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. : _ hin tube: 2 seporat@ openngs aorc
directl > (i) Tube wit
< 3091 pfﬂﬂ (Nﬂ'f in NCE;}; l) prasent, ond octing o058 o l
> (30 Gyoan) mouth & onothar lilee o onus
5 1) Cellulor aggregation Only cell ore diffused in eg: Agchelminthes uplo Chordato
body. Mouth

eq Poritera

L> ii) Blind soc: Body hos only one opening for entry
or exit of substonces

eq: Coelenterata. Ctenophoro,
Plotyhelminthes

ANUS
- ) One opening
4. 6erm Layer
Diploblamtic
A\
e 2 Layur
ova Sperm /
' Garm
TUSION Division P
=3 GASTRULA Oy
O =@~ @ X Saun
zygutﬂ gtonRe \
3 Layer
Triploblostic

5 Animals in which only 2 genm layecs: Ectoderm & 5 Animals in which 3 germ layers ore found

Endoderm are found. ECTODERM. ENDODERM & MESODERM
o A non-cellulor SOGLEA is present Between
them.

Ectoderm €
Mesoderm

Primitive
GUT

eg: Plotyhelninthes
upto Chordato

Endodarm €

Mesoglea

Prstmitive Gut
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CTENOPHORA

L Commonly known as Sea- WALNUTS
or ‘COMB-JELLIES', Sea Gooseberry

5 They have 8 extennal
rows of Ciliated Comb

Plates

USED FOR LOCOMOTION

o They show a property
of Bioluminescence

\_—> Emission of light

Tentacle

Comb Plates
(CILIATED)

R ., flnbltat': Exclusively Marine (V. Imp.)
. , .-' of Organisation: Tissue
3 Plan: Bling Sqc
_- Lw Diploblastic
i g I_.__.;_p'.'_.ﬁmlumnta
| .-"{.-'.:‘..',1.'--..' % *bum

Respiratory System: Absent
Circulatory System: Absent
Excretory System: Absent
Reproduction: Sexual, Bisexual
Fertilisation: External
Development: Incirect

N O O Db wN

¢. Some pargsites may develop

eg. Pleurobrachia. Ctenoplona

PLATYHELMINTHES

I W l
Flat Worms

1. Habitat: Aquatic or terrestrial,

free living or Endoparasite (within host)

Mostly in |Animals

J

Act as host including humans

. Level of Organisation: Organ or organ systen

Body Plan: Blind Sac

P W N

Germ Layer: Triploblastic
COELOM: Acoelomate
Symmetry: Bilaterally

Me.fﬂmer'isrn: Absent

® N oo w

Notochord: Absent

Eq_r_‘gsij'-ir: Adaptations

1. Thick Tegument (prevent action

f 1gest
enzymes) of any Digec:

" |
attachment to the host body. -

3. ;
Some may also have SUCKERS' for gbsoro o

nutrients from the host

S
ome have the Capability to direct

nutrients from their body surface ly absor

Zoology
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mﬂl cavity which m:wﬂ.?

has feather like gills  Space between Mantle & Visceral hump
Figure: Body ports of Molluscs
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5. 6erm Layer: Tripleblastic
6. Coclom: Eucoelomate

7. Metomerism: Absent

8 Notochord Absent

Physiology

")

b L

v,

L k ?‘_ - - L .-

Digestive System: Complete Digestive System , SPINY SKINNED & body has an €ncos
Mouth s provide with file-like rasping organ known | made up of CALCAREOUS OSSICLE (M

- 1
of W™

Calcwum)

F‘:'ti;::-r‘-'.f:w System Feother &g g iis /'_"w

Circulgtory System Both Open 4 Closzd
f,: rt'f'-‘ﬁr'? vr'l.-- -eather . _ :_.-i_-- S
1?55-'1 e

Cuticle
Epld-tﬂllr! Sﬂ
Reproduchon: Uswually unisexual ovipe
Deveiopment. ingwrect C pment PM

{'i-l'."".""-:ir'} Strucrture w0 th sensory Tentalies 2 mtu Svnm CWltfl Mh 5 On vm

Excamales | side (Lower), whereas Anus on

the Dorsal (ABOVE)

Af 2 Respirgtory System: Present |
m At Ry V. 3. Cwculatory System: Open -
4 Excretory System Examples
nss (Devil § Aosent (Water vascular 5 Asterias (Storfish)
—— n ' Tem neips r 1 _- % wn
v Ophiura (Brittie stor)s
e 5. Reproductwon Sexud Ty _
: s Sheag »  Antedon (Sea lily)
| | < , y Echinus (Sea Urchin)
A e en ! D rernasgrnion Usucty
e Externol » Cucumaro (Sea

ate Cucumber)
/. Development: Indirel?

r

—

The most distinctive feature of Echinoderm 3 The
presence of Water Vascular System

Copturing of food

- o

(b) Respiration s
L
Figure Eromples of Mollusca | Locomotion
":.L“'ﬂ ‘ Excretion
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Figure: Examples of Echinodermato
(o) Asterios (b) Ophiura .
D.
o Eorlier it wos placed under Phylum chordota due | -
vo o structure smilor fo Notochord known as, |
‘stomochord’ but later it was found to hove o 8.

ditferent ocigin (Ectodermal) thon Notochord

Proboscis 1
2
Body Is Divigible into 3

| A 15
' — Proboscis 3,3! Collor 4.
= E 5

—> Collor ]
6
— Trunk oAk ,

Figure: Bolonogloggus

1. e
| 2

Habitat: Exclusively Maring -

Level of Orgonigation: Orgon System
Body Plan: Tube within Tube
Symmetry: Bilaterolly

Germ Layer: Triploblasgtic

Coelom: Eucoelomate

Metameriam: Absent

Notochord: Absent

(Mesodermal) hence placed under a seporate phylum. Physiology

e T e o

Digestive System: Complete Digestive Systemn

. Respiratory System: Gills
. Circulatory System: Open

Excretory System: Proboscis gland

. Reproduction: Unigexual, Sexual
. Fertilisation: External
. Development: Indirect

2q: Balonoglossus
50ccoglossus

Tongue worms

Toble: Solient features of non-chordates. (ONLY those mentioned in NCERT) - #Means NOT in NCERT]

Abooent
Forifaro Abpunt Abgenl Abden? -
[ntrocellulor
Lncomplete.
Coolenterclo Bolhimiro & Absent Aopent  Abgent o
100
Clenophoro . Albgent Abwent Abgent -
. : Flome (Al
Flarynalmintnes Incompiete Abpent Abgent Julls
| Eycretory
| Adchelminthes  Complete Abses Abdent i -
Double
wentryl
Annnlido . Abgan) Closed Nephridia sohd
nerve
contl
Glll, Boolx Double
Gills Book Mol pighson w1 rol
Arthropod : Lungo, Open anlid
Trochaol woule  peve
SyuIam cord

Animal Kingdom

e ——
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Systam Bysionm gynipm | 2yRTem )i ee

. - .
e or
_ % |-'. gkl ot
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| Echinoderm y ‘i
Hemichordato o

- I.1

PHYLUM CHORDATA » Heart is usually ventral

O Presence of dorsal notochord ot any stoge of life. Notochord & Ner"fe Eﬂl’d ‘“"{J ]

> Pres f dorsal g structure but Nerve cord is most Dorso

L resence o orsal nerve co " n 1 i e ] el
Table: Chordates vs non-chordates.

O Presence of Paired phoryngeal gill slits

) A MAp L"-"d Fok
O Presence of Post anal tail S.No, Chordafes i Mnn. hordo]

Single, Dorsal,

Dorsal T Hollow

Nerve cord
Notochord

L —> Post anal tail

Pharyngeal Ventral qill slits

Figure: (Chordata)
{’_\ __ PHYLUM CHORDATA __ /_1

Group Protochordates/Acraniote Group Euchordate/Croniota

> |

Urochordato CeP_hniachardafu ( __ VERTEBRATA
r-—-Divisinn Agnatho Division Gnathostomata

CLASS Cyclostomata C_A’W

Superclass Pisces Supercloss Tetropodo

Class Chondrichthyes Class
Osteichthyes

C
L
A
S
S
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prntoulwndutn/ﬂ_opﬁﬁmw & PRGN pu "

() cron ﬂﬂl ﬁ
primitive (—] eronium 0re moring

Aboonce
sub »Phylunyi Urochordata
G
toll

CLASS CYCLOSTOME!
O All are Aquatic

5 They ore koown ag Tunicotes an thelr body ig | © They hove Ciroulor, Suctorial mouth without ony
oovered with Tunicin which 13 mode up of celluloge lows.
e subgtonoe. o

5 Notochord Ig prasent only in the larvol tail

All llving members are Ectoparasites on Some
0Q" Muldd{_{_t Solpo, Doliolum Flghes.

o They hove 6-15 poirs of gill slits for respiration.
0 Scales & paired fing ore absent,
Cronium & vertebrol column are Cortiloginous.
o They ore Morine woter animolg but for spowning
they migrate fo freshwater.

O After spowning, the odults die & the lorva develops
into odult & migrates bock to the morine water.

o

wote
FigUl‘E: Ascldia @unlng Lt means to |ﬂY €99 & 5pﬂﬁﬂ>
Sub-Phylum: Cephalochordota ¢g: Petromyzon (Lomprey), Myxine (Hagfish)
W
Heoo
0 Notochord iy present from head to 1ail,

eg: Branchiogtomd (Amphioxus/ lancelet) Figure: Jawless vertebrate- Petromyzon

o [Euchordoto / Croniata: True Chordates, Brain
Box is Present.

Division Gnathostome

Sub-Phylum: VERTEBRATA SUPERALASS Fi8Ces
—> True Fish

> Notochord ls reploced by a vertebrol colurnn

> Heort canoe 2 / 3 / 4 chombered. General Charooters:

> Respiration through gills /Lungs. O AquaTic

> Paired oppendages: Fing/l.imbe may be pregent O RESPIRATION: GILLS

D Kidney for Excretion and Osmoregulation. o Heart 2 chombered, Single circulation

O Gonods preyent O Scoles & fins present

O Nictitating membrone on eye for protection under

All VERTEBRATES are CHORDATES But ol O
CHORDATES are not VERTEBRATES D Cold Blooded / Polkilothermal.
— Division Agnothodgfome \—) They do not hove o fixed
1 |1 l body temperature. instead
J zw it it chonges with the chonge in
Absent outer femperature,

Anlmol Kingdom @
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a0l ' features of chonariCriny
bt 1y by e et U it

- -

Chondriohthyes

e

. .1 o ...:l..ﬁ,.l .ﬁ.l.. R ;. 'J-_I|.|_. B | ;'4." e i T 1 .Ih' |
LLAGLING EN00SKEISTUTE ITATEELS

They hove CARTILAG
as Cartilaginous Fish.

