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Introduction

* (iving organicme in thic world comprice cells.
o There are unicellular ac well as multicellular organicme precent in thic world.

* In unicellular organicoms, the cingle cell ic capable of performing ceveral functions cuch ac
recpiration, digection and clearing of the cell.

* In multicellular organicms, there ic a divicion of labour. There are different types as well as
groups of celle that perform different functions in a multicellular organicm.

o For Example, In animale muscle celle are respongible for caucing movement, nerve celle are
recpongible for carrying mescages and cignale from one part of the body to another and
blood ic recpongible for the transportation of food and oxygen to different parte of the body.

* In plants, there are vasccular ticcues that are recponsible for carrying food and water to
two different parte of a plant



Formation ot Tissues

* The celle form groupe of celle to perform a cingle tack.
o Thic grouping of cells together to perform a function efficiently ic called a Ticcue.
* For Example, Musclee and Blood.

* The ticcue celle have the came ctructure and they perform the came function.

> Atom

d Molecule

_Cell




Tissues ot Plants and Animals

Plants do not move so their tissues are predominantly
the ones that provide support to them so that they
can stand erect.

These tissues are made up of dead cells because dead
cells can also provide mechanical strength to the
plants and do not require much maintenance.

Only certain parts of the plant can grow. The tissues
present in such regions divide themselves and form
new tissues.

The structure of plant tissues is not very specialised as
compared to animals

Animals need more energy as compared to plants
because they are not stationary. Their tissues are the
ones that can support the movement.

The tissues in the case of animals are made up of living
cells so that they can move and perform several
functions.

Cells in animals grow uniform early and not only in
certain regions of the body.

The organs and organ systems in animals are highly
developed.




Plant Tissue
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Meristematic Tissue

* Only certain parts of a plant tend to grow. The
ticcues located in cuch parte are called merictematic
ticcues.

o They can divide themeelvee and form new ticcues.
o They have a thin cell wall made of celluloce.

o They have a dence nucleus and cytoplacm but lack
vacuoles.

o They can further be claccified differently baced on
the areas of the plante where they are located:

* Apical merictem

o (ateral merictem

o Intercalary merictem
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Apical Meristem

S axm»"“
They are responsible for
the growth/elongation of
stems and roots in the
plants.

Responsible for primary
growth. -
They are found on the tips
of the roots and stems.

Types of Meristematic Tissues

Lateral Meristem

C ge ’”"‘“’6‘(’“\*

They are responsible for
increasing the
cwcumference (girth) of

the mi ddIe part of the

stem & root and hence are
found there.

It gives rise to vascular
tissue.

AKA secondary meristem.
Responsible to secondary
growth.

Intercalary Meristem

These tissues are present
at internodes of stem
regions between the
places at which leaves
attach.

It is part of left behind
apical meristem.




Permanent Tissue

* The celle that are formed by the merictematic
ticcuee often muct take a certain role in the
plant and thug, they loce their ability to divide.

o Permanent ticcue are made of thoce celle which
have loct their ca,baéi/ity to divide.

o They have definite chape, cize and thickness.

* Perimanent ticcue may be dead or living.

The procece by which celle of the merictematic
ticcues convert themeelves into permanent ticcue by
taking a fixed chape, cize and function ic called
differentiation.

Types of Permanent Tissues:
° g’/m,b/e Permanent Ticcuee

° Com,b/ex Permanent Ticcuec




— Intercellular spaces

_s— Wall thickenings

Simple Permanent Tissues Y

Vacuole
_ Cell wall

* Made up of came type of celle which are cimilar
ctructurally and functionally.

