IGCSE Biology Complete Revision Summary
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‘_S_tructures and Functions in Living ?Jrganisms]

| Eukaryotic and Prokaryotic Cell
Cell Biology Animal Cell and Plant Cell

Specialised Plant Cells
Specialised Animal Cells

Microscopy
_ Culturing Microorganisms
Infection and Response Cell Division: Mitosis
Stem Cells
Diffusion
Bioenergetics Osmosis
Active Transport

Organisation
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EUKARYOTIC and PROKARYOTIC CELLS

{ . d ° Share Knowledge
-L Bacteria
Eukaryote Prokaryote Plants and Animals
Membrane- — Mitochondrior EUKARYOTIC PROKARYOTIC
enclosed nucleus Nucleoid Capsile
Nucleolu (nge prﬂkawﬂtesj Nucleus is present. Nucleus is absent.

|
All membrane bound organelles Membrane bound organelles
are present are absent.

DNA is enclosed in the nucleus | PNA lies naked in the
cytoplasm.

They are multicellular They are mostly unicellular
Flagellum

DNA

S linear DNAIs "circular

Cell Wall

(in some eukaryotes) . . Ribosomes are small
Ribosomes are big

Cell Membrane

Source: Wikipedia
They are big cells They are small cells.
www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk
+447448352272

Example: Plants and Animals Example: Bacterial Cell
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AN'MAL CELLS M Share Knowledge

NUCLEUS RIBOSOMES
) It is the brain of the cell Itis the site for protein
It controls the activities of §r1;f1nth95|s._ . .
the cells : ey tar_e mv::::;l..red in making
It contains DNA which holds required by the cell’
our genetic information.
Cytoplasm
Nucleus .
Cell membrane—t KLLD‘S“'“!'S CYIOFLASN
Jelly like fluid which fills
\ the cell.
Mitochondrion It is the site where all
the chemical reactions of
. the cells take place as it
- contains all the major enzymes
) EE'—L MiMBRThN'tE MITOCHONDRIA
e membrane tha :
Wﬁﬁ{.exﬁengqidénce.cﬁ.uk_d ! surrounds {Lgégﬁ powerhouse of
mahima.laroyia@expertguidance.co.u the cells
+447448352272 It controls what goes in and Eeﬁ,rgﬁ"i‘f Edtﬁg oy for the

out of the cell. for aerobic respiration
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Animal cell

PLANT CELL

M Share Knowledge

Plant Cell

Cytoplasm

t+—— Cell membrane

Nucleus

Cellulose cell wall ——

Mitochondrion

Permanent vacuole
Chioroplast

\

PERMANENT VACUOLE

It is filled with cell sap.

It gives rigidity to the cells and
makes the cell turgid

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk

+447448352272

CHLOROPLAST

It is the site for photosynthesi

It contains a green pigment,
chlorophyll which absorbs
light and prepared food.

CELL WALL

Made up of cellulose.

It is the layer outside of the cell
membrane

It supports the plant and maintain
its shape.
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PLANT VERSUS ANIMAL CELLS

p Share Knowledge

ORGANELLE PLANT CELL ANlMAL'CEtL

Nucleus vd

Cell Membrane

v
Mitochondria
_
\/.('

Ribosomes

Cytoplasm

Gell Wall /
Permanent Vacuole /

Chloroplast \/

N
//
e
—
‘ X
X

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
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Ribosomes
Plasmid

Pili

Capsule
Cell wall
Plasma membrane

Cytoplasm

Source: Wikipedia

BACTERIAL CELL

® Share Knowledge

cellwall Circular DNA Plasmid
,'\;"1‘;'215 ?J:JU!;EW No nucleus Extra chromosomal
peptidoglycan Single DNA loop materials
found naked in the They are in the form of
cytoplasm, small rings _ _
They give special properties
to bacteria like antibiotic
resistance
Pilli Capsule
Hair like structures Slime layer
found on the surface that protects the bacterig
that helps
bacteria to
reproduce
Bacterial Flagellum
Nucleoid (circular DNA) Flag ellum
Tail like structure _
helps the bacteria www.expertguidance.co.uk
to move. mahima.laroyia@expertguidance.
+447448352272
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BACTERIAL VERSUS PLANT VERSUS ANIMAL CELLS o ShareKnowledge

BASIS BACTERIA PLANT ANIMAL
Cell Type Prokaryotic Eukaryotic Eukaryotic ‘
Nucleus Absent Present Present
Cell Wall Present but non cellulosic Present and cellulosic Absent
Cell Membrane Present Present Present
Ribosomes Present but smaller Bigger Ribosome Bigger Ribosome
DNA Circular DNA Linear DNA Linear DNA

Genetic Material Naked in the Cytoplasm

In the nuckus inside chromosomes | In the nucleus inside chromosomes

CHLOROPLAST Abseiil

Present Absent

VACUOLE Small vacuoles

Big Vacuoles Absent

www.exXperiguidance.co.u

mahima.laroyia@expertguidance.co.uk 7
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| ORDER OF MAGNITUDE o Share Knowledge

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
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(nano meteg, (pico meter) < \M f O WA
\_/5 _JS\ '_“."'
0 X1o Xlp \ o ~
2 KL —Kiing Convert 10 nm to.- 0
— * L u
g MET — e . - | 0 _
a) Metel e I | - M = www.expertguidance.co.uk
MIL — Mio ﬂnf" ( WS e mahima.laroyia@expertguidar
i MiC —u N —b o~ +447448352272
— Mickey ":/}-!1 — W - M- | Divide the relative size of the two cell to
. NAN — Nano ° = Jo determine the order of magnitude
- 2 4 X 28 3C-28 2 ake sure the units for the size is the sam:
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‘ SPECIALISED ANIMAL CELLS \

NERVE GELL I

Function is to send electrical impusles
round the body .