MARINE water only.
Mouth is VENTRAL -
Notochord is persistent throughout life. Notochord completely replaced by Vel

(incomplete replacement of vertebral column) =

Swim bladder/air Bladder is absent, hence have Air Bledder is present 10 _ Lol

fo constaontly swim to avoid sinking. AR
Operculum is Absent 4 pairs of gill slits present & covered w
l I = :

— GILL COVERING

Scales: Placoid scales

Their scoles are modified to form backwardly
directed teeth

Internol fertilisation Direot Development

External fertilisation

Viviparous : Directly giving Birth to young ones. Oviparous

Examples Examples -
Pristis (Sawfish) Morine woter e g
Scoliodon (Dogfish) Hippocam "”5 "0
Carcharodon (Great white shark) = X0 _ fish) _ hotck |
Trygon (Sfing ray) Fresh water Aquarium | '
Torpedo (Electric ray) Labeo (Rohu) Betta (Fighting fish)

Catla (Ketlo) Pterophyllum (Angel fish)
Clarios (Magur) |

(a)

(b)
Figure: Exomples of Cartilaginous fishes Figure: Examples of Bony fishes:
(a) Scoliodon (b) Pristis (a) Hippocompus (b) Catl

O
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eg: Rona (Frog)
Bufo (Tood)
Hylo (Tree frog)
Ichthyophis (Limbless Amphibion)

Solomandra (Solomonder)

(a) (b)
Figure: Exomples of Amphibio (o) Selorpandrd
(b) Rona
REPTILES

L Creeping & crawling animals
O Firgt 1rue lond Vertebrates
O Tympanum represents external eor
O Cloaca I8 present
O Snakes & Lizord shed their skin as skin cost

eq: Alligator (Alligator)

Crocodilus (Crocodile)

Tes‘ruc_:lf (Tortoise)
Chelone (Turtie)

Chameleon (Tree hzard)

Colotes (Garden lizard)

Hemidactylus (Wall Lizord)

Poisonous Snakes
Naja (Cobra), Vipera (Viper)
Bongorus (Krait)

Non-poisonous

Lapython

Figure: Reptiles: (o) Chameleon, (b) Crogedilus,
(¢) Chelone, (d) Najo

(a) (b) (c) (d)

AVES

O

0

O

O

(2

"Alimenio

Forelimbs OF& modified inTo wings
CLAWS: wolk, hold. .
No glonds except at the base of |
glond/oil glond. .
Beok is present.

ry canal with additional chombeps

Lungs prnvidmd n.f,ri‘rh_ "AIR-SACS'
supplemenT Respirafton.
Bones ore fully ossified (Bony) & Pnay
(long Bones ore Hollow).
Cloaca is present |
The waste/excretory product: Paste/P f”i"_:'_

eq Pavo (Peacock)

———

Psittacula (Parrof)

Neophron (Vulfure)
rLargest flightless bird
Struthio (Ostrich)

Corvus (Crow)
Aptenodytes (Penguin)
Columba (Pigeon)

(c)

Figure: Sorqe birds: (a) | _ !
(b) M (c)Psittacula d) Fae

' B
s
L

e
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ANIMAL TISSUES

Tissue

Group of similar cells hoving some intercellulor
spoces between them which s filled with MATRIX/
Intercellulor substance and performing a SPECIFIC
FUNCTION

1—) Intercellulor space

d

Matrix/ Interceliulor substonce
J, made of

alew:ult;r*muns + Mucopolysoccham des)

T
(1
(1]
(1]
[T
s 9
(1]

00
oo

Cells —> Tissues —> Organ —> Organ sysiem

> Cells. Tissues, Orgons, Orgon systems exhibit
divigion of lebour

4 Types of Tissue:

| TISSUE

BASIC FUNCTION |

—> EPITHELIAL/EPTTHELIUM: Protect.on, Covering &
Lining
TISSUE Support & Linkage

> MUSCULAR. Locomotion & Movement
5 NEURAL/NERVOUS: Control & Coordinotion

1.| EPITHELIAL TISSUE:

| I L N—————
upon To restT

> CONNECTIVE

O It olways rest upon some other tigsue.

StVMﬁfM/M

'u)/
In AﬁlVVM{S

5 Cells ore compactly pocked with little intecce
subgtonce ..
ﬁuasculnr: They do not have blood

Abgence blood vessel

> Highest Regeneration

Apical st
Fm Mﬁﬂﬁ

E
© = either fac
= ex‘mml
b environn
Blood Vessel or it foc

body 'Fﬁjﬁi
v
Ca@acﬁfue Boseient Membran
tissue

(noncellulor)

Mucopelysaccharides & glycoprotain

! §

'

Microvilli/ Brush-border

Ll W

Plasma membrane of the
cell gets folded to form
finger like projections for the mavm
colled as microvilli Substmm v

l They usuolly line

Increased surface crea hollow ‘“"9““?
for Absorption & secretion

Ciha mm
UNIDIRECTIO®

G Scanned with OKEN Scanner



@&mple Epithelum 0 Cornp ifé:-:--i---' |
5 single layer of Cells 5 Multifoyered of cell
: jor role in FILTRATION, DI FEFUSTON, o Less role in Secretion and

a Mo Absorption, mainly helps
SERETION, ABSORP IR n PROTECTION oganst

chemico! ond mechamicol
steess ond COVERING

] B -1 L

Simpla_Epit_hilium_ A‘
On ﬁ_u;trﬂ.ns:-ﬁ of 5truoturol modification of cells. '
(> sinle SQUAMQUS ’ .
, |y gimple CUBOIDAL ‘.
5.1 simple COLUMNAR

: ~ Cells are with IRREGULAR BOUND ARIES
. gim'f_lple Squamous: ]

| | ' ion:| TilTradion ¢ 10N
~ Cells ore FLAT, Nucleus is FLAT & is locoted in The | Function: =ilrration ond Diffus:

oenire. - Exomples: ALVEOLIL,
,ﬂﬁf_«zﬁg ; Blood copiliory
Flat nucleus Blood vessel,
y The Tissue oppears like ILES on The tloor, hence GLOMERULUS
also knowmn o5 PAVEMEN | EPITHELIUM Bowman's capsules
(Noe)

simple squomous epithelium of blood vesse! s known as endothelum.

_—yCubicol cell

2. Cuboidal Epithelium [ o[ o] o]0 ]

~ Cells orv. cudbicol

Nuoleus

5 Nucleus is Round and in centre

I, Simple Cuboidol : 2 Beush Bordered Cuboidol/ lI 3. Ciliated cuboidal
(LS : Microvilli cuboidal ||
eq.|OCT, : L | Wm } :
¢ Thyroid foilicle, :l e.g..IPCT; i e.g..|Smaller Bronchioles
Smeller duct of glands | Proximol Convoluted Tuoule | Functions: Movement of
Functions: Secretion & : Functions: Secretion & | Substances (mucus)
Absorpfion : i Absorption :
| |

Structural Organisotion in Animols

e ——
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3. Columnor Epithelium ‘llll .
O Cells ore TALL/SLENDER ““l! !
O Nucleus s OVAL & locoted at the base

1. Simple Columnor 2. Brush Becgered Cnlumnﬂrf

Microvilll Columnar
T T
e.g: |Gl tract _ _

Egq. GOBLET cell found In

olimentary conol
> ("mucus producing

Cel

3. Cilioted Columnar

E.g.. Fallopion tube, Large
Br’unchigle.s

Functions: Movement of 5@,%_
like ovo 1n fallopion tube

‘m JW(A.-’LM

k—,‘»gustrar'm estinol troct

(Stomach)

Functions: Seceetion &

neions Intesting
Absorption

Functions. Secrefion & Adsorption

-
Ll B B e e———

|6LANDULAR EPITHELIUM

> 1t is o type of simple epithelivm
O 1t hes Cuboidol or Columnar celis Specialised for seoretions.

CLASSIFICATION OF 6LANDULAR EPITHELIUM:

(I) | On the Besis of number of -;el!'.ﬂ
L

Umr:r-:l{lu_lcr } Mu'ticellulor

> Single u:nlﬂ"red cell con oct 0s a glond > Many cell together makes o Jecretion

_— Unicellulor giond

Multicellulor glond

E.g. GOBLET cell (mucus producing cell) ‘ E 9., Salivary, Sweot, Mommary gl¢

(L) | On 1he basis ef mode of Pouring Secra'rinn)
Endncrmﬂ Exocrine I Mtxed/ He‘l'eracr'lne/C
O The glonds which pour their

secretion vio ducT,

O Ductless glands directly
pouring their secretions into
the blood streom

: « O It hes M
endncrme & exocrine pa

I
|
|
E
:
|
I
i
| thal Pitui :
]E g, Hypotnalomus, Pituitory, efc. E D Secretions hkﬁ milk, soliva, sweat
}
I
1
L)
I
I
I
I
I

mucus. oil, digestive enzymes etc Endocrine part
are exocrine secretions. \’
Secretion E 9 Sweat Sﬂjlv I-EIETS of
i i ﬂl')", mﬂ"mw I. :l i
glond etc. ngei

—
- i ——— = - — -

secrefes hormones

_—__-'___-_-—l'-"'-'_-_
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3 [MUSCULAR TISSUE]

Foch Muscle We will discuss the section of musgcle in detail n

J has choptee locomotion ond movement
Muscle U”"dm’ﬂltmmucwj Properties of muscles
V8
Muvole fibre (Long cylindrical) I Controctioni Ability to contract
4 has 2 Excitoble: upon giving @ stimulus, they respond

Mygiibpll:u‘h’wnf‘ilunmnw 3. Extensible: can be pulled (5tretching)

A Elosticity: Ability fo refurn to its originol length

& shape af ter contraction oc extension

Types of muscles

GKELETAL (STRIATED) SMOOTH (VISCERAL) CARDIAC (STRIATED)

_Alternote
Dark &

nucleus
LIght bands

faint olternote
dark & light + bond

STRIATIONS nucleus

LRk

5 multinucleated Intercaleted disc (9op junction)

I——) Communication

f—

1. Cylindricol muscles fibre 1 FUSIFORM/SPINDLE 1 CYLINDRICAL
2, Unbranched 2. Unbranched 2, Branched
3 Multinucleated, located olong | 3. Uninucleated, Centre 3. Uninucleated, Cenfre
the peripnhery
4. Prominent STRIATIONS 4. NO STRIATIONS 4. Faint/light Striations
| 5, Voluntory 5. Involuntory 5, Involuntary
6. Fast contraction 6. Slow contraction 6. Fastest contraction
7. Easily fotigue ( 2@ IF) 7. Slow fafigue 7. Never fatigue
8. Rich blood supply 8. Less blood supply 8. Abundant blood supply
!
eg. Faclol muscles, eg. Iris muscles, ciliory body | eq. Heort
: muscles, stomach, intestine

Limb muscles

A
Forelimb Hind limb

Structurgl Organisation in Animols

&
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MORPHOLOGY
;_5;.0']\: gmoodh, slippery ond covered with Mucuy.

