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Cell-Structural and
Functional Uni¢ of Life
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<+ All organisms are composed of structural and functional
units of life called ‘cells’.

» weft Sfig S & FaecAs IR FRTcAs sl ¥ o @ §
ot 'PIRST Fer J1ar T

* The body of some organisms like bacteria, protozoans
and some algae is made up of a single cell whereas the
body of higher fungi, plants and animals are composed of
many cells.

» 8 Sl A} dFARET, W R Fo dard F RN F & O
| P ¥ T ST ¥ S9F Iva Faw, ot R Seest #w7 oadR |
FE PIARIAT A FaT ghar g
+ Human body is built of about one trillion cells. ]
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THE CELL AND CELL THEORY
o 3R AT RS

<+ Landmarks in the study of a cell.
> TH el & FEIYT A dsATH|

+ Anton Van Leeuwenhoek invented the microscope,

Robert Hooke in 1665 observed a piece of cork under the
microscope and found it to be made of small
compartments which he called “cells” (Latin cell = small
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<+ In 1672, Leeuwenhoek observed bacteria, sperms and red
blood corpuscles, all of which were cells.

» 1672 #H, cgdeTeld o SFEIRAT, YFIV] AR AT & FHIORHT FT
qetEeT fRaT, st @t :fRrET of)

+ Much later, in 1831, Robert Brown, an Englishman
observed that all cells had a centrally positioned body
which he termed the nucleus.

+ 9gd 9 #H, 1831 H, Ud¢ I3, THh AT o @1 & ol
FRAFH § tE ST vT @ Tud R @ ¥ e seels
A1fAF FaTl
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The Cell Theory/de I

+ In 1838 M.J. Schleiden and Theodore Schwann
formulated the “cell theory.” Which maintains that:

» 1838 H wHAS fa3d IR AR g F "FfAFH RAga” d9R
fFam 3 x@ar § &
<+ All organisms are composed of cells.

» gt ST FAFET T a9 9 2

<+ Cell is the structural and functional unit of life, and cells
arise from pre-existing cells.

s FIAFT g HT AEAHAS IR FETAF 5o ¢, 3R AT
qga @ HAlsg FRFET § 3cqe=T et B
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+ The cells vary considerably, in shapes and sizes. Nerve

cells of animals have long extensions.

» PRAPT HFR HR IFR A FH B gAY &1 Fgat i afe
PIAFIH FT AFAR o1 ghar

+ They can be several centimeter in length. Muscle cells

are elongated in shape. Egg of the ostrich is the largest
cell (75 mm). ’
.:.amﬁa%maamgu geff FAFIT 3MHFR A T
gId &1 AT FT IH3T WA 931 HIfAFT (75 A 2

+ Some plant cells have thick walls. There is also wide

variation in the number of cells in different organisms.
» F el # FRAFRT & A dar @d@t §1 RffeT et &
FIRF3T F TEGT F off sFgF Aeaar @ 2
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The Cell/&er

<+ A cell may be defined as a unit of protoplasm bound by a
plasma or cell membrane and possessing a nucleus.
% T HIART B CATTHAT AT FAFT Biec A I8 WelcarsH HT T
:;T@%$wﬁﬁm?rﬁm1mm%amwﬁwm
|

+ Protoplasm is the life giving substance and includes the
cytoplasm and the nucleus. ‘

| + NACAeH fad g arem ey § 3R ' "EevasH 3T |
gfFaay A gl
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+ The cytoplasm has in it organelles such as ribosomes,
mitochondria, golgi bodies, plastids, lysosomes and
endoplasmic reticulum. Plant cells have in their
cytoplasm, large vacuoles containing non-living
inclusions like crystals, and pigments.

. HIgeICATod # ISEMAIA, HASCIPlesdl, IMesil 98], Colieesd,
aEEEA AR weratas e ¥ e T §1 9eT
FNFEH A 39% TEAtAsH A a8 RFaww gt § B ‘
freeer 3R & S fasia Ay g ¢
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+ The bacteria have neither defined cell organelles nor a

well formed nucleus.

SFREAr & & aRenRa FRF 3o @ ¢ 3R 7 & gafea
heh |

But every cell has three major components:

» AfdeT & FRFT 7 T v7q@ TeF g &

Plasma membrane ,cytoplasm, DNA (naked in bacteria)

and enclosed by a nuclear membrane in all other
organisms.