They are hair like
structures that

receivestthe impulses. They

« franmit impulses
from one neurone
to another.

Axon Brminal ¥

Long stalk
the transmits the
nerve impulses

Dendrite

Mode of
Ranwvier

Cell body

Synapse
= )

"\.._‘ =

AE N Schwann cell

Myelin sheath
Mucleus

Source: wikipedia

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk

L. MUSCLE CELL ‘

Functions is to contract to bring about
the movement of different parts of the
body.

® They are made up of special fibres which
helps them to contract
and relax.
Contain special proteins that
allows them to contract and relax
They have loads of mitochondria which
provides them energy to contract
They can store special storage carbohydrate called

glycogen which acts as fuel for the muscles
%
Smcoh muss e el Sk o el = Cat musade
. . -
U, e
LS - Sy r————— .
N — .: i
- A =

Source: wikipedi

M Share Knowledge

Special cells which have some extra features
at allows them to perform specific functions

SPERM CELL

Functions is to swim to the egg

and fertilize it
% Centrinle

Plasma Membrane

ukiniacer com

. Miochondra

Flagella Nukees
Helps it to J
swim to large Contains
distances genetic
information
«  Provides Energy
to swim

contains hydrolytic enzyme

to break'the egg wall

and penentrate inside the egg
tfuse with the egg nucleus.

Source: Flickr.con
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oFECVUIALIoED FLANIT CELLOS !

M Share Knowledge

ROOT HAIR CELLS

XYLEM CELLS

FPHLOEM CELLS

PHOTOSYNTHETIC CELLS

IT act as exchange surface and the
function is to absorb water and minerals

from the soi
‘ Mitochondria

which provides

El?&lzl iy energy for
cell thic active transport
which

the
diffusion
pathway

Root hairs

of the root
cells
which are thin

Large permanent _
and increases

vacuole

which supports the cells
and speeds up
movement of water

by osmosis

for absorptions

are the extensio

the surface area

It transport water and minerals from the
roots to all parts of the plant.

It is In the forms of vessels and the
cells are dead.

Hollow

. dead tube of
cells to
form a long
contious
column that
can tranport
water
to large
distances

Lignin spiral

which lignifies the

cells to make it

water proof and supports
and strengthen the
vessel

It transports food from the leaves to
all parts of the plant.

It is in the form of tubes supported

by companion cells.
Support the phloem

cells as it has |
mitochondria and provides
energy for active movement

Seee tube
alearian
It helps
Campanion— the easy
cell
movement
of food.
Lajaial siaws
anea
S tube
plaie

Source: Wikimedia
commons

The main job is to prepare
food by photosynthesis.

Helps in movement
of water by osmosis

Cytoplasm
Nucleaus

Cell membrane
Callulose call wall

Mitochondrion
Permanent vacuaole
Chloroplast

Helps to trap
the light for
photosynthesis

www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk
+447448352272
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MICROSCOPES !l

Are the devices that use to see the cells which we cannot see

by our naked eye.

/

MAGNIFICATION

The property of the microscope
to enlarge the object.

Image Size

Both image

agnification

x

should be of the
same unit.

RESOLUTION

The property of the microscope to distinguish between
two closed placed objects.

size and object size

Eyeplece lens \ Barrel

Objective lenses - Arm
Stage
Draphragm Coarse & fine
knobs focus

Source: Vimeo.com _
www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk
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LIGHT AND ELECTRON MICROSCOPES

LIGHT MICRDS&OPES

L .

Yo EL@CTF{OF:J MICROSCOPES

Uses beam of light to focus on the object.

Use beam of electron.to focus on the object.

IT is easy to handle

It is not easy to handle

It is small and compact

It is big and non portable

't does not require much expertise to handle

It requires proper training to handle

It can view the live samples

Samples ahve to be dead
A

No special sample preparations are required

Special sample preparations age required

Lower resolving power

0.2

Greater resolVing power D.Snm/

Small magnifying powerX [960 - 1500

=.Gre‘_a’cer magnifying power ﬁlﬂﬁ,ﬂﬂﬁ

www.expertguidarn
mahima.laroyia@
+447448352272

Can form colour images

ce.co.uk
' k

Form 2D or 3D black and white images
r

Share Knowledge
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MOVEMENT OF SUBSTANCE IN AND OUT OF

THE CELLS i
‘ ACTIVE TRANSPORT \ PASSIVE TRANSPORT
—— Movement of particles ——Movement of particles from the region of
from a region of low high concentration to a low concentration.
concentration to a
region of high concentration.
—— Particles move against the - Particles move along the concentration
concentration gradient. gradient
— ltrequires energy. — |t does not require energy
— EC;J}EI&”ELT:?DE E?ﬂ:i?ggﬁgﬁgﬂg Having numerous mitochondria is not a requirement
www.expertguidance.co.uk . / \
mahima.laroyia@expertguidance.co.uk DIFFUSION OSMOSIS

+447448352272

Share Knowledge
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Share Knowledge

)
EXPERT GUIDANCE ' )
www.expertguidance.co.uk DI F FUS I ON

-

*It the net movement of particles
from an area of higher concentration
to an area of lower concentration.

* It is passive process
* It happens along the concentration gradient

* No use of energy.

Source: Wikimedia Commons

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk

+447448352272 Source: Wibhiysian s
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@ 'LEXPEHT CUIDANCE FACTORS AFFECTING DIFFUSION I I e
i~/ 4

www.expertguidance.co.uk

SURFACE AREA CONCENTRATION GRADIENT DIFFUSION DISTANCE
Greater the surface area Greater the difference in Smaller the diffusion distance
greater is the rate of concentration in the two regiongs greater is the rate of
diffusion as particle greater is the rate of diffusion. diffusion as the particles
will get more room for have to travel a smaller
movement. distance.