5 Sl 1S MOIST. never drinks woter but obsorbs
shicough SWIN

Heod

S Trunk

A poir of simple eyes ore present inside orbitT of
sKULL.

Body 15 divigible into

Exrernol ear pinna (s ebcent out o fold of slun colled
as TYMPANUM receive sound viorgtions present
on eithec sides of The eye

Nictitoting membrane covers the eye.

> Docsol: Olive green vath Dark, irregulor patches
5 Color
venrral: Pole yellow

ﬁ:urﬁi-lmbﬂi Ends with 4 d|gt'_~.!;

5y Limbs: 2 Pair
nelps n leaping,
wolling, pburrowing,
SWIMMING

“-:i l | : . :.-'f] .
Hindlimbs: Ends vtk 5 digits) f‘%

.-I-'.-

Lﬁ "“Webbed” — nhielp in swamming

>0 puscular” — used as a food

Heoa

Fore Limb

Figure: External features of frog

]LSexuul Dimorphism

> A" frog con be distinguished from o Q frog as-

S1ructural Orgonisation in Animols

¢ orulimb wivich beips during COPULAT.
5 O hove well devesoped VOCAL SACS.
ANATOMY: |

@ Digestive sysfem:

Digestive system:(Alamesitory camol ) Glom:
*SHORT™
4
Becouse Trog is o Cornnore: IaTESTME Lematk
redwcnd

Ports of Alimentory Camal:

Mouth
J

Buccol cavity

4
Phorynx

N

Oesophagus

\’

Stomach

|

Intestwne = Ilaum

_xDuodenum

(" Outside

Hﬂﬁacfunn > CLOACA —>(Cioaca)
| aperturc

CLO%CF‘

Cazmmmoth Chamioes

'Y

Alsmeatory comal =
Reproducte conal =

] Opvires here
Excretosy oomal
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Fot Bodies
Testis |
Vasa-efferentia
i Bidder's canal
glnnd

——— Ureter
| ¥
Lﬂwer_Bndy parts = Urwﬁ-‘n &
~ ACA Both g
@ Excretion CLG c Can Carry

Urine = Sptm
Excretory system consists of:

L Urinary Bladder (THIN WALLED,
@ A pair ot KIDNEY Located Posteriorly To EECTUﬂ)
O A pair of Ureter Figure: O" Reproductive System
3 A Urinary B'adder (ii) Female Reproductive System
> CLOACA A pair of OVARY
= @ )
@:@ ovibuct
| !
: k Reddish Located posteriorly on esther sice
» Dark Reddish, Located po v e
of Vertebral column, |
vy Structural & functional unit: Uriniferous tubule/ s :
rture
Nephron | = oacal apertu

r |
e =C] No functional connection between OVARY &
Excretory Product: UREQTELTC (Urea) l KIDNEY \
 ® [Reproductie Byseen] W\
3

soraducti 5Eum
"l W f_.._.‘u.l.-&"ﬂ " . -

% “3-*;-1 ‘afyguowist- ovoid TESTIS

* Fat Bodies

Kidney

g Meso re hﬂ Ovary
)
r/z‘lz Vasa efferentia
Folds of Ureter |
peritoneum Bidder s canal _ ‘
via which ) 3 l > Quicuct J
testis Urinogenital duct |
attached = _CLOACA 3
to kidney a_{}iac,q R . iy |
) -7 Urinary Bladder (THIN WAL!.ED i
! Located Posteriorly 1o RECTUM)
Cluacql aperture

Figure: @ Reproductive system

4
== . - l-:
-
Q! I I..I r.
o
iy
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Py 5 Size ranges f
5 Not:‘l'urnul activ "

Kingdom: Animalia
Phylum: Arthropoda
Class: Insecta

| Genus: Periplaneta

Species: agmericana

General Characteristics

- ; mRoafiée !
y Color ranges from black or brown Qodle -
E j i P S S renarted
ellow red and areen bodied cockroathes reporie
n tropical reqia

4) Morphology

— ]
'-— -li‘ m W
|
k | | 2T
-‘-ﬁi en
i L]
- - i _'lll_ e —
il { e S
A i @ | e
. e
ia &
. o
i i
. | T
— A
F' B L
'.'JL' e " '
! *rH b £ T Tk 1.~
-\.! 1 i I|_l- 1 1 .‘.“: :
i = i . —
= 'l_ -'l— i
Metarr egmentation present
e
|
-+ -
f .
+ . -
i i Y T - [
[ ¥ | :___"1-— * . 4 Pl
X ™ | T o
- - 4" = - .
- - {
" — = C
- v
L = L ] F [ & i = e .
- : . i : .IF-"
- IJ"
& = . " o
T = ' F-_‘ J *r '|i| T o~ £
] !
| ¥ =
[ T - . AT ¥
- — - | -
i 1 o ™ - a4 J J | Memke -
i o it
. I
5 =
- I

—i

* 1!'_.: ||.'; 1-" ]
Ll = '.H-
I,

e
- il

s during night time. ,

amp places, human hnm

wurmf’D
e I;pgsTS nnd vectors le several di : “":1
U wES)

5

fast runners
P gmericana: 34 55 mm long —> mm
E;;’!d Abdomen in ¢

of cackroaches are wild and of fa
nomic importance yet

e A R A~ gy, ol T

]

- -",-'f |: L ol |_IE-_1: h
Each Sclepite
‘{,f' . ____H_‘- A_M
' % '““—/W
F'_r_'"_"'&.. Iy ‘ ’ |
e Ve *'T | 4eral)
- s "p’ 5#___‘___.,-‘
KNow —e il .
e 'l’ wn as knniﬂ-’
“Fgum/Te Known as
w r
Qite -
P >Te a2l | Ta!]
UM/ Sterite Plev
NGTE - A t_.
YA L.
‘ - Fi’" T -J
- |r": ~ - t.-ll'll
el H I'_‘T.; i :-: ;IL* DS p&ghu
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conceals some part of Head & Prothorax, | o1t ;spe.rpendi'cﬂi v

Heal onnected ' lexi k] o Itho.-sr-gduced
y Head is connected to thorax by a flexible nec Ani'e.nnﬂﬂ'-&m h s

which is The extension of ProthoraXx )
Segments: Hsad @E S : )
" N e
Head | Thorax | Abdomen Mouth parts | — w & CHEWING® Typ

6 3 11 (20) |
> Labrum (1) — Upper lip

: 3 10 (14) |
2 > Labium (1) —> Lower lip

. Hypr:phur}fnx (1) — tongue

trianqular & is formed by fusion of 6 I = Mandible ( 6}8" incision region

ceaments | *—-}Mﬂm‘fﬂe (2) l.a,,i;ru-_;hmg,f&rindmg

A ¥ 'ﬂ'f mboung -j'r-‘-:_-'.
Grinding Labrum
1P| reqion
In:::smg
Mandible region

maxilia E bt Maxilla
(a) (b)
Figure: Head region of cockroach (a) parts of head region (b) mouth parts
Yrothorax

(2) Thorax: 3 segments .~ Mesothorax
=2 Metathorax

| LEGS |

4 P [
A - '__.-IJ_."

Prothoracic leg
Mesothoracic ieg

. " Tk Tl | -
I“'jl ;-_.*:'_-.T+_I IJ‘T "':'I"‘r' I{?‘".

Structural Organisation in Animals @
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Hind wings |
: |  Metathoracic wing
Far‘-tllwrng_g : :‘-E nsparent, membranous &
> Mesothoracic wings Q ey = , B
> also known as TEGMINA/ELYTRA o | Used for flig - 0
>  Dark, opague, leathery Ao 4 )
» Not used for flight, only protects Hindwings at Res R

mon oviduct's opening (% gﬂnnpnrg}"_;i:_iEi'-__

Here: Com - : 3
(3) Abdomen: 10 segments Sparmd-fhg.cui pore & collaterial gland is seen |
: N : | h PR
o :f&nitui pouchr formed by fusion of Eth:,_Igi .
tergum along with 9" sternum ietinaui 45
: : | ntral male genital | © Male & female cnckmachgs can be:fdlstmgu:shzd_g,_;g_-
it E;::.?gnxfﬁi gonapephysis seen SEXUAL DIMORPHISM is presen Mol

Geni TR : 'g "3 has Anal cercias well as Caudal style/Anal sfytu
¥:{Genital pouch/ pouch [ formed by fusion of ‘n its 9th sternum whereas @ only has Anal cerci = =0
fj":.JB, 9 sternum = i :\

| Boat shaped ] B, ::._.
1

@ Anatomy ; s

he (-

‘Salivary reservoir

—— _ _ - | 7 Lo (L pair)
(i) Digestive System: l b= L R B
L) Foregut — ‘mouth upto Gizzard’ -~ \ _ "l’ ’f: :
7 | Phu‘rﬁ,rnx B
L3 Midgut a3 LA
Salivary gland 2 Qesophagus | §"
» Hindgut (1 pair) Large, sac i
5 Pe i, / like structure E;
*1 Hepatic/ gastric > C"*?P where foogice L
o St SLliie \I( be stored . i"':x
AT > Gizzard/ *"
Mid-gut/Mesenteron leum Praventriculus ‘;
:
\f olon Hin_dgut Q GRINDING of g
Thin tube Rectum food ' t .
W —> inside: 6 chitinous B
—> Location: Between foregut d L) Thickep Teeth £
i y YEER Toregut & inidgut Anus tube ¢
_3 6-8 innumber P RE s 3 Outer Circular 7
5 Digestive juice secretion ("'_—"‘E-l-Elghlnn I_u_btlles muscle h
—> Lacation: 5
’r) 1(:»::51 L e Mdgut & hindg4 \
2-120 in Aimbies { | ( {
- A | greenis
2 EXCRETORY in S5 h yellow)
(34"
\"'-'.‘"_—___._-:
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/—> Spiracle

Consist nfh“‘f’ Trachea

\\*9 Tracheoles

L(_ii) Respiration: \

Respiratory system:

TRACHEAL SYSTEM
N

1S Known as
= Sphincters \ |
| £ X
. S N
'\l e
a ; : “-‘9
simple diffusion of gases eccurs —

m Trachea Tracheole Jf rom here ¢
U & Spiracles

open into
Guarded by open into
J, Sphincters

10 pairs of openings present laterally

Figure: -Tr'u::hEm Sys‘re.:-nr

Dorsal side

r(iii) Circuln’rinniJ Open Circulatory System

1. Heart: 13 chambered, present mid dorsally

O Lateral openings: [ OSTIA

Flow of C -
haemolymph ;’:,‘:::‘ l
) -2

o5 Between 2 chamber FAN SHAPED ALARY MUSCLES Present :
~ O _ ‘ Anterior aorta
o First chamber: Connected to Anterior Aorta Pﬂﬁl‘lm‘ Heart
Anterior

2 Colorless blood with no respiratory pigment
2. Haemolymph:

O Present in OPEN spaces called as ES-INU.SES or Haemocoel ]

O Composition: Haemocytes (Blood cell) + Plasma

3. Anterior Aorta: Open into cephdlic sinus (Head) Ostia Ostia

e s e e e e S e e e e e R SR S S E— S O S S S S S S S S S

Figure: Circulatory System

\ Structural Organisation in Animals @
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Excretory System

i | are present
For excretion different structures are pr
"

— Malpighian tubules

(iv)

> Fat bodies

Bfhad el -

L Urecose g_lcnds

:

present in only In

e}

Excretory product: URIC-ACID

(v) Nervous s]sf:m]
5 The nervous system of cockroach consists of a
series of fused, segmentally arranged ganglia

3 *Thl't.t. ganglia lie in the thorax and six in the

abdomen

the rest is situated along the ventral (belly-side)
part of its body

3 | Dorsal side |

h represents BRAIN

Lon 7

) 5 Supra-oesophageal
ganglion

\h CﬂﬁtPG‘E WEJ

antennae efc,

| —
OFS“DPh{I e ) DQUDEE 'h"fn*r'ﬂl
. o
; I SOLID nerve
3 thoracic b nbdcr_nmui cond
ganglion ganglion
L Major Control of
body via these
\\fznh‘ui sidc}
(36)
"“1‘::-;’

\o(GricoTELLS) aning
I

sy The head holds a bit of a nervous system while i -:iﬁ:nmpﬂund BYEE-""’-H

|

1

Looseshe ettt L Excretory product

S s TR g dissolvedin
haemolymph . &
Converts % Ll L ¥
into URIC -h‘ ' ‘ JI
g
epithelium ARy Haemolymph & |
l/ e,
L ; .
ciliated' & glandular B |

ﬁr‘igun:__: One Malpighian Tubule |

Qer)

If we cut the head of cockroach it can stiu sur_"wiv'e.- fnr’fr ]
{ week because head hold very little part of mrvnus“
system while majorly nervous system in located in fht_ b

Belly (ventral) side

W A

-l-, ..-_
- =N
e S

present on dorsal '
surface of head

D Antennae
O Maxillary palps
O Labial palps

O Anal cerci

2 Vision: Mosaic vision

¢

They see the image in Bits & Pieces

O Sensitivity more

. Each compound eye has

O Resolution poor

Commoen in Nocturnal 2000 htxﬂ‘léanﬂ[ E
animals structures ?
OMMATIDIA/OMMATIDIUM |

Zoology
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[_(wiij Reproductive System |

Mushroom gland

.

“7 Long tubules

/"; et Short tubules

Seminal vesicle
>~ Testis

R

Vas deferens

-» ejaculatory
duct
- male gonopore

Right phallomere

Ventral
phallomere

Figure: Male Reproductive System

Left phallomere

- T e O i S e -

MALE REPRODUCTIVE _:S?STEM
1. TESTIS:

I
|

i
[
by

O 1 pair

O Each testis trilobular
O Location — 4-6 abdominal segments

O Involved in Spermatogenesis

2. VAS DEFERENS: from each testis arises one vas
deferens to carry sperms

. ETACULATORY DUCT: Vas deferens fuses to
form common ejaculatory duct whose opening is
called as 57 gonopore

. SEMINAL VESICLE: These are white shiny
structures responsible for  storage of sperms
& here the sperms are GLUED together to for
SPERMATOPHORE

. MALE GENITAL POUCH:

R A A S

9™ 10™ tergum along with 9 sternum,

Formed by Fusion of

O Here male gonopore (ventral), dorsal anus &
gonapohyses opens

6. MUSHROOM GLAND: Alsoc known as Utricular
gland

STMW MSQfH in Animals

gland

Genital chamber
(upper)  Vestibulum

Genital pouch
Figure: Female Reproductive System
o Location — 6™, 7' adbominal segment
O Long tubules outside, short tubles inside
o Function — Nourishment of sperms
1 PMUJGGLAN&.AWMMW:M

o Extends upto 6™ segment (3faftaa Gyoan)

8. GONAPOPHYSES: mﬂmmﬁd v
structures, surrounding the male gonopore | "ft_- ;"
o) Alsa lmown as Phalhwﬁxtﬂndguhﬁu)

o 1 pair, | i LAy
o Location — 2‘-6111 ahdomiml segment, ”J"'“j
o) Invnlve.d in Qogenesis ) ‘- fﬂ i

Each ovary with 8 nm‘ml-u*

. luvarinlu: Producesluﬁ_-f_ CiRaPA

. OVIDUCT: One oviduct Arises from each ﬁvur-y
to carry ova

. VAGINA: Both oviduct fuses to form this & its
opening is known as @ 3 gonopore

|
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Left & Right

Collaterial gland

4 CGL.LATEF‘:IAL GLAND

— Secretions form QOTHECAE/EGG CASE +

around the fertilised €gg
r-—? OO THEC AE

R
eesaq ng} €ggs

9. FEMALE GENITAL POUCH: Formed by fusion
of 7' B™ 9'h Sternum -» opening of Collaterial

gland, spermathecae & female gonopore is seen
6. SPERMATHECAE:

> Location — 6™ segment

D During copulation it can store the sperm received
from male

Saclike

Hence
Paired

Filamentous

7. 60ONAPOPHYSES: Chitinous structures (External
genitalia) of Q cockroach

Cockroaches are DIOECTIOUS ie., sexes are separate

®

| F:r'hhsnhun & Development:

y Internal fertilisation — SP?FW" and €ggs are ;
fertilised within the body i

5 Fertilised eggs within OOTHECAE is released from

body /

\E{E'k mddis__l_\_Prminislﬂ

R

OO THECAE i
E.. By :_} 14-16 fertilised At one time 4
8 mm—i egg arranged in E
long ! Qreleases
c-ows ‘9-10' mfhf.cu ‘ﬁ

&

Development—> "PAUROMETABOLOUS" *
METAMORPHOSIS ) 5

‘Gradual Metamorphosis € i

€gg — ——} Adult _f|

*13 times o

moulting: 135

Nymph undergoes moulting for 13 times to formuddt i]

coc krmch ..

Paurometabolous:

Nymph & Adult have same mode of life but l'qﬂnph
lacks wings whereas adult has wings -

(ore)

The next last nymphal stage has "WING PADS"

ZoologY i |
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T e L

BIOMOLECULES: |

All the ‘carbon containing compounds present in o

living cell

Analysis of Chemical Compounds

Q: What type of organic compounds are found in
living organisms?

Taking a vegetable piece or a piece
of Liver (Living Tissue)

|

Using Mortar-Pestle make a
SLURRY (paste) of the tissue using
trichloroacetic acid

{

Using a CHEESE CLOTH, this is filtered

Y e i cupie

(1) FILTERATE (2) RETENTATE
/Acid soluble Pool /Acid insoluble
/MICROMOLECULE /Macromolecules

D Size: Less ';1:”1 1-000 © More than 10,000
Dalton (18-800 Dalton) Dalton

D It contdins: o It contains!

O amino acid > Proteins

O simple sugar O Complex sugar

O Nitrogenous Base > Nucleic acid

D Nucleotides 5

2 Inorganic Compounds

molecular weight less
than 800 Dalton 1

Why it still comes in
acid insoluble pool?

ok N T STRICTLY
(Note) LIPIDS ARE NOT/S TRE% 22
" ABIOMACROMOLECULE.

|

Biomolecules

y Whenever. we analyse the chemical compounds,
Lipids always comes in the acid insoluble pool even
though its moleculor weight is less than 800 Dalton

800 Dalton

membrane ﬁ% > Tail (Hydrophobic)
: / When we disrupt
Vesicles . hile making
Phospholipid Chorkoweil

Bilayer (has LIPID)

Lipid always aggregate & form small vesicle hence
overall weight exceed 10000 Dalton.

Water is the most abundant chemical present in
the Living organisms.

% of the total cellular mass

e T IR Ca e el B -a—_--ln"l-I#I ————r et - —l—--l---l—-

Component

{
i N oot
_||1I | " ; _-.l_

e e L , : i '.‘ % " g - N N - ] L.t.
i rt i o M i | L .J- -rll, .| :- i } 15 -|' | K .. r
H"."I e’ B s Y 4 \ I :'F e ! l

5 . i -._“'\l' ¥ ' "‘- i . I.II- " .-. -l...ﬂ .
| [ %y ™Y " . ' J k" 1 -

.".-h ! WLy

lnlmqql .I-.- ._ '

s

ll', § i ! ) i
’ . ” e NIk 1.-.."";-1 . 'rl-f '_.' LT B A L e
WL e AR SRS RORTDRTRT

Acid insoluble pool roughly represents the cytoplasmic
content of the cell & macromelecule/insaluble pool
1§ represented by rest cytoplasmic content & the
content of cell organelles.
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Table: A Comparison of Elements Present In

Non-living and Living Matter™
% Weight of Earths crust

Human body
Hydrogen (H) Sl
Carbon (C) 0,03 18.5
Oxygen (O) 46.6 650
Nitrogen (N) very little 3.3 .“
Sulphur (S) 0.03 03w
Sodium (Na) 28 02 J
Calcium (Ca) /. 4 3.6 i *115
Magnesium (Mg) 2.1 (i 0, ”*1:
Silicﬁn'(s,i) 27’7 _f-; & e blg
* Adapted from CNR Run Undersmndmg Che.rms?ry
Universities Press, Hyderabad. ' e

Ash Analysis Test

To know about the inorganic components of the cell,
we perform this test

Take a Cell
,l, WElgh
We obtain Wet Weight

\

JCE“ - Hem[

l, Weigh
We obtain Dry Weight
Burn
v
Carbon part (Organic part) is burnt :
:

v

A SH | remaining uf‘"} naving inorganic
' - components L'f'r calcium magnesium E-:'Ii_li
f

-

EATUIRU

—
e LN s v
I} L T i
O A T
1™ ',1'.'-"" .__
i N9 -
" .