CATeHAT fBreell, AEeITdled, ITAT (SFARAT H 79+7) 3T 3=
Haﬁsﬁﬁﬁwm%ﬁﬁﬁfﬁvgm%l
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+ Two basic types of cells Cytologists recognize two basic

types of cells. Organisms which do not possess a well
formed nucleus are prokaryotes such as the bacteria.

&1 AT YFR I FIASTC FfAFT A6 aF A gFR Fr FifAwrat
FI TgAES & T ofat & uF = e @ afed AR e
BT 8, 9 dFREr S WFRAeT @ &

All others possess a well defined nucleus, covered by a
nuclear membrane. They are eukaryotes.

» g gt A v 3=y aE A TR Afdw gar &, a’rtmmr

fSreelt @ &#r 3ar 81 9 THRAEH B
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Prokaryotic vs Eukaryotic Cell
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PLANT CELL

Plant cells are relatively larger in
size.

The cell membrane is surrounded
by a cell wail in plant cells.

Plastids like chloroplast are
present in plant cells.

The vacuoles are very large in
size.

Centrioles are absent in plant
cells

"

ANIMAL CELL

Animal cells are relatively
smaller in size.

Cell wall is absent in animal cells.

Plastids are absent in animal
cells.

The vacuoles are very small in
size.

Centrioles are present in animal
cells.
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COMPONENTS OF THE CELL/3« & ©csh

+ The major components of the cell are (1) cell membrane,
(2) cytoplasm, and (3) nucleus.
» FPRAST F GG TF § (1) FAF1 Breel, (2) FfA=T g7, 30k
(3) Fge|

Cell membrane (Plasma membrane)

aﬂﬂa»'r‘i?—oﬁ(m%—ﬁ) ‘

- Each cell has a limiting boundary, the cell membrane,
\ plasma membrane or plasmalemma.

> e HfAST i v dAfaag @Hiar dr §, :ifde Bedh, caear |
Brec a1 careAAFATI

'\




¢y

+ It is a living membrane, outermost in animal cells but

internal to cell wall in plant cells.

» I§ U Siad Frea §, I I FRFE T @@ awd @6 g

AfFT qreT FRFET T FRFT AT T HERF Bt T

+ It is flexible and can fold in (as in food wvacuoles of

Amoeba) or fold out (as in the formation of pseudopodia
of Amoeba).

» T§ AT T § 3N e A I AT FFar § (Awr F A

ﬁmwam#m%)mwﬁmmm%(ﬁm
fF Iefar & TRNRE & @aer § gar )

+ The plasma membrane is made of proteins and lipids.

s CATSAT Bree NA 3R RAfts @ o= g




By HIMANI MA’AM ' /o

Functions/&™

- The plasma membrane encloses the cell contents.

. CATsHAT fSrec HIfASRT ATHIAT FY 87 ot T
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It provides cell shape (in animal cells) e.g. the
characteristic shape of red blood cells, nerve cells, and
bone cells.

. g FHIRAFBT H PR UG FIAT § (T2 PAF3MT &) 31, ATl
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It allows transport of certain substances into and out of
the cell but not all substances so much it is termed
‘selectively permeable’.

* I§ FS UGl H FIRFT F 3T A a7 F I AT A
ar § Afrar waft weret # gaar A BF ¥ gfer aRe e

ST &
<+ Transport of small molecules (such as glucose, amino
acids, water, mineral ions etc). ‘
| © BIC U F1 IREesr (SN o, 3refler ofds, o, @faw
AT TR
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+ Cell membrane regulates movement of substance into
and out of the cell. If the cell membrane fails to function
normally, the cell dies.

» FIAFT Brecht FfAwT F 3T IR TR QT & FgAAT H
ﬁuﬁaaﬂ?ﬁ%laﬁaﬁﬁw%—oﬁm—qwﬁmaﬂﬁ#
Ree g ardr 8, af ST A7 Y g1
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Cell Wall/ifrwT fATca

<+ In bacteria and plant cells the outermost cell cover,
present outside the plasma membrane is the cell wall.