All the exchange surfaces mainfain

A:Lg}gf:ﬁ#:ggeafeuaﬁmf:iﬂﬁv steepest concentration gradient All the exchange surfaces

gells has root hairs and nfestin Like root cells are closed to maintain a smaller diffusion

cells has villi xylem and villi has rich blood distance by being one cell
| supply. thick.

_TEMPERATURE o gm " cmmmu,,

Greater the temperature

greater is the rate of diffusion as
particles will get more

Kinetic energy for movement

. Q{Mq

w.expenguidance.cn.Lr
mahima.laroyia@expertgfiidance.co.uk
+447448352272
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DIFFUSION IN ANIMALS o e fnowiedse

o
T /LEFQE‘ Surface Area:l
(diffusion of gases) The lungshave In Small Intestine

millions of air sacs The intestine (diffusion of
called Shorter Diffusion wall is folded dlgested fOOd)

alveoli which Distance to form
increases the finger like projectiongs=ss. i st tover
surface area. called the villi.
_ Concentration
Siood 0ut el thick sradient il are one
eII thick
They have = -

W.Exper‘tguidanﬂe_cn_ukriCh blood supply The have __Bicoa vassa

mahima.laroyia@expertguidance.co.uk rich b"ﬂ'ﬂdfs’
+447448352272
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DIFFUSION IN PLANTS Ml

Diffusion of gases through

Diffusion of water and

the stomate Atthe surface of1 Greater Surface Area
= the leaves \\ root cells
— tiny pores called oroject to
———y . Stomata Lﬂr_m root
airs

pallsada

cell weall

rmecsop b

spongy

Is one cell
thick

- 5
lower epidermis
cuticle €

/(Steep Concentration Gradient

Photosynthetic

cells are close

to stomata
www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272

oo / Thin Diffusion Distan-:\
Stomata Root hair

cells are
one cell
thick

Xylem
Is located

minerals through the root.

M Share Knowledge

IT act as exchange surface and the
function is 1o absorb water and minerals

from the soill,

Call wall
m]glc]
; -
call thic .1____..‘
which
decreasgy

the
diffusion
pathway E

Large permanent
vacuole
which supports the cells

closed to the Zng specds up

root cells

movement of water
by osmosis

Mitochondria
which provides
anargy for
active transport

Root halrs
ara the aextensions
of tha root

calls

which ara thin
and increasas
the surface area
for absorptions
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Special Case:

the diffusion of only water
olecules

L

It required a semi permeable
or partially melmbrane

OSMQOSIS
........................ Special Case of Diffusion

WMovement of water
from a dilute solution
to a concentrated
solution through a semi
permeable membrane.

Osmosis is the net movement of water particles
from the region of high concentration of water
particles to low concentration of water particles
across a semi permeable membrane.

%

A Semipermeable membran B

I Salt
- ; molecules i . ‘_
| |, e
. . J 4 : LY *
membrane that allows only specific . :
molecules to pass through like water. ( :I l i 3“““" l.ﬁtmg“k e *
I
—— - : - : * %

. - I
www.expertguidance.co.uk Source: Wikimedia Commons \ i y
mahima.laroyia@expertguidance.co.uk > " i@ i
+4 47448352272 Movement of water Equal "concentration

molecules of water

Share Knowledge
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® Share Knowledge

| OSMOSIS IN PLANTS

The outer solution has a
less concentration of water
than inside the cell.

vHypertonic Isotonic

L
&

The outer solution The outer solution has a
has same concentration greater concentration of water
otonic

of water than inside than inside the cell.
he cell. H

Vacuole

www.expertguidance.co.uk

’ mahima.laroyia@expertguidance.co
- Plasmolyzed Flaccid Turgid +447448352272

The water moves out of the cells There will no net water The water moves into the cell due to osmosis due to

due to osmosis due to higher concentration movement so no pressure higher concentration of water outside the cell. The

of water inside the cell than outside. on the cell. It will be flaccid water will create pressure called turgor pressure on the cell wall

The cell membrane recetes from the making cell rigid and turgid.
cell wall.

19
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Hypertonic

The cell
shrinks

OSMOSIS IN ANIMALS

L

Isotonic Hypotonic

Hzﬂm

P

iIntact can burst.

| —FnE cell re |
ce remalnsj The cell swells and

-

www.expertguidance.co.uk
mahima.laroyia ance.co.uk

+447448352272
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ACTIVE TRANSPORT

\.

Movement of substances _ Dependent on respiration as it
from the region of low concentration requires energy. So the cells
to a region of higher concentration involved in active transport
with the use of energy. has lots of mitochondria.

In animals, the digested food gets

_ absorbed into the blood by active

In Plants water and minerals transport to ensure maximum absorption
are absorbed by

active transport to absorb
maximum of water and minerals.

Salt glands are present in some marine
organisms which removes the salt
by active transport.

w.expenguidanée.cn.uk
mahima.laroyia@expertguidance.co.uk
+447448352272

Share Knowledge
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CELL CYCLE

_

Interphase
It is the longest phase of the cell
cycle

The cell grows in size and prepares
all the proteins and enzymes needed
for division.

Replication of DNA where
DNA duplicates
its content.

\

Mitosis

It is the division of the nucleus
in which parent
cell splits into

two daughter nuclei
containing same
number of chromsomes
as the parent cell.