Ty
] ..-11' =iz,
I"- pil
Fi * -. L]

| METABOETE |

Metabolism

e

- lic reactions
Catabolic & Iﬂﬂﬂbﬂ o

k—7~-"

Break down

sum total of

formation

The substances formed ina metabolic reaction in the

isms is known as ‘metubuﬁfas_'_

organ

eg: sugars, amino acids, efc.

Do A

Primary Secondary
Metabolites formed Metabolites formed and

found in certain plants,
microbes, fungi, etc.,
which does not have a
direct control on their
physiological process
but can be beneficial for
human welfare.

in organisms which
has a direct influence
or control in their

physiclogical process.

e.q.: glucose, amino acid,
chlorophyll, etc,

Table: Some Secondary Metabolites (V. Important)

1. Pigment Carotencids, Anthocyanin
2. Alkaloids Morphine, Codeine
3. Terpencides Monoterpene, Diterpene

4. Essential oil Lemon grass oil
9. Toxins | Abrin, Ricin
6. Lectins | Concanavalin A
T e
7. Drugs Vinblastin, curcumin
8. Polymeric
SUBSTANCE Rubber, gum, cellulose

= T

;
:
:
F
|
E
;
:

o P e e e Ty

Zoology i .
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rSIOMACROMOLECULE ]

1-—"-"'_"_1_ d
|

> Carbohydrates

—— Proteins

——> Lipids

L — Nucleic acid

[CARBOHYDRATES:

y These are either Aldose or Ketose sugar

it g

more thani OH i —CHO ! more thanl: OH —(C=0
r ] | 1 ) 1
Definition: Polyhydroxyaldehyde OR polyhydroxy ketone

terminal ?
i i 1
[igos aldehyde group H—C—OH intermediate
H_‘f —OH i minimum —> 3€C in any carbohydrate ] !! ketone group
H-3C—OH H_T_OH
! (ALDOSE SUGAR) ) (KeTOSE sUGAR)

[ CLASSIFICATION OF CARBOHYDRATES |

'SUGAR'

2 Classified on the basis of number of ‘SUGAR’ unrts e

_ f‘ -3 Carbohydrate (Saccharides) —’/ v

(- | hgnsucchur‘ldes Sesp e Sans WA PeE
E Monosaccharide .~ few  Sugar - :-.?' AR o}ysuc arid
I 2 At w
E 1 | Sugar Here"2 9'5"9" 5‘“““’“""5 - m
£ l ' | _ (more than 10

: :.: Carbo hvdrates wuth only one sugar subunit but different I Trssucchmdcs

Monosaccharides vary due to number of carbon which

; ' may vary between (C3-C;) ; :: :::u:x:
“ S (5 ¢, TRIOSE SUGAR 6 FLIE D
-» C,: TETROSE SUGAR m.aos’e S P T
: 5 ?f;:nr rﬁ PENTESESOF? Y eg.;wcose | 2% Ococchariges
Sugar ——» 156 HEXOS= ESDEAR] > o8 9 — Nonasaccharides

Ly C: HEPTOSE SUGAR

-

&)

Riamalarilee _—‘_—
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————
- ' ists in |
ksrrucfure of Carbohydrate May "f 4
. N i
_fj ST )
2 J %
v et e D TOPI o iz
Straight chain & \i/
| ‘j" Furanose
— ’J!.T s Pyranose 0
. -0 —
| <i/ ) 3 J
e (e 3 2 \
| ) |
T » 5-C within RING 4-C within RING
{!: (There might be carbons outside the ring)
Monosaccharides:
1 Glucose: 'Hexose SUGAR'
3 Polyhydroxyaldehyde/Aldose Sugar
.---r“'_""‘_"'-.,_ . & -
> Identification —» Q"i{?_} , '"H' is on its the RIGHT SIDE in straight chain form
ke
I
1 {{,‘: O
H—2 C‘-— OH
o (Gl ek ‘-; —H) | RI6HT 6CH,OH
LEFT i 4C - OH AB
| H
H—5C— 0OH 4
I OH
H—6C— OH OH
|
i H OB A e Gleas
Figure: Straight chain of Glucose ( e)

Figure: 'Ring form of Glucose’

2. RIBOSE SUGAR: 'Pentose (5C) SUGAR'

. |
2 Found in RNA (RIBONUCLEIC ACID)
2 Aldose sugar |

2 All "—OH' RIGHT in straight chain

OH
| H

| % (a-Ribose
E (ST- ﬂlgh? Ehﬂin {]f‘ thﬂ'ﬂﬂ} )

(Ring form of Ribose)
(a2

¥ anlna¥
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——

~ Found in DNA: DEOXYRIBONUCLEIC ACID Disaccharides: 2 Sugar combine.

HOH,C

3. DEOXYR]_:BQ_SE SUGAR in the functional if 'aﬂ*‘ _ 1 a h‘

) Derived sugar from RIBOSE at that carbon, it is o form & if -oﬂ" %
y Aldose sugar OLIGOSACCH |ARI (2-9 Mw' \ '. )

y Pentose sugar

NoTE ) In DNA & RNA, B SUGAR form exists

O Examples of RT
% disaccharides [*Lactose (f-Glucose + ) Galactose)

Sucrose (u-Glucose + fmfm) |

Maltose (o Glucose+ o G:im).} i

-
il

with a loss of H,0

W Linkage fomwdbﬁwmm‘l

6CH,OH

a-Ribose

H H

4
OH H
HO

H OH
a-Glucose

‘o' &.'ﬂ:':. forms | | AL
In the RINGS check the functional group carbon: if | combine. . = == = +

1. Homo charides
opolysaccharides
Similar RAREG e
O Similar sugar subunits combine o Different sugar subunits combine
) STORAGE HOMOPOLYSACCHARIDE  (ii) STRUCTURAL () STRUCTURAL
O Stored in BULK HOMOPOLYSACCHARIDE =~ HETEROPOLYSACCHARIDE

9 Chemically4 OSMOTICALLY INACTIVE | |
(a) CELLULOSE Hyaluronic acid

(a) GLYCOGEN

(®) > STARCH (b) —3 CHITIN
() ' INULIN

hl Blomolecyles @
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' [HOMOPOLYSACCHARIDES |

e ——

(1) Storage _Hm@olysncdwidzs:

(a) GLYCOGEN:
3 Stored food in animals
y Stored in the liver oo
3 It is a BRANCHED Structure N A

\ . —> a (1-4) Linkage — Between ¢-1 and C-4 in the Straight Puﬂ
/b hetween GLUCOSE subunits R
— 2 a (1-6) Linkage

Between C-1and C-6 at branching point be,Twean 5 |
GLUCOSE subunifs elois

a (1-6) ¥ Branching point

F-_anlecngm

o Right end of glycogen is known as the reducing end whzraus the !eﬁ‘ end is known as Non re.ducmg e.nd g
o Reducing & non reducing sugars explained later AL S N | S

(b) STARCH:
5 Storage polysaccharide in plants

0 Subunits -« _-__g;lucose

Starch exists in 2 forms ~ { SR Gynmj

Y ooy ey

 Amylose (30%) Amylopectin (70%)

Starch upon Iodine test gives a positive
result which is a BLUE BLACK color as the
iodine gets trapped in its HELIX
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e T e T S . ; + ok | 1. & Ak ";.i{'-é ol A L P . ;
"L ; 1 i e e e T ) r ol 7 e | e A o [ g L [r:: ,: Ih;:'|1’1-'|;i-" ‘;.‘:_ L o e ey _.!'-:_‘.- .I o 5
' | ! ' . i el ¥ .. | 2 g b e _'-.:.. e I “ a tt"l .-_lt.i- e | W ‘-F ﬁﬁ _,I:Ih,?-"‘;"t _g{qu
: c. MLm : _-.' L i J : o L . Wi ] :F-. = Jpa ; o : A
: ©) mﬂpﬂ}ysucchunda in plants like Dahlia, etc.
, 5to

A s
cubunits: f-fructose
.,

[ s . y W
Ll S

L

3) structural Homopolysaccharices
{ | T T N
Structural
Homopolysaccharide
L B I N
& |
(i) Cellulose (it) Chitin

, Found in the cell wall of plants 5 Found in the exoskeletan of Insects

. Made up of §-glucose y Made up of 'NAG" N-acetylglucosamine

s * Mnct ahun Aan? LER-,_:' A_I‘_\:I,_L: ‘:QBSTH?‘JEE’. f‘:“UT’d S - ?rd ITLQST ubund::'.n'l' QQGA?‘HC ?EB;_&"T;":M'*E

on eart! found on earth REX
. Paner made from plant pulp and other fiber is

(3) Structural Heteropolysaccharide

N i

4 Structural Heteropolysaccharide

(i) Hyalurenic acid (ii) Peptidoglycan

i i —————

y Found in the Matrix of cartilage " Found in the bacterial cell wall
y SUBUNITS: NAG « Glucuronic acid 0 SUBUNITS: NAG + NAM
N-acetyl muramic (—J
1
: LﬁGTEﬁ;- AMINO ACIDS: Building Blocks for protein
2 . | #l
Reducing & Non Reducing Sugar: | acidic group (-COOH)
) Benedict/ Fehling's test is performed to amine group {-NHE} |
understand which sugars are reducing. O Amino acids (aa) are SUBSTITUTED METHANE®
2 The ability to redur:-s:erd‘i‘ mr:x:iln this test by a H @ ~» variable group
Sugar Makes 1t o Reducing Sugar |

H—C—H—P H,N—Ca—COOH

' Al monesaccharides, Maltose, lactose, & right end ;
: ; i amino group Carboxylic group
of Glycagen is Reducing H G4 J‘ e

i P ' ;
'[SUCROSE' is a Non-Reducing sugar | :

NOTE ) O The physical & chemical properties of any ‘amino
N acid’ is determined by its, 'NM,’. '‘R* & —'COOH'
g Modifieg sugars (Glucosamine, N-acetyl i
I 3dlectosamine) which ore more  complex | © The'C” 1o which ~NH, & ~COOH attached is an
i, Polysaccharide aiso exist in nature. a-carbon
r 1

1 Biomolecyles @
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) e N e L e it ey e
. . & e ‘_!1' 11'\.1: -‘ll,," ‘.f'_r"'.' R L -‘.‘I..‘ Al vy r Sy e ¥ W Ty ,w'._r-..__ -
p F gt R kil el TN LA ST ey 2F 5 ] e P R ; ] r 7 . g o s
l-|1{| "1- -u_'.l._:." " i . e f : . & ] r = '