» dFAREr AR glat Hr FRNFEHT &7 g9 T8 FRNET 3MEI0T, N
caTsHT Bieel & SR Al @ar @, it @feT @ #)

+ Bacterial cell wall is made up of peptidoglycan.

« Saroy FfF @ifeq dfesvamda q gt gidr &

(a) Structure of Life/siae &Y G

\ + Outermost non-living layer present in all plant cells.
Secreted by the cell itself.

» FHY dew FAFET A Algg TR qEH AT wal s
ganT & gifad g g
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<+ In most plants, it is chiefly made up of cellulose but may
also contain other chemical substances such as pectin
and lignin.

» 3Orer dle} &, 98 AET T q Aegalsr ¥ &1 g1 g, dAfde
sud e 3 RAFAT 3 3w TwEfAe gere st @ aFa ¥

+ The substance constituting the cell wall is not simply
homogeneous but it consists of fine threads or fibres
called microfibrils. ‘

<+ PIAPRT AfeT &1 AT FA arar 91 7 Fad FATdT g &
\ gﬁmmmmmm%mmwm
|
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<+ It may be thin (1 micron) and transparent as in the cells
of onion peel. In some cases it is very thick as in the
cells of wood.

+ g AIT & DA H FFET HT O gde (1 ABHE) 3R
W@ﬁam%lwm#wmaﬁaﬂﬂamﬁaﬁm
Igd A Al ¢

(b) Functions/ ST ‘
\ + The cell wall protects the delicate inner parts of the cell.
» PRF AT FRFT & ToF 3rales smat @ W@ w2

+ Being rigid, it gives shape to the cell.
5 FOR gl & FRUT I§ PIAFT B HHR YGIT HIAT ¢
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<+ As it is rigid, it does not allow distension of the cell, thus
leading to turgidity of the cell that is useful in many
ways.

o FOR BT & FRUT, g FIART F1 helel AT 3aT &, 5T THR Tg
FfART A THfF T 3R o AT § A FF a@ F 39T

+ It freely allows the passage of water and other chemicals
into and out of the cells. ‘

THTIAD AT | 5
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Plant Cell Diagram
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THE CYTOPLASM AND THE CELL ORGANELLES

dAICaTsH 3N Al A

+ The cytoplasm contains many cell organelles:
+ HISAITATTH A F HIAFT 37T T &
1. Those that trap and release energy e.g. mitochondria

and chloroplasts,/ﬁ ST FAT S AT I @Ea §
3CT. ATSAFITe3AT T FARITARE: |

\ 2. Those that are secretory or involved in synthesis and |
transport e.g. Golgi, ribosomes and endoplasmic

retlculumlﬁmW%mmWﬁmﬁQnﬁﬂ%
a1 Medll, AFEAHA IR TEIcaTicAas WeFa|
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3. The organelles for motilily - cilia and flagella
aifaefierar & 31 - gaATT 3 wAfRET

4. The suicidal bags i.e. lysosomes

IrcAETdr A= rgTa aEEaH

£D

|
LIVE 'w

5. The nucleus which controls all activities of the cell,
and carries the hereditary material

Fge it ST S woft afafafaar #1 @afha Fwar &, ik
JUALTIT A T IgT FT 8
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<+ Mitochondria and chloroplast

> HATSeIpIrsdl 3 FaRIcaEe

+ The energy transformers Mitochondria (found in plant
and animal cells) are the energy releasers and the
chloroplasts (found only in green plant cells) are the
energy trappers.

» FAAl TP ASSHesar (Y 3R Ty FfAFET 7 aw s §)
Fot Reflo § 3N FaRIcaRe (Fadr g¥ ulul & PRt F o ‘
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+ Mitochondria (Singular = mitochondrion) Appear as tiny
thread like structures under light microscope.

» ATSCIHIesdT (THAdsl = HIZCIHIwgdsl) Y gargelt & dgd
B arr ol TREeEt F W & B &

<+ Approximately 0.5-1.00 nm (micrometer) Number usually
a few hundred to a few thousand per cell (smallest
number is just one as in an alga, Micromonas

s AT 0.5-1.00 HABHIA (ABHHAN) WEAT IHAR W ufa ‘
\ FRAF F& @ ¥ F6 &R dF g ¢ (¥ B w&ar [AE

s gl § 3 & ua dare, AEsAeaE )
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Structure /GIT=T:

<+ Wall made up of double membrane — The inner membrane
is folded inside to form projections called ‘cristae’ which
project into the inner compartment called the ‘matrix’.