Cytokinesis

It is the division of the
cytoplasm which takes
place after the division
of the nucleus.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272

Share Knowledge
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M Share Knowledge
‘ MITOSIS \

It s the type of cell division in which a parent
nucleus divides to form two daughter nuclei
with exactly the same number of chromomes as
that of the parent nucleus.
—
—
|

l Two diploid _ | _
DNA cells The daughter cells produced are genetically identical
o tn the parent and are clones.
replication

T This division is important for growth,
o IG5 * regneration and repair.
Source: Wikipedia

* Mitosis is also important in asexual reproduction.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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CELL DIFFERENTIATION

Aﬂqle Parent

- chrnmnsnme

‘/‘Sperm (male gamete)

It is the process by which
cell becomes specialised t
perform a specific functi

/ Female

Parent
. (23 pairs of chromosdmes)

Veiosis

vum (femalle-}amete]

Fertilization O
(231:me5n~“->\ (23 J\wmﬂsnﬂ*>

Zygote

/ X d-wwsnm) ”

~t
. "

Share Knowledge
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In animals majority of the cells

are differentiated at an early stage and
different cells have specific functions like
nerve cell, muscle cells.

—
.

Adult stem cells replaced the old
and worn out cells in human but
adult stem cells have limited y
specialization power

Majority of the differentiation is
permanent =

-_.--"""#

Rt T DIFFERENTIATION

At

Ants are the storehouse of stem cells

\/fﬁnnt meristems and shoot meristems
a

re the parts of actively growing

part of the cells which contains stem cells.

The plants can be cloned easily as it has

many undifferentiate cells and differentiatio

Is not permanent.

F -

L

ANTAAL DIFFERENTIATION
Plankc .

www.expertguidance.co.uk

mahima,laroyia@expertguidance.co.uk

+447448352272
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M Share Knowledge

STEM CELLS I

Undifferentiate mass of cells that can differentiate into any cell type
are known as stem cells.

Sources of Stem Cells : Embryo, left over remains of the embryo
and the umbilical chord are the sources of

%

Can solve the rejection
problem if the transplanted
organ is made from the
person's own stem cells.

Therapeutic cloning.

« embryonic stem cells.

Bone marrow is the source of adult stem cells.

Can be possible cure of
neuro-degenerative diseases.

Organ damage problem

Can be the potential cure
of diabetes.

www.expertquidance.co.uk
mahima.laroyia@expertguidance.co.uk

+447448352272
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»*

ISSUES AGAINST STEM CELLS

It can lead to cancer as the stem cells
are rapidl\é dividing.

The stem cells can be contaminated and can
cause unwanted diseases to the partient.
L

-

Research is still slow and expensive

Research happens on aborted embryos which is considered
as a potential source of life and many religions have ethical
concerns against it.

The knowledge of the genes switched on and off causing
differentiation is still incomplete.

M Share Knowledge

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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Cells
Mitochondria
Nucleus
Cytoplasm

Ribdsomes
Prokaryotic Cell

Eukaryotic cell .

Cell Wall.

Cell Membrane
Vacuole
Microscopes
Resolution

Magnification

KEY TERMS

TEST YOURSELF

www.expertguidance.co.uk

mahima.laroyia@

+447448352272

expertguidance.co.uk

Xylem
Phloem
Diffusion
Osmosis
Plasmolysis
Turgid

Flaccid
Mitosis
Differentiation
Stem Cells

Therapeutic cloning

Share Knowledge
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{@'1 ‘ KEY TERMS I \
- EXPERT GUIDANCE

Share Knowledge

www.expertguidance.co.uk ¢
Cells = Basic structural and functional unit of the living organism. Xylem _ _
— Transport tissue in plants that transports
Mitochondria =T he cell organelle which is the site of aerobic respiration. Phloem water and "'_“"Efﬁ|_5-
— Transport tissue in plants that transports
Mucleus = The cell organelle which controls the activities of the cell. Diffusion food. |
— Movement of substance from a higher
— [he jelly like fluid which fills the cell and contains enzymes for i concentration to a lower concentration.
Cytoplasm chemical reactions. Osmosis

— Movement of water from high concentration
of water to low concentration of water across

Ribdsomes =— The cell organelle which is the site for protein synthesis semi permeable membrane.

Prokaryotic Cell = The primitive cell without nucleus or membrane bound organelles. Plasmnlysis— Shrinking of plant cell when placed in hypertonic

Eukaryotic cell __The advanced cell type with nucleus and membrane bound organalles. solution.

Turgid — Fully swollen cell which has gained water by osmosis.
Cell Wall — The outer layer of the plant cell which provide shape and support

| Flaccid = soft cell due to no net movement of water.
Cell Membrane — The layer that controls what goes in and out of the cell.

Mitosis = Cell division that produces identical daughter cells.

Vacuole — Organalle present in plant cell which has cell sap and make the cell turgid.

Cell specialisation

— Devices that is used to see the object which are not visible by a nakeleﬁerent'at'Dn T

Microscopes eye.

Stem Cells — Undifferentiated mass of cells that can specialise
Resolution — Ability to distinguish between closely placed objects. to any cell type.

= . _ Therapeutic cloning
Magmﬁcatmn - Ability to enlarge an object.

www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk 29
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GCSE Biology Complete Revision Summary

- Xyp EXPERT GUIDANCE

www.experiguidance.co.uk

Homeostasis and Response Structures and Functions in Living Organisms

Inheritance, Variation and Evolution

M Share Knowledge

Homeostasis

Human Nervous System
The Brain

The Eye
Thermoregulation
Endocrine System

Ecology

Key Ideas

Control of Blood Glucose
Osmoregulation

Human Reproduction
Contraception

Negative Feedback

Plant Hormones www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.u
+447448352272
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@'I HOMEOSTASIS
V Emm GU’BANCE ® Share Knowledge

www.expertguidance.co.uk i . .
S The process of maintaining the constant internal
environment.

p -
Temperature | Salt and
pH Blood Glucose Water Level

Thermoregulation Osmoregulation

L1

Nervous System and the Hormonal System

Homeostasis is important for the enzymes as the enzymes control all the reactions of the body
and they need optimum condition to work.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272 5
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2 "owem cunance

W SHpal IELIANGS.CO.- Ui Change in External or internal conditio
that produces a response.