£ | ne water mclgcult,.'"i"-"'.‘f}' "
|Ptpﬂdﬂ Ef’:ﬁ/ Amino acids are linked Tﬂgﬂ*h'ﬂr b"f PCP?Idt bﬂnd b}‘ loss ﬂf 0 . e
S o

K, O - RL.
g g AL )
HN—C — € —|OH H]=N~C —COOH

1 I )
X H -- g = 04 — ad
10-1 l—-H.I{'} aa-2

- - ; p ==
o - | r-'_'i b"-'l W ‘? -—.._‘_\'
(HNY—c— | 1 ; {1_ ;;O "—"'1] —3 because last amino acid will always have free ' Cm ¥
& i LI'- | - w4 Fs " I s ‘-... | -'-'.
“|’ < +— ,"': & ) S C-terminal B
¥ ) I. F r*r-.lr-il-l *P;’*lﬂ'ﬁ Bc-'nd H s

aming acig :':l.‘u'-.l‘:r‘ﬂ naye free MH;‘ qrcup

F r?ﬂ_’_\l

Amino-acids Jl LE?_‘L-— . c*_'.-'irli i)

: = ~—— . gy 2t I EINY O RS H.N=C ~CO0OH" "
m“’h[ﬂh ALANINE 3 ¥ '“"'..I: ’%&%‘1-.

y There are approximately {?ﬁf_‘; amin
s

makes up proteins in human body. | |
{  Acidic omino acids: They have additional | 4. Hydroxyl amino acids: additional

ro
COOH intheir R group
| g (Serine) —> 'R it
€9, Atpartic aglo, Threonine
| 25
S
H,N—C_ —COOH | ; (CHZ) :I
(O | CH,),COOH
COCOH | § (CH2)e o Sul__Emr containing: R: nddntlml  groupI L
2. Basu: amino umds Additional — NH, group in eg: Methionine, ¥
- > R (CHE}-S ﬂ.
HZN—c,—-coaH .

I T
(THa) ' o
o s AR B
SH s

I‘LHt ; Cyshna isa DIMER (2] of mt:im
*x PR A A 6. Aromatic amino acids: Additional ‘RINGS' I
3. Neutral amino acids: Equal NH; & = e pans o
Y
‘f_ﬂaﬁ"@'— £ T | eg: Phenylalanine, Tryptophan, Tyrosine |
eg: GLYCINE — RIH HEN-—(EH-*COGH |
(Simgplest amine acvds) v

'4;*- -
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|
rl__,l‘" _I#EEH
b 1™ AT
| - Q __} (:H;
CH. 1!
.F’}L'*-‘ = - __.-f’,- o,
lI s |
E"'a_-:‘:'-._h . .-'"I "‘;:-;".
= = ::'li.-r
"-I
' | ids: Rinas withditferent atoms
clic amino acl .
Jeterocyclic am

ppwng-HydraxyprﬂHne
gg. rre

Amino acids

1. Glutamic acid

| e
—— .I_ . 4
2 Lysine > —(CH, ) NH;
3 GIYEIHE et LSl ™ —
. |4 Alanine : CH,
| 15. Serine R —(CH,) OH
i b. Cysteine ! —(CH,) SH
2 2 _#_ ."._.:-.__“.
L 7. Tyrosine /) 4 \:‘{-\)_ O
Y | ’:Ha_{ /{. r

s e M SR, ACTRS A 2
| l )
id . p—
"ESSENTIAL | | SEMI ESSENTIAL NON ESSENTIAL |
1 *-r*_ wcids which are not y Slowly synthesised Y Amino acids whicn are
| weced within body, hence within body synthesised within the
.* ”*J""'"‘ outside body hence not reqguired
« 11a DM QUTS - | :
eq Arginine, Histidine from outside

TRYPTOPHAN 7
\-11
y PHENYLALANINE

y METHIONINE

1 TLHDEAMTA
]
rrl"{r!--.il Wil

Mm

FACTING il ( stfafras Gyaan)
[SOLEUCINE |

INE
ROLIN g
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ke i
i L
3 I

1"""'_"_" . -
..I-.J_l' l I__.': y
£ _-1_1":""5?;_ ;
R . aA
VIR

"FWITTERION: Amino acids have the tendanCy fo exist in zwitterionic form due to the iunisubhr s

of =~NH, & —CQOOH group ina solution

|
R PN A OO ‘\
5 %
H  (Amino acids)
{ | e :
| T el 9
N € — D0 |I R r :"’TJH"' H,N — Ci' — COOH §
S . . L “ — LU/ a o A
I i ,'I ® H -'_-';- -
P
2 zwITTE R-ION
Here, equal positive & negative charge in possessed | ,

orm at different pH but the pH in which they exist in zwitterion

y Dif ferent amino acids exist in zwitterionic f

i_hi-_'.:rg LECTRIC pH
PROTEINS |
k. ) Building block: amine acids

> Polypeptide: more than 50 amino acids rombine to form Protein/Polypeptide _ i s

y Never HOMOPOLYMER, always made up of different amino acids
Ribulose Bisphosphate

~ whole BIOSPHERE —>RuBisCQ  .arhoxylase oxygenase

> most abundant pr‘ﬂTEt?\{ ‘

\
3 in ANIMAL world — Cellagen

Structure of Proteins fat -
1°/ Primary Structure 2°/Secondary Structure i"ff ertiary Structure 4°/Quaternary Structure ;

i)

Fig: Sapoli's hair straight Fig: Sapoli's hair curl Fig: Sapoli's bun  Fig: Sapali made multiple buns

1. Primary structure:
-0
N C
5 It represents straight chain of protein
y Only Peptide bond present between amino acids
< POSITIONAL INFORMATION about amine acids

3 It only give
eq: Insulin chain
Zoology
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e

7 5.¢candl'-‘-"*f f’tmmr?;

e

s =3 ‘l
'_H—F_:E' ‘Keratin Protein T " ibroi |
a eg: kel |B PLEATED | eg: Fibroin proteins

— Hydrogen Bond between “aa’

y Right handed

nelix always

~

-

fig.¢ — Represents Hydrogen Bond
aming acids Singie polypeptide
folded here

) C-terminal end of one segment is over

N-terminal end of another segment
> Al bonced strands have same N to €

direction

i
| O Itisthecharacteristic of more thanone polypeptide

> Polypeptides may arrange as linear string of sphere

3 T:r‘tl_ar'y structure:

y 3D Srructure of protein

i side - |

b 2 Apclypephide chain is Tolded upon just like a | or spheres one upen each other in the form of a

I osoi 1o ~nllor Ball I

| oliow woollen bal |  cube or plate

B o e I i : sk.rnwn
stty protens are functional in this state Each polypeptide

) ¥¥n2n polvp pfide s folded QEWILE-S({QFGUVES are f EUBUMIT -.)
“ormed colled as ACTIVE SITES responsible for

ll--'_,.,

2 activity of protein

2asubunt/ 28 submit/
ACTIVE SITE 2 a chain 2 B chain

Yy It is q'bgglufgiy Table: Some pro*l'tins and their function
necessary for many

= B 5

— -r-r-wq-—-_:.-_r_.-—r‘----.r-—r—.,' -

biological activites of < g
proteins | | Collagen Interceliular ground substance
[ Trypsin Enzyme i
|
L ¢ e DO S5 X
T LInsuh‘n | Hormone
Y . 1 ] : L
Py imeractions —> H-Bond | | Antibody Fights infectious agents
b be - :
i ttﬂ - ~ ) ]
B Imino acids —s3 Disulfide (Covelent) | | Receptor Sensery reception (smell, }
| Qs | taste, hormone, etc )
f 3 T gt o | r-—_-_-_ — -
| casiies | | GLUT-4 Enables glucose transport |
I
> Hydrophobic l J‘—J& into cells l[
? Van der Waal forces | LGMLEEEZ Transport
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| LIPIDS |

y Waxy, greasy, olly substance QE-HEFJF"':"
-rrl ..'_ —— ..Y“EQ‘_'!
; I1s are ester t?rrf fatty acids {!""':-TER BQ“JD‘

 RTARS,

T

Con DE Canbe a

Fﬁ‘l"y acid Glycerol
< LIPIDS ) e
¢ DERIVED LIPIDS
SIMPLE LIPIDS CONJUGATED LIPIDS :'
uld simply be o fatty *

neoluble (N water.

(LIP* d;_;'\_/‘\

These do not have a long chain |

_ﬂ glycer _! Lipid + Nu:‘l Lipid par?t of hydrocarbons VA hn?t{ .h
=1 1 A fused RINGS o %
.r » eq: Lecithin oy
_ Waxes eg: Cholesterol
rue *a*f' A
il faa Phospholipia
I . ‘";m > This flowchart is not in NCERT
Fatty acid Glycerol

1. Simple lipids:

Components: Glycerol + Fatty acid (FA)

| eLyceroL |

Trihyd roxypropane '

—

v

Saturated Fatty acid |
y Presence of only SINGLE BOND in the R group

eg: Palmitic acid (16 €)

CH. (CH3).s COOH

Stearic acid (18 C)

CH. (CH.),, COOH

Arachidic acid (20 C)

cH. (CH.),, COOH

o Itisa Long :ham of hydrucurbun
o It can be raprﬂtmed as:

A .cooa—g
ke, 2 Carboxylic group

’Mux’fmumlﬁ: Curbun]

CH3“CH2"CHH-" CH‘. "“---------__.._.-';,':-

Iy
L/J__@_ -
(o

Carboxylic
Saturated Fatty acid

group
Unsaturated Fatty acid

‘lhsutumtcd Fatty acid
O DOUBLE BOND present in the ‘R’ group
— Oleic acid (18 C) (1DB)
—> Lincleic acid (18 C) (2D8B)
—> Linolenic acid (18 €) (308)
—> Arachidonic acid (20 C)

NOTE
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I- 1.. “. = :
‘l ‘ .i' I |‘. i Id

i b el 3 l

AN o "'h AT SRR AT

| -' k _r N "1 r
i : '. 1" 7o *x.l'r ..*. ”1 -

|0 True fats = Glycerol « Faﬂy Acd) T i T 254 Con)

..'-"“'
I: h'-u
li

2L F &t :
e | L - A - i =
& i = '-_I_ i o o ] " &y h
" i - - Ll e =g i
] = O - o e = o

B v ! g '.J#‘-a'i-nl'. . - A il

i | ] . L I k i ¥ wd P 15 i s
| lI o e L i i "