+ AN Breell Y Tl AR - aﬁafr%—ohmﬁamﬂ-s”rgé
At &, O e Fga & o) ARTHE F§ I arer WARE e
# vaifa g 2
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<+ Function: Oxidises pyruvic acid (breakdown product of

glucose) to release energy which gets stored in the from
of ATP for ready use.

H: FAT IR L & fav gEsfaed vz (FdHT &1 dhs=3d
m)ﬁmwm%mwm%mm#
HAfeT 8 ST ¢l

This process is also called cellular respiration. That is
why mitochondria are called the ‘power house’ of a cell.

+ 39 9fpar & NPT @ Mt w1 Far g sdHIfQU

ATSSIHIT=3AT HI FIRAFGT HT 'IET g3 Hgl AT ¢
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Plastlds JAT: 11T 5]

Plastids are found only in a plant cell.

. TAIEes $ad Uy aﬂf‘mr #H 9T AT B
-  These may be colourless or coloured.
¥ Qg A uﬁrrr g @ad g
Based on this fact, there are three types of plastids.
wawﬂ:mwmmeﬁ?rmﬂ;aﬁ%l
(i Leucoplast - white or colourless

STHICART - he AT TR
(ii) Chromoplast - blue, red, yellow etc.

- e, are, drer 3nfe)

(iii) Chloroplast - green/FaRICATFT - &1
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Chloroplast [ FRITATES

- Found in all green plant cells in the cytoplasm.

. gIsaicdred # ¥t gt glet &Y FfREt & g Srar #

+ Inside of the chloroplast is filled with a fluid medium
called stroma./FaICAFe & 3NeT Udh od HATETH AU AT &
9% & Fer S g

- Function: chloroplasts are the site of photosynthesis
(production of sugar, from carbon dioxide and water in

\ the presence of sunlight.

» B FARICARES THI HRAYOT (T & v $r 3ufeufa A

Ww&mﬁgaﬁ?m#iﬂ?ﬁmﬂm)a?rw%l
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<+ Similarities between mitochondria and chloroplasts:

> HATZCIRI-sdT IR FaARITARE & & FATAAIC:

+ both contain their own DNA (the genetic material) as well
as their own RNA (for protein synthesis).

» Gl A IAYAT EGF FT HTAT (AAIIRNS ) T qrT & 319
T H FRCAT (N Teawor & fw) gar ¥

+ Thus, they can self-duplicate to produce more of their
own kind without the help of nucleus. ‘

\ + 39 YhR, d AMAE 6 TEFAT & 91 39l g &1 30 |
3cUTesT i & AT Ta-gedn aha § !
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+ Thought the chloroplasts and mitochondria contain their
own DNA the hereditary molecule and also their own
ribosomes, they are termed as semi-autonomous only
because they are incapable of independent existence
outside the cytoplasm for a long time.

» A/ & FaRcare 3R AEAFIfTsar A 39 @I F AT,
aamamaﬁtmﬁusﬁmwaﬁm% 3e¢ dadl NU-Facd

Fgl ST § FUIRF ¥ o9 AT dF AEAGH F ST Tadd
H%W # 3raad g d
| + Since most of their proteins are synthesised with the
help of the nuclear DNA. /ilﬁ 3d% fARrRr N qATT
?ﬁw # 7eg & WAl B &1

A <
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+ Endoplasmic reticulum (ER), golgi body and ribosomes of

Life./TSIcalicA® WFAA ($IR), Aesit 1S AR TSEHH 36
ATSE |

+ The Endoplasmic reticulum (ER) and Golgi body are

single membrane bound structures./UsIdllcA® IeHda
($317) 3R Mol ST Rt AFgT a38 TeFa T

+ The membrane has the same structure (lipid-protein) as

the plasma membrane but ribosomes do not have

membranes. /el A coaeAT Bedl & AR W= (fAfds-
9iéle) gt & AfFer Iara 7 Fred 78 @ B
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+ Ribosomes are involved in synthesis of proteins in the
cell, Golgi bodies in secreting and the ER in transporting
and storing the products. These three organelles operate

together. /TBAAH RAFT A WT F FAYr 7 fAe gd &,
Fiad & # Medil AdT 30T 3cael & gRagd i HsRor &
SHIT| ¥ AT 3197 TF AT T FA gl