M Share Knowledge

STIMULUS

RECEPTORS

External recetors are the sense organs
and internal receptors are in the brain

Sensory
SEEONES It the brai d th inal chord ]
e brain and the spinal chor
CENTRAL - -
NERVOUS that process the information
SYSTEM
Motor
Neurones

Muscles or glands that take a
reponse

EFFECTORS
RESPONSE

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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|
“EXPERT GUIDAN
\’EXPE GUIDANCE

NEURONES

www.expertnuidance.co.uk

Takes impulses

Motor Neurone away from CNS

Dendrite

Axon Terminal
Node of o o 2
Ranvier © ,x"""
Cell body 2

Axnn SEhWEﬂﬂ C'E'”

Myelin sheath
Nucleus

Motor neurones sends the message from
the central nervous system to the effectors.

sensory  Neurone

Takes impulses Nerve
to the CNS Ending

Dendride  Cell body Axgne\

b

Sensory neurones send the message
from the receptors to the central nervous
system.

® Share Knowledge

Relay Neurone

Found in CNS

Connect Sensory and Motor
Neurones

www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk 4
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. W l REFLEX ACTIONS

“EXPERT GUIDAN
\’EXPE GUIDANCE

www.experiguidance.co.uk It is the automatic response of the
body to a stimulus.

® Share Knowledge

In reflex action the message from the
sensory neurones is passed to the

spinal chord instad of brain.

Spinal Chord sends the message to the
effectors and produce a response.

V/gﬁﬁunus
L

Example: Knee Jerk Reflexes, It is rapid

Touching hot object, It is quick . FRecepror

Sudden closure of light with Automatic, Instantaneous J, Sensory neurones

bright light without consious thoughts Spinal Chord Motor Neurones
www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk Effector
+447448352272 - J

Response


https://bitpaper.io

<

|
“EXPERT GUIDANCE \ et :L :
www.expertguidance.co.uk Message is transmitted by

chemicals

Impulses arrivés

Junction between two
_— heurones

L]

Vessicl RMeurotransmitter
essicles generate impulses
containing in the next neurone

neurotransmitter

Source: pixabay
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Consiousness Muscle Coordination

Forebrain Memory Balance

(cerebrum)

Intelligence

Language

Midbrain ) MEDULLA OBLONGATA
Pons '

_ _ Unconsious Activities
Medulla Hindbrain
oblongata (cerebellum)

like Heart Rate, Breathing.

Spinal cord
Source: Wikimedia Commons

Gut Movement

www.expertguidance.co.uk
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Magnetic Resonance Imaging (MRI)
helps to take the images of

different parts of the brain and relating
it with loss of functions of

the individual

Problems

Brain is complex

Skull protects the brain

Thousands and neurones and

neurotransmitter are involved

The functions of different parts is still not understood.

Drugs do not reach the brain

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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el the shape of the lens.

ciliary muscles

(focus lightfon retina
lens

(muscle that
controls the

size of pupﬂis

sclera (protective layer around the eye)

retina (where the image of the object is formed)

choroid

o cornea . .
(blood vessels to give nutrients to the eye)

(refracts
the light)

fovea
(part of retina with cone cells)

Blind spot (point where optic nerve enters the retina)

anterior chamber

aqueous humor optic nerve (sends the message from retina to the brain)

suspensory ligaments (attaches lens to the ciliary muscles)

Source: Wikimedia Commons www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk
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‘ ACCOMMODATION \

p Share Knowledge

FAR

POINT
NEAR
POINT

Source: Wikimedia Commons

For distant vision, ciliary muscle
relax making the suspensory
ligaments tensed which inturn
make the lens thin so that the
image is focussed on the retina.

For near vision, ciliary muscle contragt

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
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[(MyoPia]

— Short sightedness

—% The image falls in front of the retina of
the eye.

——> Eye ball gets elongated
—> corrected by concave lens

|[HYPEROPIA|

— Long sightedness

%The image falls behind the retina of the eye.

9 Eye balls gets shortened

—> corrected by convex lens

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co
+447448352272
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Source: Wikimedia Commons
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Contact Lenses

= enses are placed on the surface
of the eye.

dncludes soft, silk and disposable
lenses

— Can be used by any person
at any age

NEW EYE TECHNOLOGIES

Laser Surgery

Replacement Lens

— Laser is used to change
the thickness or
the curve of the cornea
so that defects

= Can be done on adults
after the growing age.

of vision can be corrected.

'_7 It involves either
replacing the faulty
lens or inserting
the correct one
with the faulty one.