™
-I- b s L .,

1. Monoglyceride (1 Glycerol « 1 F “1?5;.,;:_~.L__.. g R
-F— o 14 “”’r‘ ACid) g 5 _J' . H‘r ”:jrr‘ﬂ#" “-"t' éﬁ.
. '-». . .." '1 'r.‘hi ey o1} Fas ""..*
. v ESTER BOND eg‘ Lecrﬂ-un (Phﬂ$P_M_ s + R0 5
| — O \ ) J 4 I;.- '_'-._f:_ja*t
H—cJ—OIH HOT-C—R, F!i Pnf R_é__l;li H ﬁ’ | L
H&{fl,'m--ﬂr'@ {LFA) bt (i'_o___c__nz H—C—O"-g"ﬂl = S
| =Rl o TR
H-—-;,;——OH 4 ‘?“0'4 H-—C—O—g—ﬂz
: i 5 : CH,CH Q/CH
2. Dlglyuridt (1 Glycerol + 2 Fatty Acids) H s 3 |
L ¥ . (HPO,)  F— choline group —)
| H & AR @ R T
: i s 3 | . ; T Figure: Lecithin
—~C—0|H HOP-C(—R, ~C—0—C— : .
i i TG | 3. Derived lipid ot

H—C—O| H Ho}c R, —2H,0 H—C-0-C—R, | €9 Cholesterol
| | 0 27- Carbons

' H=C~=0}~
GO | o Fused Rings
H | H O Precursor of Cholesterol
Glycerol Diglyceride is ACETIC ACID

O Synthesised in LIVER  ©OH
3. Triglycerides (1 Glycerol + 3 Fatty Acids)

Figure: Structure of Chuigste;rﬂl:-

-~ O H O
I | ] NUCLEIC ACIDS
—c—0|H—HO}c—R, H-—C-0—C—R, | =% R e i
l O r]_'IJ Found for the first time in — Pus cell (dead WBC)
P, N, '
H—C—0O|H—HO}Cc—R, —3H,0 H—C—O0—C—R, |

= > Qe
| o i
I H—C—0—C—R,

H—C—0| H—HO$-C—R,

Nucleic acid

| o :
Glrﬁera! Fatty acid Triglyceride r‘_/k’_w
B ed i . 5 ‘RNA' o 'DNA'
| ' Ribonucleic acid ~ Deoxyribonucleic acid
O Solid at room o Liquid at room
temperature temperature
O High Melting poin? O Low Melting point
eq: Butter, Ghee eq: Vegetable oil,
gingelly oil

b.
&
i

E

: Biomolecules @
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iLNUCI'EiC qcidzj Polymer of "NUCLEOTIDE' }

/ Ribose sugar - In RNA
—> (i) p Sugar {
Deoxyribose sugar = In DNA
O

> (ii) Phosphoric acig: HEPO;T—\’) T ; J o
HO—-IF’—-OH ::

S — (iii) Nitrogenous Base/N, Base

F ‘\ﬂ‘% [Py rimi_dines _’_’,_1 :.:
‘[ T ‘L Thymine (T) |

Adenine (A) Guanine (&)

—-JEmZD"EE‘-:Oﬁ

‘ Cytosine (C)
—Both Found in RNA —\ Umﬁllf () ;n‘rh i Found
as well as DNA Found in RNA X DEA
; _ Both Contain I
Heterocyclic Ring
3 N~ H 5 R
2\ 6 :
i '-
Standard structure of purine Standard structure of pyrimidine
 Ganone

1. Ade;mne (6-amino-purine) Uracil (2,4 dioxypyrimidine)
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, A 13
- Nitrogenocus Base + Sugar ’

| - 4 %
e = LIE

MNUCTE

Tl_l I'L._I

NITROGENOUS
BASE

..“ # :- | J FP’* ]"'
- pet———

NUCLEOTIDE
(N, Base + Sugar + P)

MJCLEOSIDE

(N; Base » Sugar)

ADENINE Adencsine Adenylic acid
;}J_.i-\"l‘h 1= GJanosine Guanylic acid
NTO STNE Cvtidine Cy‘.‘ldy!-l: acid
URACTL Uridine Uridylic acid
THYMINE Thymidine Thymidylic acid
T‘"Nﬂnrf : N, Base EJQ{I + Phosphate |

P

Phosphoester bond — formed between sugar and
ohosphate within one Nucleotide.

{-:J 5 70 TN; Base
HO—-P—0+1H,C \

OIH OH
Phosphate 3

OH H
(DNA) Sugar
Figure: Nuclectice

Nucleic Acid : Polymer of Nucleotide

v When Nucleotides combines they form
'1 phosphodiester bond with a 10Ss of water

" |ENZYMES |
o Enzymes are biocatalysts that increases the rate
of a chemical reaction within the body

INORGANIC

CARALYST
2 Found in
laboratory |

> Thermostable
(work at HIGH
tcmpcrntur:)

o Found within Body
(BIOCATALYST)

0 Thermolabile (High
temperature —> denature
them; Low femperature —

| make them IMC"Wﬂ)

(Except Tag polymerase)

B . it i B

Thermus aquaticus

O Highly specific

0 Less specific

O Less efficient

2 More efficiency

Biomolecules

e — R ——————

——

s ~

S | LA "-"1'.?..- A " 1l
‘.

[ l

i =k
; 1 ;“:_ #__
‘.l| "I-. E'

) L=
N (e
.1‘:'

PROPER‘I'IES OF ENZVME

oM £ 1- “
o Enzymes are pmtmmctous cxf:ep _
RIBONUCLEASE P & RIBOZYME (RNA

containing)

> Enzymes has 1%/ 29/3° gtpuctures ouf whens{m
look at 3% structure, you will notice active

formed due to chain criss-cross
5 The ACTIVE SITE is the one to which the
SUBSTRATE Binds
y They speed up the ~eactions without being
utilised

eg: CA (Carbonic Anhydrase: fastest enzyme)

| @ cO. + H.O Without Enzyme H,CO,4 (onty 200
E - ‘2 — e

H,C0, formed inan Hour)
@) €O, + H,0 =S8 H,CO; (6 Lakh H,C0;

e

| formed/Sec)

Working of Enzymes, Activation Energy

B e e

'{Actwutmn energy (! (Eu) ‘ The energy heeded by a
Substrate to convert into the product

[Lowering down | thisEa -
Transition state: Compulsory (1 or more than1)
unstable stage, formed in between before the

y Enzymes functions Dy

substrate converts into product finally

Int:rrn:dlqig.{ i
Tl'ﬂl'ﬁiﬂﬂﬂ ﬂqtgl '. h o

Ea (without Enzyme)

Transitionstate

Ea (with Enzyme)
 Product
Product

Progress of Reaction
-

| This graph r:pft.sents EXOTHERMIC reaction

Iy
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F—:‘ —p 3y 4‘*"‘1 rF""I,T'rTE

oaress of Reaction
»

® -
NDO THERMI .-JF-"E.:A TION

¥ e

=i b | |
Th ¥ ’

NATURE OF ENZYME ACTION

T of enyyme action

ries exololn the nature

Lm:l-: & key Thtory

A ——————— ‘i B

( 'Enzyme’ & 'Substrate’ are
complementary to each other
since the beginning just like
lock & key

Substrate 'S

‘E' 4 P’ Seporate

r \
w0 'r’r_: ‘-—“_'j
__.--l—-.‘ |‘ hl H1 (-
— o) |—
e T R 1
k ¥ ‘ R g
K- '1_1:._‘_“:} L.,\":_‘:i oify
EP' Complex £ P Procuct
NLyrma 'J::'—L*{'
mplex ‘ES' \  Slowly ‘Enzyme’ converts
complex ? substrate into product

2) | Induced Fit Theory ]
e 3> active site

—» 'Enzyme’ & 'Substrate

"'f'l | [ I_/;_, are not complementary
L Ak to each other since the
' RS _
Beginning
Enzyme Substrate

. — When 'Sybstrate’ comes closer to
((\L‘::H Enzyme , the enzyme § active site
% & gets altered (induced change) so that

now it con complement the 'Substrate

'Substrate Bind fo

[ E*‘IZYMEI. Enzyme active site
catalyses (makes & Break)
some bond of Substrate &

f infto Product

. -

ES' Complex

e ————

[ When

EP Complex

w

Fnzyme + Product onvert

-

Enzyme

FACTORS AFFEgl_!l';I_G

——

e

ENZYME A

e -b-—i-"l-"'."i-""r = A e

----------

The Ttrnp-emtuu
at which enzyme
shows maximum
activity

_—*

£ Optimum pH:
m -
e | f enzyme shows its
| { \ hnght.ﬂ activity =
~=P pH
3 5u strate:

y With increase in the substrate concentration,
reaction velocity increases till it reaches V
Reaction's maximum velocity

» Further increase in substrate concentration con't
‘ncreases reaction velocity as all active sites of

enzyme are occupied

Reaction
Velocity

J—
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Max Veloci

. The substrate cancentration af which half

\—g ~f the .. 1S
MW

i 1"‘ | E"'l"rl?_ ':

J ENIYME

4) Inhibitors | Are the substances whose presence is

far decline in the reaction \.‘Elccl?y

. |
"‘Eﬂ:":r‘ﬁlt”’l [ Ol

T —

— --"---.\"| S

e
J— M \_i-"\‘_,.-

o 3 % 5 "y
A~ CrOMPETITIVE INHIBITION
(i) (COMPET? et

!
I 4 "ﬂ_\\l e T |
|

~ When inhibitor closely resembles the substrate in
+c molecular structure and inhibits the activity of |

enlymec
4 Consequently, both fights to bind to Active site

5 Hence substrate unable To bind; enzyme action |
dEChnES

P
U Inhibitor (T) )

‘Enzyme  Subsiraie ook exactly
(& (5) the Substrate
* .I 5'S' &'T' competes with each other 10 bind to the
' active site

»*Malonate is a competitive inhibitor of

n (1) eg: ""Malon

Succinate for Enzyme Succinate dehydrogenase

Often such compefitive inhibitor used in control
g of bacterial pathogen

‘§  CLASSIFICATION OF ENZYMES

Enzymes are given: "EC" number : 4 digit Code!