#; 71— Cytoplasm
* Includes two typec of ticcues: > B e e
. . . . § o & e % B[ (thickened at corners)
o Protective ticcues: protective in Function. : [ —
t.“umjiesr— Chloroplast i } )
° E/b"dekm’? ft d -—‘- — Nucleus

. 7 { : ;t—' Vacuole
d COFIé or /DAe//em - 7. Vacuole : : 2

: #t—— Cytoplasm
3
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(] gL(/bIbOI’t/'ng t;ggaeg,’ galb/boktlove [.h Fahct,'op\. = Intercellular space i N o SR A ——
; v +++— Primary cell wall = ’a

* Parenchyma
o Collenchyma

d g)C/e/’eh OA}/MA = Narrow lumen

Lignified

Simple thick wall

pit pair

c (i) c (ii)

. 6.4: Various types of simple tissues: (a) Parenchyma (i) transverse section, (ii) longitudinal section:
(b) Collenchyma (i) transverse section, (ii) longitudinal section; (c) Sclerenchyma (i) transverse section,
(ii) longitudinal section.




sy ccllalon oy a

Parenchyma

Nucleus

o Jt i¢c the fundamental ticcue.

Cytoplasm el

° Firct ticcue evolved in terrectrial plants \‘ ) N
(Bryophytec). s NS N

Tznsverse section Intercellular—gg= i

—['3) space

Vacuole

* Thin-walled cell, oval or cpherical in chape.

o Cell wall mainly compogsed of celluloce.

* (arge central vacuole for food and water
ctorage.

* Parenchyma provides turgidity to the cell.

| Chlorenchyma
(chloroplast) containing parenchyma is called as ; it performs

| Aerenchyma
Air cavity containing parenchyma is called aerenchyma, provides flotation to plants. Found in Aquatic plants.




Collenchyma

o Tt ic the living mechanical ticcue.
* Cell wall made up of celluloce and pectin.

o Elongated celle with thick corner. (localized celluloce and
,bectih th’céen/ng}.

o (ittle intercellular cpace.

o [t providec mechanical ctrength and elacticity to the
growing cteme and tendrile.

o [tic alco precent in the ctalk of the leaf just below - Collenchyma
epidermic.

* Few chloroplact may be precent.



Sclerenchyma

Thick lignified
o Composed of extremely thick-walled celle with little s b v i

Co no ,broto,b/acm. — Lignified

————thick wall

* It makes the plant hard and ctiff.

o Celle are long, narrow and dead, and cell wall ic very
thick, made up of //'gm'h.

° é/gm'h TS watekproo,[ material.

* Intercellular cpacesc are abgent.

° ; ne
It ic precent in: What s Lignin?

o Huck of coconut The cell walls of dead cells have a substance called lignin in
them which provides rigidity to the cells. Lignin acts as the

* Around vaccular bundlec in ctem
cement for the cells.

o |feing of leaves

* Hard covering of ceede and nutce.



Supporting Tissues

These tissues are responsible for
photosynthesis, storage of food,
gaseous exchange and floating of
plants.

They are a group of living cells with a
cell wall made of cellulose.

The parenchyma cells have large
intercellular spaces between them.

There are thin walls that surround
each cell.

They are found in leaves and newly
formed branches.

These tissues are responsible for These tissues are responsible for
providing flexibility to the plants so  making plants hard and rigid.
that they can bend easily.

They are a group of living cells with a They are made up of dead cells
cell wall made of cellulose and pectin. having a cell wall made of lignin.

They have a little intercellular space in The cells do not have any intercellular
between them. spaces.

The cells present in these tissues are The cells have a long structure with
broad and irregularly thick at corners. thick walls.

They are present in the leaves and They are found in stems, veins of the
stems of a plant. leaves and coverings of nuts and
seeds.



Protective Tissues: Epidermis “n e
—— bo — = “ —
/

* Qutermost layer of the celle in called epidermis. guwo\mw\ O,
S/‘DY\'\a"‘oL

o It coverc the entire plant.

e Jtic outermoct layer of various body organe of plante like, leaves, flowers,
ctem and roots. Epidermal cells are flat and do not have inter-cellular cpaces.

o Epidermic ic covered by , & waxy waterproof layer made up of
* Cuticle ic in Xerophytesc. =1 i+

o Celle of epidermic of leaves are not continuous at come places due to precence of cmall

pores called
* Each ctomata ic quarded by a pair of bean chaped celle called quard cells.

* Guard celle are the only epidermal cell which posccece chloroplasts, rest are colourless.



Epidermis

The epidermal cell often have long hair-like ctructures in
roote which facilitate the abeorption of water.