-3 Include damage risk
to the eye.

www.expertguidance.co.uk

. mahima.laroyia@expertguidance.co.uk

+447448352272
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M Share Knowledge

NERVOUS SYSTEMI ENDOCRINE §YSTEF\

l ENDOCRINE GLANDS

J

HORMONES
4

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
NEURONES +447448352272

13


https://bitpaper.io

Q Imm CUIDANCE HORMONAL and NERVOUS SYSTEM

L]

M Share Knowledge

www.experiguidance.co.uk

- They are chemical messenger secreted by - |Is the system of neurones which send electrical
the endocrine glands impulses to produce a response
- tHey are secreted in the blood and travel . - The message is transmitted via electrical impulses

to the target organ

L]

- Target organ has receptors and hormones _ _ _
bind to the receptor and trigers a response - The response produced is localised and impulses

do not travel large distances

-

- It produces a slower but long term response - It produces quick but short term response

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272 14
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Master Gland

Pituitary Pineal
gland gland

It controls other glands of the body
3 Follicle Stimulating Hormone

>+ Antidiuretic Hormone
Source: Wikimedia )
— Thyroid Stimulating Hormones

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272 o
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GLAND HORMONE TARGET ORGAN EFFECT
Pituitary Follicle stimulating hormond Ovaries make the female sex hormones oestrogen I
(FSH)
Thyroid stimulating hormoneg Thyroid Gland stimulate the gland to release thyroxine which controlg
metabolism
(TSH)
Anti-diuretic hormone Kidneys controls the water level by causing reabsorption
: (ADH) of water
Thyroid Gland Thyroxine Liver and Kidenys Controls the metabolism
Adrenal Gland Adrenaline Liver and Heart Prepares for fight and flight
Testes Testosterone Male reporductive organs | Developes secondary sexual chacteristics
Pancreasr Insulin Liver Decreases blood glucose levels
Glucagon Liver Increases blood glucose levels
” . Oestrogen : Controls the development of egg,
Ovaries E?grgﬁf EENIINRARIN menstural cycle and develop secondary
sexual characteristics.
Progesterones

www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk
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CONTROL OF BLOOD GLUCOSE

Pancreas

%

Blood glucose level rises.

T -.':'
.I_._.-"'.___.-ﬁ.
Fi 4

o

In response to glycogen,
the liver breaks down

glycogen and releases
glucose into the blood.
E-ﬂ'-
|

The pancreas releases
glucagon.

>

r"\._"\-x

-

o
A

The pancreas releases
insulin.

. d
-\.-'.

In response to insulin,
target cells take up
glucose and the liver
converts glucose to

glycogen.

f——

[ ]
. Blood glucose level falls.
SQurce: Wikimedia Commons

> Insplin and Glucagon

the blood

(loweYs the Increases

blood glucose glucose level)

level) .
Insulin Effect "

%

9 It increases the permeability
of cells to glucose

& It converts excess glucose to
“glycogen

@ [t converts excess glucose to fats

@ |t stops the breakdown of fats

www.expertguidans

mahima.laroyia@expe
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Glucagon

s the
hormone

Glycogen
s the
stored
carbohydrate

.-:t:-.uk_
s=fance.co.uk
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DIABETES

TYPE 1

M Share Knowledge

TYPE 2

Insulin dependent

Body does not produce insulin

Caused by damage to pancreas

Insuline independent

Body Is resistance to insulin

Caused by poor lifestyle and diet

Treated with insulin injections

Treated with lifestyle changes

Most common in young age

Common in obese people

It can be genetic.

It Is mostly environmental.

Drugs might not be required

Drugs are given to make body
to respond to insulin

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272 18
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TYPE 1 TYPE 2

— Insulin injections directly into the blood stream.
Less taken orally as being a protein hormone
It can get digested by stomach.

_ﬁThe iInsulin converts excess glucose into
glycogen and control the blood glucose level.

~—— Less intake of carbohydrates.

% Pancreatic Transplant

— Pancreatic Cell Transplant

? Using stem cells to regenerate pancreatic cells

—Balanced diet
— Regular Exercise

—\Weight Management

— Drug to increase sensitivity of pancreas
to insulin

Insulin injections to increase the concentration
of insulin to make them more responsive
to insulin.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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LNEGAHVEFEEDBACK

Pancreas

Blood

i

Makes insulin.

Transports insulin
around the body.

Liver

Converts glucose
to glycogen and
stores It.

Normal blood
glucose levels

B3

l

Pancreas Blood Liver
Stops insulin Transports Converts glycogen
back into glucose
production glucagon around P> and buts kb
Makes glucagon. the body. P

into the blood

When the level of any

thing rises above optimum

like glucose concentration,

water concentration or temperature
negative feedback

decreases it

L]

When the level of anything
decreases below optimum
the negative feedback raises it.

www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk
+44T7448352272
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| FIGHT OR FLIGHT HORMONE |

Increase
heart rate

3lood Flow

InCrease the
ow
of oxygen

to the brain

Share Knowledge
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MI le Reproductive System

F'Llhll: bone

Prostate gland
Vas deferens

Epididymis
Testis

Scrotum

Male hormone
resposible for
secondary
sexual
characters

TESTOSTERONE

HUMAN REPRODUCTIVE SYSTEM

M Share Knowledge

\ ~- Fallopian tube

] e
] =
i o
] et
L] "
L] e
i Ty
% -

HI - .— Ovaries

Lining of womb

(endometrium)
Cervix—L__ = \

vagina Muscle of womb

(myometrium)
OESTROGEN

Female hormone responsible
for secondary sexual characters

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
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300 @OOT- & OO
5= . _ Days Phase Development
EEZ Follicle XS Ouulation  orbus Degenerate y
of Shedding of the uterus
T Body lemperature | Day 1- Dav 4 Mensturation linning along with
- i L ay 1-Lay the egg. Progesterone
HG ) falls

. ; T.utermezime TTormone , ,
Estradiol = Progcesteronc Egg is matured in the

3 Fulliclc-ﬂlilnululling ™ - T Day 5- Day 14 Folicular Phase ovary. Increase in
= Hormone — FSH

= - -

-

0

;_**-‘
F-_-___:F

Folheular Phase = T .uical Phase . Egg is released. -
|1Vlt=nr::l:runliu -5 Day 14 Ovulation Caused by Lutenizing
= Hormone
-