\—-> Enzyme Classification

for eq: @54 Sub Subclass
? Q‘ Enzyme reaction

Catalyzed
Class Sub Class
(4-13)
L Each Class further divided
into |

Biomolecules

Oxidoreductases — (£

Transferase — (11
Hydrolase —— (F13)
Lvuse——"""‘"’ (IV)
Isomerase =~ (V)

groups other than Hydrogen

5_.@.. G ~—> 5+ S'—@
(ore)

Transfer of 'H

Hydrolase: Enzymes catalysing hydrolysis of tsfzr.
ether, peptide, glycosidic, ¢-C, C-halide

or P-N bonds.

eg "All DIGESTIVE ENZYMES Lipase, Profease.
Sucrase

is not transferase

Lyase: Enzymes that catalyse removal of groups
from substrates by mechanisms other than
nydrolysis leaving double bonds

o ALY 4
A A Lyase

C—C C=Cex—y

Isomerase: Includes all enzymes catalysing infer-

conversion of optical, geometric or
positional isomers,

Ligase: Enzyme which catalyses formation of bonds
petween compounds

=S C—~0,C~N.ete,
Cofactors

Enzymes are composed of one or several polypeptide
chains. However, there are a number of cases in which
non-protein constituents called cofactors are bound

to the the enzyme to make the enzyme catalytically
actrive
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Enzyme

——Itisa Complete
h consist of

Halo:nzymtj e
B G S *
¥ a5 \{

" Cofactor (Nonprotein

&
ApoenTy fme fF’FDTEln DGT""':I p{""‘f)

@)1/ > COENZYME

@ PROSTHETIC
grnup

(3) L METAL ION

requires the
COFACTOR for i1
ACTIVITY

y Organic part
3y Coenzymes are the co

factors that are Lnuseg

attached to the apoenzyme (Tt.mpomry) . ik ﬁr

5 Vitamins are essential component of CuGMYmsf‘ 2

ﬂ:; A e - I,_' ' -
I 1 - -- - ¥, sl Ll : r - ..L
= i L= ¥ .F:"':"h-!:l"‘_ 1 -. il L " Ii
4 n] 'E" o I o U

eg (NAD y

| ‘cotinamide
Nicotinamide Nicot
Ide,mni: Adenine
Emucimﬂdt Einutlantidﬂ

. Ehu.‘:phuic

‘Niacin'vitamin is The component

o 'Haem |

'-! :
B2
- 3
a
#.'.'r—"‘\
"I. ' jl
2 X,

Thase are 1h¢. Innrganlc e
ﬂﬁﬂﬂhﬂd Tﬂ' ﬂ\t r_‘: o :'E%:;ﬂ”

- capeid
chuin Of ,fsumqu_,:: ‘:2‘5 e L
L ) '1; 2N ?E‘:_P-';E--;- ;‘-‘( R ri;}‘:i...'-. R i .
" - '.'I'. . e *'}.I.-: ':'-;:"""f.‘ Iq.._ : 5:1 ::' I'.."- “'.‘7.‘!"1; 4 .f:":r"'; Iﬁ "" "."'-'I-"-'. e -: s 8] .|-
:".1;.-:' "":t_':uT"“' 'r;?i'; e —p L.C tﬂ-' o) '.'F.'-':!'_.:‘.: =
AR G
SR SN **,.-51 ‘. ‘]tl*\“i}* : 25l e

v .,.T.,;- O PSSR _

.'._, ".‘,.' *h .h 5 ‘ Ei .“f‘-fll}j“- "I.. i II--F'
-: Y 2 TL?"‘E" l‘; F J. L P _’ ‘_ 5 1.|I-"] .1 e B
A T Fg ¥ J__'_J:h i L “'..-..:, .*.‘1-1111- ,_'|'.1 -y " .h' n:E__I | )

o<t when the co-factor is removed

hich testifies that they P|
ity of the en

Catalyticactivityis t
from the enzyme W
crucial role in the catalytic activi

___j
"r"_'-'_:; Y

S

¥
P
i

T

]
AR

gl . a - '
-

o 1 i
5 L] o

- . ‘... LF o
gL I',.. B o

(3 scanned with OKEN Scanner



Breathing and

Exchange of Gases

ODUCTION
il f RESPIRATORY STRUCTURES
Inha ﬂTinng'Ingpirﬂhan_ Int it S ealies i
o ake of air :

On the Basis f::f \oEa
W*hﬂ ) ¢ ¥
e ' Y ,.___- Level of

Exhalation/Expiration: Exhaling of air @ Habitat U Organisation

abita
pespiration: Breakdown of compounds like GLUCOSE, Q—’A/ =
amino acid, etc. 1o produce energy. T~Ir e

: ' erre i
areathing is commonly known as respiration, (1) Aquatic @ —-—U;; !U; S
| O Usesgills for 9 B
Steps Iﬂ""m?ﬁ Respiration respiration "ESP‘TT'D"
| | Known as Branchial Known nsFF'ulliIWﬂﬂf“f
Inhale @ Breathing respiration respiration
Sy | Level of Organisation:
Exhale Alveoli @T' i | o
{3) Transport of gases
3 | Cellalar — Phylum Porifera
Coelenterata
tissue E: Ctenophora Simple dif fusion

wall
J Organ — Platyhelminthes dcrose back

Organ-system
Aschelminthes 3 |
Annelids —> Euﬂhwurm | Moist cuticle

Arthropoda — Gills, Book Gills, Book
Lungs, Tracheal System

Mollusca -—-} Feather Like Gills
Echinodermata =2 Tube fut
Hemichordata — Gills
"L chordata

Fish —> Gills

Amphlbln —> Gills, Buccuphnrynx
Skin, Lungs |

Reptilia
Aves }—-) Lungs
: Mommal &

(Exfm';d i
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+the Glottis (OPe

6. Trachea —» Windpipe

&: Incomplete 'C shaped Cartilaginous

Rings

s dorsally: g |
e of oesophagy Y *0yivides at the level

Incomplete dorsally due to the presenc

.L trachea /"9 of Dth Thoracic
rache ‘ o Lo

7 1° Bronchi 1 I\ vertebrae into 1° &
¢ il | Bronchi o -
- b 1° Bronchi e
g 2°Bronchi | supported by cartilaginous rings i=+ * o
X % 2° Bronch! B

“" ' -J"I
o 3 Lyl i

9, 3°Bronchi Py 3° Bronch! o
lr " ; initial Bronchioles T '
? " N .I-:q_r
10. Initio Bronchioles J 'i\ serminal Bronchioles = -g
B
'L Respiratory W

| T )
11 Terminal Bronchioles (No rings) Bronchioles : / | il
12.| Respiratory 8ronchioles (No rings) i Gas exchange ~j
v ar BORE
' i n Ducts

13.| Alveolar ducY

14/] Alveoli e
VEO { : ',::

Exchange zone/Respiratory zone A

.
il
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External nostrils upte terminal

bronchioles

L/
=
~

L—» humidification of Air
p._--? Bf F"H_; *hl’ Clinr rr..‘ tJL-‘lj'r' *Fm;ﬂr*{}?ur—‘:

L2 TFIL:'D:'; the dust F,lur'tl.{;lfg {M{JCUEj

Functions

> takes the air to the respiratory zone

Lungs

e

oufer, towards thoracic chamber

.ﬂ Parietal Pleura

Visceral Pleurag

\’

Inner, towards lungs

("

{ o Cardiac Notch
Heart slightly tilted towards left

@)

The double membranous, pleura has PLEURAL FLUID
in between to prevent FRICTION.

o Both lungs in total has 300 million

Alveoli (3fAf3ad Gyaan)

Exchange of gases
.L Qccurs through

8reathing and Exchange of Gases

\ EESF ratory EFYETFIT': }

v

o
\» &) | Respiratory zone/Cxchange I

-~ o

L] Al"'.“ﬂ"';r‘ I::I.IT': Ijirlrurj 'ﬂ ‘l" ;" .-uil..l—..r

(Respiratory Bronchicles

Alveolar ducts
£l
Alveoli)
> Function: Exchanhge of gases

(1) Simple squamous
epithelium of
alveolar wall

@ Basement substance
{Non celiulor)

g | @) Simple squamous
,h: _‘.‘ eplthehum
" (Endothelium) of
Pulmonary X bleod capiilary
capiliary Red blood cell
| Figure: iSecﬁumI view of an alveolus with a
pulmonary capiliary.
Epiglottis

| ~ Pleural

B membranes
* Alveol
Pleural fluid
— Bronchiole

Figure: Diagrammatic view of human respiratory
system (Sectional view of the left lung is also shown)
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| THORACIC CHAMBER )

Lungs are situated in a air tight chamber:

MECHANISM OF BREATHING

THORACIC CHAMBER .

P — e P
e o

Dorsally  Ventrally Laterally Below
Vertebral Sternum Ribs Diaphragm
column

Any change in its volume is reflected €
in the puimonary volume

VC: Vertebral Column

/\<Dlﬂphrﬂqm

ﬂ‘ff'_:l“ Invnlvtd in Breathing R

(-* /v_w bE?WEfEﬂ Ribs

ICM (Intergostal Muscle)

Diaphragm
(major)
Internal External
‘/ EIcm ICM ICM
(outer) (IICM) (EICM)
IICM (inner)

Relatmhn of Air Presm and Volume

_,.,__,_ g i s

Air always moves fromaregionof high partial pressure
to low partial pressure. _k |

_-__.———I—T

‘ ./—9 Low partial pressure

High Partial Pressure

Basic Principle

b

5 Pressure can be changed by changing the volume,

Pn:-l-

V

Normal Inhalation ]

\L— Pour: (Atmosphere)

FIXED: 760 mmHg

Diagphragm
-_A_-tm
CONTRACTION

l DOME

1t become FLAT from
DOME-iHAPED l

Volume of thoracic chamber 1 in Anterio-
posterior direction

anr this 0 occur

———

Puur Pressure outside

(1) Pout —

Pins : Pressure inside

Pins (1)

FLAT

(A comes in} e

t: More
! Less

=

External ICM
N
CONTRACTION
v 5
Ribs & sternum moves outwards & M '
¥ o
Volume of the thoracic chamber & Lung®
in Dorso-Ventral direction
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o For normal inhalation o occur, Pout (outer pressure) should n-,.-r.m}- :
be more than Pins as indicated in the flow char s’ &

o To change Pins, volume should be changed
w-’r. + Ping: Volume should be

L]
-4 7

N Yhorox
d

kib cage

For this to occur
Pingide ~~  DPaut |

o

'’
/“1\ Relaxed

4
shaped 0gain e Ribs & sternum moves inwards, downward

v
Volume | dorso-ventrally
4

Pressure
Air expelled from lung:

Vohume of
Ay e
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1“": Lan use aaTion sCTs T LS
[,I"|-'-'| g, Pl
forceful Breathing
f
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16 times/min

ic

Respiratory Volumes and Capacities

Prseaiein
| Spirometer |

The device used o measure the respiratory volume
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