, Genetics and Evotution", Rastogi Publications, 201 3 '

5. Haffner, L, "Human reproduction at a glance", BwL Publication,2ooI .

6. Larsen. "Human Embryology", Churchill Livingston; 2001.
7. Powar, CB, "Cell Biology", Himalaya Publishing House, 2010.
8. Rastogi, VB, "lntroduction to Cytology", KNRN Publication, 1988.

O. nastogi, VB," Animal Distribution and Developmental Biology", KNRN Publication, 2020'

10. Sastrr, KV, "Endocrinology and Reproductive Biology", Rastogi Publications,20lS'
I I . Verma and Agarwal, "A Text Book of Cytology ", S. Chand & Co., I 999.

12. Venna, PS, Agarwal, V, K, "Chordate Embryology", S Chand & Co,2000.
13. Pardesi, K anJ Dubey, A., "Cell and Developmental Biology", Akhand publishing house, New Delhi,

edition.2020
I 4. https://academic.oup.com
I 5. https://medineplus.gov
I 6. https://ncni.nlm.nih.gov
I 7. https://zoologylearningpoint.wordpress.com
I 8 https://zoologyre sources.com

Suggested equivalent online courses:
l. Swayam Online Courses

httns://storage,googleapis.com/uniqLr/courses/online.html
2. National Digital Library

https://ndl.iitkgp.ac.inl
3. e-PG Pathshala (MHRD) Portal, https://epgp.j.0]lib!9!.€9.!!:
4. Science Direcr Open Access Conlent
hft ps://www.sciencedirect.com/book/978 1 84334203 8/open-access

Scheme of Marks: Suggested Continuous Evaluation Methods:

\1,\inrunr \l,rk\: I(l(l
( ""ri"*i,;-; [.', E*,|,,"ti"" 30,".!.s rcCEft; Itnil Eram Theory ?0 marks

lnlernrl AssessDent:

Evaluatio. (CCE): J0

-h"*- 
"hrl b;l;lrss lests;f l0 mks eAch. oul oishich the 3 besr

scores re lo be taken into accounl

l0+10+10= J0

External A$casm€nt:'Icrn End [x.m
(l hcor) ] 70
('l ime: 0.1;00 HB.

Section (A) l0 Mrrks
(a) objecrive quesrions - 5
(b) Very Shon Ansser type queslion - 5 (word limil50 words)

Section (B) 24 Mark!:
ShortAn$ve6Type Queslions I question from each unit (woid limit
2s0 words) 4to be attempted out of7 Siven queslions

Section (C) 36 Mark:
LonSan$verrypequeslions(wordlinit500wo.dr4lobeanempted
o r ol ' sren que\lion.

l0 quBlion 0l merkl each - 10

4 queltion 06 marks each - 24
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Course Learning outcomes: Upon completion ofthe course students should be able to understand

t. The different stages of mitotic and meiotic cell division and special types of
chromosomes

2. Different stages ofembryology.
3. Through squash preparations understand the stages olcell division and structure ofpol)'tene chromosome.

4. Enhanie collaborative leaming and communicalion skills through practical sessions, team work, group

discussion, assignment and project.

I @ryoteandEukaryo1ecelI(b)StagesofMitoticcel1division
(C) Stages of Meiolic cell division (d) Lamp brush Chromosome

ffifqqn ilnaO-o df.r - (e) dldfuEo opn {dfurf-o 6if5or (q)Fry3l olreFFr

liaq{ si 3s{erT{ (q) 3ffi o)RT6r fuqrf,{ d eff{enl (<) aq{yr {qL
2 Spotti,g retatea neptoductive biotogy and Embryology (a) T S. Testis ofMammal (b) T S. Ovary

oi Mammal (C) Development stages of Frog embryology (d) Developmeff stages ofChick embryology
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3 Squash preparation olonion root tip to understand the stages of Mitosis
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4 @derstand the stages of Meiosis
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5 Trypan Blue exclusion test ofcell viability

ffier"l
(, Squash preparation ofsalivary Bland chromosome from Chironomus larva/Drosophila
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Suggested readings:

l Beffa, MM, Knight J, "Expedments in Practical Development Biology", First edition, Cambridge University,
201 I

2. Chaitanya, KV, "Cell and Molecular Biology: A lab manual" PHl,2013
3. Keller, LR, Evans, JH, Keller, TCS, "Experimental Developmental Biology Academic Press,

I998
4. Trgunayat. MM, Irigunayat, K, 'A manual of practical Zoology: Biodiversity, Cell biology, Generics &- 

De\elopmenr biolo$ . Scientillc publishers.20lc

5. Virtual Labs (hllps://www.vlab.co.in )

Sugsest€d contin uous IvAluation Methods:
lnlcr xl Ass€sslnerl Marks Extcrnal Asscssmenl lvln rks
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Visils/Survey/lnduslrial
visil)

Table work / Experiment
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