Movement upward
Xylem |
vessels - i Casparian

Endodermis

Epidermis

Symplast:

interconnected

cytoplasm of
\Iiving cells

=
S

Phloem pericycle
cells

Water and
Y o dissolved
Plasmodesma N nutrient
Cell wall Apoplast: minerals
© 2007 Thomson Higher Education i
interconnected Root hair
cell-wall spaces

Plasma membrane

Bundle sheath

Trichome

Chloroplasts

(within mesophyll cells)

Cuticle
Upper epidermis

Palisade
mesophyll

y A L £ . | Vascular
Spongy . ¢ O = 7 = ' Bundle
mesophyll ' f

Lower epidermis

Cuticle
Air space Stoma

Phloem Guard cells

o The main function of the epidermic ic to protect the plants from
Fungi, water locs and any injuries.

o Stomata in epidermic allows gaceous exchange during
photogynthecic and recpiration.

o Stomata alco helps in transpiration.




Cork or Phellem

* A¢ plante get older, the outer covering of
epidermic ic ruptured, and a strip of cecondary
merictematic ticcue forme the covering called ac

cork cell or phellem.

* Cork cell ic made up of dead celle with thick
walle and do not have any inter-cellular cpaces.

o The cell wall of cork hae waxy cubstance called
Suberin.

o The celle of cork become impermeable to water
and gacec due to deposition of cuberin.

=
S
s
€
o
]
£
©
®
o

Functione:
o Protective in function.

* Commercially valuable: light, tough, comprescibility, elasticity, impervioucness.
o Cricket ball, table tennic, chuttle cocks, flooring material, ete.




Complex Permanent Tissue

* Thece ticcues made up of more than one type of cells.

o Different type of celle coordinate with each other and
yp
perform a common function in thege ticsue.

* Two complex permanent ticcues are:
o Xy/em
o Dhloem

o Jt ic aka conducting or vaccular ticcue.

Xylem vessel Phloem vessel



Similarities between Xylem and Phloem

o Their main function i¢ Lrangportation, Lo carry
food and water in the plant.

o Both have a vaccular bundle which i¢ a conductive
ticcue in plante that helps them curvive in different
environmental conditions.



sclerenchyma pit
cells (fibers) (porous cell wall between adjacent
tracheids and vessel elements)

Xylem

* Xylem ic made up of dead celle having thick cell lining.

; end walls of
22 B e adjoining vessel
. " Al E =0 o — elements have
o Jt congicte of four ce//s’/ elemente: | Ak L P
: elongated, angular dead celle. Mainly involved in - & Ll LR )y
conduction of water and minerals in lower plants. o wesso
E— - element

: are cylindrical tube like ctructure placed end to
end, one above the other to form a continuoue channel for
efficient conduction of water vertically.

vessel element tracheids pit

s Are glfha// tAI'CIé— Wﬁ//ec{ Ce//g to gtore (with perforations (porous cell wall between
in end walls) insides of tracheids)
food and trangport water horizontally.

: are non-living thick walled
and provide mechanical cupport.

* Annual ringe precent in the trunk of a tree are xylem
I’l'hgf.

* By counting the number of ringe we can determine the
age of a tree.



Phloem

o It ic recpongible for trancportation of food
From leaves to different parte of the plant.

o Jt concicte of 4 typec of elemente/celle: _opmprasls Py

Parenchymatic

: tube like ctructure made up of
elongated thin-walled cellc placed end to end.
End walle of cieve celle are perforated called

cieve platec.
: facilitate the function of cieve
taéeg‘. Phloem Sieve tubes
N tAey ¢tore /[006( (g’tﬁFCA & (longitudinal)
,brotein).

: provide mechanical
cupport and flexibility to the cieve tubec.

o Except phloem fribres, other phloem celle are
living celle.

Phloem
(transversal)

Sieve tubes
Companinon

Parenchymatic




Comparison of Xylem and Phloem

Characteristic Xylem Phloem
Made of Dead Cells- Living Cells—
Cell wall thickness Thick Thin—

Cell wall material Lignin (rigid)«- Celluloses+

Permeability Impermeable « Permeable
Cytoplasm None + Cytoplasm lining «
Transports... Water & minerals Food -

Carried to.... Leaves Growing parts &
storage organs_

Direction of flow Upwards « Up & down <&
Tissue also has ... Fibres +- Companion cells v




Animal Tissues



( Frotection by covering Animal Tissues Control + Co-ordination
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1. Epithelial Tissue

* They are the protective tissues of the human body. They

f)m(lier many organs and cavities that are present inside the
ody.