- Lysosomes (lysis = breaking down; soma = body)

- agaEH (Rffw = gean, @7 = wlR)

<

)

L)

<

)

L)

+ Lysosomes are present in almost all animal cells and
\ some non-green plant cells . They perform intracellular

digestion./TSHHTA aT3IT sft gyl HAFET 3 Fo Agd
Maﬁaﬂﬂmaﬁﬁﬁaaaﬁ%lémwm%l

A < N
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The main features of lysosomes are as follows : of Life
ABHNEA H AET AAYAW 50 &R §: Sfaar $
(i Membranous sacs budded off from Golgi body.
Bredier A6l Moy & AFddT dgT 3T ATET T
(ii) May be in hundreds in a single cell.
UF HAFT H dFsT A & Gohdr ¢
(iii) Contain several enzymes (about 40 in number) ‘

F§ USTSH gla & (FETeT 40 & g&ar H)
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(iv) Materials to be acted upon by enzymes enter the
lysosomes.

@m@%mmaﬁaﬁmmmﬂ#ﬁw
|

(v) Lysosomes are called “suicidal bags” as enzymes
contained in them can digest the cell’s own
material when damaged or dead.

S & "HcHET 97" FgT AT ¢ FIfF 307 Algg
TATSH &IfAIEd A1 Jd @ 9 HRAFT A v qewEh H
| CEl) W J
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Importance of intracellular digestion by the lysosomes

ABHIAIA GaRT $eegell UTeel T HAged

<+ Help in nutrition of the cell by digesting food, as they
are rich in various hydrolysing enzymes which enable
them to digest almost all major chemical constituents of
the living cell.

» ST Y YATHT HIASFT F DT H A Y, F4i6 a RN

gIESITSfalel TABAT ¥ ST gd § st 30¢ Sfdd :fder & ‘
wwaaﬂmmﬁmmaﬁwﬁﬁamm%l

/

\ + Help in defence by digesting germs, as in white blood |

cells. /T%he (&Fd HITARBT HT O1E, aﬁawaﬁaﬁqwaaﬁfr
AGE H

A < §
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+ Help in cleaning up the cell by digesting damaged
material of the cell.

+ PIRART hI &fdATT FHA T T FIRNFT H1 TBE A FAeq
|
+ Provide energy during cell starvation by digestion of the
own parts of the cells (autophagic, auto : self; phagos: eat
up). ‘
» PIABA F F&@T & A F T q@RT PIRAFT FEAN F aReT
\ SoT YerT &Y (bR, sifer: dew; wrENE: $ 3)) =
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* Help sperm cells in entering the egg by breaking through

(digesting) the egg membrane./372 &1 Bicdl &I dlsHT (TATHT)
IS A YAA A A YFH] FRAFET Fr AGg F

* In plant cells, mature xylem cells lose all cellular contents

) by lysosome activity./9eq &I« #, 9RNUFa S
mmwmﬁmammﬂmm@a?ﬁ%|

+ When cells are old, diseased or injured, lysosomes attack

their cell organelles and digest them. In other words
lysosomes are autophagic, i.e. self devourmg

v S HIAPT Qel, WEATd IT GG gl §, d ABHEA 3o

FRFET W gHAT w0 § AN 3 T A7 §ogEy wsdt A
ASAIEA JErhia® g §, I @ e A

I\
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Centriole /dR&seH

+ It is present in all the animal cells (but not in Amoeba),
located just outside the nucleus.

» I8 Gt ool FNRFET 7 Algg § (@AfFT efiar &7 790, Few &
S ameT a1

+ It is cylindrical, 0.5 pm in length and without a
membrane.

\ + g AATPR, s A 0.5 ABHIT 3R o= Biee & gar &
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<+ It has 9 sets of peripheral triplet tubules but none in the
centre (9 + 0). Each set has three tubules arranged at
definite angles.