My

Increase in progesterone
and oestrogen which
Day 14-Day 28 Luteal Phase “maintains the uterus
linning and wait
for eggs to fertilize.
3 3 3 5 : : e
1 5 I N 7 5 '.;'Inl l_I 21 141 Iﬁl?l 319262 12223235%2723 Eigﬁitnfgrg::ezgklﬂn_ next 14 days

Endometrial
Histology

Dy o Moenstrual Cyele
cAverase values, L urations arnd values may differ between
different females or different cveles )

www.expertguidance.co.uk 23
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Hormone Glanc EN 0 Pl

M Share Knowledge

Follicle Stimulating Dav 1-Dav 14 o B thel ol
it11i a -Da egqg in the follicle. Stimulate
Hormone (FSH) Pituitary y Y the production of oestrogen
Lutenizing Hormone Pituitary Day 14 Cause Ovulation
(LH)
—
Oestroaen Qvaries _ Develops uterus lining.
o Deyia-Day. 28 | Stimulates LH and inhibit
FSH
maintains linning of uterus
Progesterone Empty egg and prepare for pregnancy.
follicle in the Day 14- Day 28 Inhibits both LH and FSH
ovaries S0 no mensturation
happen during pregnancy.

www.expertguidance.co.uk y
mahima.laroyia@expertguidance.co.uk
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® Share Knowledge

Effectiveness of Contraceptive Methods

More
Effective

A

Less than 1 pregnancy
per 100 women in a year

Injectable

Preventing Sperms to reach
e egg. Preventing

the implantation of the zygote

Anfhe uterus.

&% Barrier Methods : Prevent the sperm
to meet the eggs.

6-12 pregnancies per
100 women in 3 year

Male Condom

Hormonal Methods: Prevents the eggs
to mature or prevent the implantation
of eggs in the uterus.

18 or more pregnandies
peer 100 weomen in a year 18 9% 24 % parous women

12 % nulliparous women Chemical Methods: Kills the sperm
Fertility-Awareness

Based Methods
e Sopeek Intrauterine Device: Prevent E:mt}r*;.r::}
alaf from ilTiD'E.thiﬂQ

T | Tl | e | e

o BEO : _ _

24 % Surgical Method: It is permanent

- i ) cc:ntracepti::}n_
Less * The percentages indicate the number out of every 100 women who experienced an unintended pregnancy
Effective within the first vear of typical use of each contraceptive method.

www.expertguidance.co.uk
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Cﬂntracegtive Pills

= They contain the mix of femal hormones
oestrogen and progesterone. -Mlx PILL

Prevent the release of FSH preventing
the maturation of eggs. .

A
= MAke thick mucus in the cervix to prevent
the entry of sperms.

-

=P Prevent the uterus linning development,
preventing implantation.

—p S0Me pills are progesterone only pills.

’ A contraceptive implant is also inserted
which slowly release progesterone in the
uterus.

ﬁ A contraceptive patch also absorbs the mix
of hormones into the blood.~ _»

L

‘ AUVV CUNITRALEF THUN VWURAOS ¢

Intra Uterine Device

Copper T 15 inserted into the
uterus.

It releases copper ions which are toxic
to sperms .

The device also prevent the implanting
of the embryo into the uterus.

Some releases progesterones which
works the same like
contraceptive pills -

Frevent the release of F5SH preventing
the maturation of eggs.

MAKe thick mucus in the cervix to prevent
the entry of sperms.

Prevent the uterus linning development,
preventing implantation.

Side Effects: blood pressure, has to be taken daily,

changes in menstural pattern. -

Side Effects : Infection, Internal Bleeding

® Share Knowledge

Surgical Methods

VASECTOMY: Male Sterlization

Sperms ducts are cut and sealed
so that the sperms

cannot enter the urethra
preventing fertilization.

TUBECTOMY: Femal Sterlization

The oviducts are cut and tied to prevent
the release of egg which prevent
Sterlization.

Side Effects : It is permanent.
www.expertguidance.co.uk
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M Share Knowledge

OVULATION PROBLEM FAULTY TUBES IMPLANTATION PREGNANCY
DEVELOPMENT

The eggs do not mature

or problem ovulating. In Vitro Fertilization where

fertilization Is performed
In the laboratory and the

The women is given fertility ﬁmﬁgﬁtlesrtl?%?%id back
drugs which are the mix develooment

of FSH and LH that stimulated P

maturation and ovulation )

“Surrogate Mother
where the fertilized
egd Is implanted
INto another mother
who gives birth

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk

+447448352272
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IN VITRO FERTILIZATION

- Froyrges mree ool ba:iead

aftor owulatioonr o
diresctly frorm the
- Tosllie:lerm. Sipsearrrn
e "; arns collootod ard
ezearnezanralreg e,

=g (oeooyte )

Siprearery meprnpales
im collaeotad agd
corceritrateol
Eyyr wemmnmicawrinigg
Sormilmal tluald.

] ‘ @

=>

;:_/

e
h\
=

L"'-r == -""f (E:l Bostly Thes ool
- * — cEe(sl) ard the SPEcrmm
-'\\| =l 1 mxrripeles mres rrvisecd iry =1
- z "\-1 Fra i climby, allonassing
- — -2 ] tortillzation o oocour.
_,..-'"_'-. "i-\.;" T !

e,

C_j) Thies Tewr lilo~ean l . -.'.:'-:-'.'_'..

Fwriote ks thean
rermovecd frorm —_—

Uhwes gpasaleid adizwbs Toar
Implantatior.