* Where are the epithelial tissues found in the human body?
* The lining of the blood vessels

The lining of the mouth

Kidney tubules

Skin

Lung alveoli



Structure and Function of Epithelial Tissue

 The main function of the epithelial tissues is to act as a
barrier and separate different organs and systems from each
other.

* There is no space between the cells of epithelial tissues

* The cells are permeable.

* This makes it possible for them to exchange materials between
different parts of the body and between the body and the external
environment.

* The epithelial tissues remain separated from the tissues
beneath them because of a thin membrane over them.



Types of Epithelium

Different
types of
epithelium
tissues
Structure

Found in

Simple
Squamous

—

/

They have
delicate cell
lining and
possess a
flat thin
R
structure
/

Alveoli and
bowman’s
capsule-

nephron in
the kidney

Stratified

Squamous
-

The
epithelium
Squamous
cells are
arranged in
several
layers

Skin

4

Ciliated
Columnar

Columnar

They are the Columnar
column-like epithelial
shape tissues
tissues which have

, ‘\o Cili t
Pn(\OV\'\" ilia presen

J onthem
Q\o‘f‘a""
Intestine Respiratory
N~
system,
PdeNw
e

Cuboidal Glandular
C‘);’\'»\Q\\M'M
=2
They are These are
cube-shaped special gland
cells which cells that
are involved can secrete
in substances
absorption
\/
and
secretion.
o
Kidney = — Sweat
tubules glands in the
skin
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Cell
membrane Nucleus i
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2. Connective Ti1ssue

e Structure and function of Cell Vet y  amem
connective tissues Collagen (4PN 42§ K % z
CBR B A = St — C n
* They are loosely bound cells Other T, \ A g
present in an intercellular i) h(dl U .
. A. Loose connective tissue D. Fibrous connective tissue
Y Elnghd (under the skin) (forming a ligament)

* This matrix can be of different P*
typeS - Dense, ngld, F1u1d or droplets

]elly-like. Cell
. nucleus
* Depending upon the | \&® &
fl_mctlonahty of the connective b Killooss tcie | A" E.canilage
tissue, the nature of the e , 4 (atthe end of a bone)
matrix varies. cells ——<L B 2N I | A2 TR Centra
e Examples of Connective Rad blood 8 J& ¥ Qe AT—
Tissues--------===-=====c-nnmou- > s o A

C. Blood




Blood - [

* The main function of blood is to transport
food, waste materials and
m

\/

ormones in the body. -

e Therefore, blood has a fluid Matrix
present in it which is called Plasma.

The plasma contains red blood cells, white
blood cells and blood platelets.

The RBC has haemoglobin pigment which Red Blood
carries oxygen to tissues. Cells

White blood cells fight diseases .~

Platelets are involved in the clotting of
blood when injured. .- ¥ | s

The plasma also contains proteins and

hormones in it. T
v




Bone

* Bones form a framework of the body over
which the muscles are wrapped together.

* The bone tissue is strong and inflexible.

* Therefore, the bone cells are presentin a
rigid matrix that is formed from calcium =
and phosphorus.

N N———— S —

Haversian Canals

The bones comprise microscopic tubes called Haversian
Canals.

They are contained in osteons, rough cylindrical structures
present along the axis of the bone.

They allow the blood vessels, lymphatic vessels, and nerve

fibres to travel through them.

These canals have concentric channels called Lamellae around
them.

The Haversian canals communicate with bone cells through
connections called Canaliculi.

Osteon

Haversian Canal

Osteocyte

Canaliculi




Cartilage —

Cartilage is present over the joints of the bones and provides them with a smooth structure.
For Example in the nose tip and ear pinna, trachea, larynx.

They contain a solid matrix made Hf\l)?oteinmugmey have a homogenous matrix.

It provides support and flexibility to various parts of our body.