» A IR Bw afawnEt F 9 @c § AfFa Fg & :15 a8 (9 +
0)I y3+ e # ARaa Fivil W swafeaa fia afewe gdt &
<« It has its own DNA and RNA and therefore it is self
duplicating. /ST 96T ATAT I IRTAT grdr %’ IR 3@'@'@

I8 T9-3foaafear gar 3

\ 3 Functlon : Centrioles are involved in cell division. They |

/

give orientation to the ‘mitotic spindle’ which forms |

during cell division/F1¥ : d& Hg AT THEAT A efae
m%la‘n@ﬁ?ﬁqﬁaﬁm—qﬁaﬁ%maﬂﬂm
fsreter & SR doAar § |

N



¢y

NUCLEUS (THE HEREDITARY ORGANELLE)
[ For g (TATTA 31T
General Structure of the Nucleus:
ATfHF T AT AIGT:
+ It is the largest organelle seen clearly when the cell is

not dividing./sTs Sif¥er Q@snfaa 1@l & Wr &idl § o I8
TISE T T ¢TI STl Tl A 3T 39T gidT gl

+ Double layered nuclear membrane having fine nuclear
pores encloses nucleoplasm which contains chromatin
network and a nucleolus.

» 39 d¥S TFAWR AFT A gFadicaled T § oA
aﬂﬁﬁﬁmaﬁtmm%




Y

Functions/&
<+ Maintains the cell in a working order.

. T &1 Frfe Bufad & s9° @ar gl

Co-ordinates the activities of other cell organelles.

=g FHifAFEN Fr afafAfAT F1 THTGT FIAT B
- Takes care of repair work. / #IFHAT S &1 €4 T@AT ¢

+ Participates directly in cell division to produce
genetically identical daughter cells. This division is
called mitotic cell division.

~3ﬂmﬁmwﬁwaaﬁraﬂﬂamﬁ$3—wﬂ;mm
forasr & smr Aar B 3H U B gAY FfrEr

ﬁansrrrm%l
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Nuclear membrane/3T0TIas Sredll

<+ Double layered membrane is interrupted by large number
of nuclear pores.
© 991 AT A WA el & el W arell Breeh snfera gt @
+ Membrane is made up of lipids and proteins (like plasma
membrane) and has ribosomes attached on the outer
membrane which make the outer membrane rough.
» Rreat RAfE 3N A (varew e # awe) @ ah o ¥ f
| 3N st awh R W wma o g ¥ o Al Ree @
| e ¥ A B

|
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+ The pores allow the transport of large molecules in and
out of nucleus, and the membranes keep the hereditary
material in contact with the rest of the cell.

» fOg TffF F e AR 9 93 3o F IREesT @ aepAfT &
gaﬁt%ﬁmmmmaﬁaﬁaﬂﬂm%mﬁm
|
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Chromatin/®ATed

+ Within the nuclear membrane there is jelly like
substance (karyolymph or nucleoplasm) rich in proteins.

» @hgd oo & Ay T @ sRT el StaT e (FEfReE o
FgfFeaICaTsH) g

+ The number of chromosomes is fixed in an organism.
During mitotic cell division chromosomes divide in a
manner that the daughter cells receive identical
amounts of hereditary matter.

c Sfte A IqurgEl A wewr AREa @dt 81 AmafRts i
Reea & el oE 5§ e @ faenfoa ' fF @dfa
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L)

gid 8
aﬂﬂmﬁﬁa&mmﬁaﬁmmmeﬁ?ﬁ%l

A Iy d §
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Nucleolus/#gfFerad

Membraneless, spheroidal bodies present in all
eukaryotic cells except in sperms and in some algae.

» YF] AR Fo& Aad AN BisF Gt TFRARF FRFEiT A
Alee fBreah ed, MamHR AR

<+ Their number varies from one to few, they stain
uniformly and deeply. ‘

» BT HEAT TF @ Fo A et a1l 8, T TAW w9 ¥ 3R T
| & grTd E

<+ It has DNA, RNA and proteins.

» 3EH AT, IRTAT I NAT T T 3

'\
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+ Store house for RNA and proteins; it disappears during
early phase of cell cycle and reappears after telophase in
the newly formed daughter nuclei.
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Regulates the synthetic activity of the nucleus.
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\ <+ Thus nucleus and cytoplasm are interdependent, and
this process is equal to nucleo-cytopalsmic interaction.
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