~Ligaments :

* Aligament connects two bones together.
« Itis strong and has an elasticity that facilitates the connection.
* The cells of ligaments have a little matrix.

A endons

* The tendon tissues are responsible for connecting bones and muscles together.
* They have limited flexibility but very great strength.



Areolar

» This tissue acts as a filler in between the spaces present inside the organs of the body.
* It helpsin repairing other tissues as well.
e [tis found in between the skin and muscles, around blood vessels and nerves and in the bone marrow.

Adlpose

Fats are stored in our body in the adipose tissues.
* They are found below the skin and between the organs of the body.
* Provides cushioning to the organs.
e Also provides insulation.



Muscular Tissue

It is made up of elongated muscle fibres or
muscle cells.

It allows movements in our bodies.

 How can muscles cause movement?

* They contain special proteins called Contractile
Proteins.

* These proteins cause contraction and
relaxation of the muscles.

There are two kinds of muscles found in
our body - Voluntary Muscles and

v~ Cardiac muscle tissue Skeletal muscle tissue Smooth muscle tissue

Inv()luntary Muscles. llaoka gy cackel (alestory coniol oolisbory ko

—




N v
We can move them according to our own will We cannot start or stop the movement of involuntary
T muscles. /

They are also called Skeletal Muscles as they are They are also called Smooth Muscles. -»(W )
attached to the bones. .

They are also called Striated Muscles because of the They are also called Unstriated Muscles because they
presence of dark and light bands over them do not have any light or dark bands on them.
The cells of voluntary muscles have more than one  The cells of the involuntary muscles are long and

nucleus, do not have any branches, and have along have pointed ends.
- Ll ’/’_
cylindrical structure.

For Example, Muscles of our s and legs. For Example, The muscles in the alimentary canal,
\/\/‘ . —_—~———————F
blood vessels, the Iris of our eyes, etc.

Cardiac Muscles

These are special kinds of involuntary muscles.

The muscles of the heart are called Cardiac Muscles. They perform rhythmic contraction
and relaxation throughout our life.

They are cylindrical in shape, they have branches and there is a single nucleus.

Cardiac muscle consists of individual heart muscle cells connected by intercalated discs to
work as a single functional organ




Nervous Tissue

e How do we react to stimuli?

» This is because of the nervous tissues present in our body. They are capable

of transmitting information quickly from the brain to different parts of the
body and vice-versa.

* Therefore, nervous tissues are found in nerves, (brain, and spinal
cord.

* Nervous tissue is made up of cells called the Nerve Cells or Neurons.
* These neurons connect together to form the nerves of our body.

Nucleus

oy

Y ¢ [~ ;
L /4 X ~ Il Dendrites

‘v Neurotransmitters ‘ ¢ )
%)

Direction message travels

Soma
(cell body)

Myelin
Sheaths

Axon terminals

LN



Structure of Neuron

Neuron Anatomy 7.--!¢

v AL

dendrite —:. "=-.;|~_:.

nucleus

b, Scwann cell

"I\ 9=, node of Ranvier




Structure ot Neuron

1. Dendrites

They are tree-like extensions (highly-branched) at the beginning of a neuron.
They increase the surface area of the neuron.
They receive chemical signals from different neurons of the body.

They then convert these chemical signals into electrical signals and pass them to the neuron
cell body.

A neuron can have a single dendrite or multiple dendrites

2 Cell Body

Also called Soma.

The main function of the cell body and nucleus of the neuron is to maintain the functionality
of the cell.

It does not play an active role in the transmission of the signal.

It produces proteins that are required by different parts of the neuron to work properly.

It contains different cell organelles such as mitochondria, Golgi apparatus etc that perform
various functions of the cell.



Structure of Neuron

3. AXon

« Neurons have one axon in general.
 Itis along structure that connects the cell body to the terminals and it also connects

with other neurons, cells and organs of the body through nerve terminals.
It allows for the fast transmission of signals. The larger the diameter of the axon the

faster it will transmit signals.
 Itis covered with a special insulating substance called myelin. It helps in the rapid

transmission of signals.

4. Schwann Cells
« The Myelin sheath that covers the axon is produced by Schwann cells.
« The Myelin sheath keeps the signal intact.



Animal Tissues
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