T hio =yooto s thon surglaalbyy
rrvpaleyrvtescd imbes thes esrvcdoirmiestrorm
3T thass watenriasms. Sliwmr Siacczmrmsalol
Iimplantation, tho @ygoto shoeald
wdesvesloapr rusrernslby, s 0F 08 Bosned Baesera
Pmrtilizacd lin the fammeala™s ooelcluictsm,

T Irnlaritenc] = pgoite:

Enadormestriorm

Expensive

Results in multiple embry s
Premature births

Birth with disability ¢
Not always successful

Share Knowledge

Fertility drugs to stimulate ovulation.

Y

Owvary and sperm are collected
to perform fertilization.

J

Fertilized eqqg is developed in the laboratory

giving suitable conditions to develop into
an embryo.

J

Embryo is inserted into the uterus.

J

Develops into a baby.

www.expertguidance.co.uk

mahima laroyia@expertguidan
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Phototropism

The movement
of the shoot
towards

light.

It is caused hy_r
hormone auxin.

Auxin is produced in the shoot tip. When light falls on auxin it is
displaced to the shader side promoting growth of the shader region
resulting in growth of shoot towards light.

gravity. Share Knowledge

=IGrawiin::q::\is.m

It is also caused by auxin. In roots auxin inhibits
the growth of the roots at the lower side
resulting in bending of the root downwards.
Auxin is displaced to lower side in response

to gravity.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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AUXINS

It stimulates cell divsion
and growth of the plant

It is used to stimulate rooting
in tissue culture.

Used as Weedicide causing

them.

Cytokinin

#

excess growth of the weed and killing

| FLAIN T AVURIVIVINEO I

. GIBBERLINS

Seed germination
Promote flowering
End seed dormancy
Elongation of stem.

Caused Cell Division

stress conditions

M Share Knowledge

ETHENE

It is a gaseous hormone

It is involved in fruit ripening

Allows transportation of raw fruit
to long distances and then they
can be riped by ethene.

Stress hormone ..
prepared the plant for Abscicic

acid

www.expertguidance.co.uk

mahima.laroyia@expertguidance
+447448352272 30



https://bitpaper.io

=%

()

Suprartficial artserieas Shilwarimog
mare cornstricteo , Tal=lg == =1
IIEH'_‘lLIl':;iI"‘Ig heal loss Zerro i
T Thea Sl Ellﬂ_:I-El-El ) Fresirsatiacrm i
@ Termoeratire recemtor= ir flowe to the digoestive thic rl'll._J:'-ﬂli.‘.‘:‘-.
L iy Exyrestesrmy odescsres s s eses resleszassireggy Faessat

hwepolhsalarmus Stirmolsaie

T hyroeicd sstirmoalaatos=s
e llE T irmSres S Sess
matalaolic haat
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Body Hair Stands up

air traps the layer of insulzte(l
ir preyenting heat loss .
y conduction.

Share Knowledge

heat-producing mechanisms VASOCON STR'CTlON )

Qo Bemaomeerane = ow gyrface constricts preventing the blood flo

¥ ,* '
"‘n-._.__________‘_‘_.

The blood vessels or capillaries that

supplies the blood to the By e s S

to the surface which can prevent the
heat loss at the surface.

~

BEocdy tamipearature s Pilcgh

‘\"-

\
D

5 I

VASODILATION

CE} EBody termporature: odecresase s

THERMOREGULATION

The blood vessels or capillaries that
supplies the blood to the

surface dilates increasing the blood flow
to the 'surface which caused heat loss by
radiation from the surface.

Supcrficial arterics

@ Tesrmpresrature rescesptors irniticates arc dilated, coaogsing
l"llB-E..—I"E'IIBEBir'I!;I (R T =t S EE AT E=T oy & £ 'luahiﬁf_’ F=Tals]
Incraasing haat S atimog
loyms toy air. Blood it esed
Fleswwer iz ricst cdivesrbescd iy Skl

awvvaey T Theas

T hyroid stirmualateos
el oy ddescressases
miatalisalic hast
Proclucticm

Body hair lies flat
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Carbon Dioxide

Produced during respiration.

|s excreted out through the lungs
by the process of expiration

Carbon dioxide is harmful
as it can alter the pH of the
blood affecting enzyme activity.

WASTE PRODUCTS

The products produced during e Share Knowledge
metabolic reactions like
respiration, digestion etc.

Water Urea
Produced during respiration and

digestion process. Produced by the liver

by metabolising
excress proteins
as it is toxic and cannot

|s excreted through skin in the forms of
be stored.

sweating or some by breathing and

by kidney in the form of urine.
It is excreted by Kidney

Water can also disturb the osmotic in the form of Urine.

balance and salt level of the bodly.

D t
hin e b 2 pnia — [,
gestion ’l(‘“L

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272 32
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ULTRAFILTRATION

Components of the Urinary System

Kidneys filters the blood at a very high pressure.
All the water, glucose, and useful components

gets into the kidney filtrate. The blood cells
and blood proteins due to their bigger size are not filtered.

Kidney

Ureter SELECTIVE REABSORPT'ON

Bladdar Since the kidney contains useful substance in
the filtrate it reabsorbs back them into the blood.

The water also gets reabsorbed depending on the
- Urethra needs of the body.

Source: Wikimedia Commons |
www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk
+447448352272
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i .
Affects some social o
behaviors in .-"""‘;:- }*‘
mammals y ‘w—r

Produced by (_._/_\"‘., —=
hypothalamus 15 b

Released by k“t},-—_—-zﬁ} :

posterior pituitary

NEGATIVE FEEDBACK

Constricts arterioles

Increases reabsorption
of H.O in kidneys

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+AATAARRIRIDT D

Water level decreases

‘ OSMOREGULATION \

detected by

osmoregulatory centre _ " .
in the brain ADH: Anti-diuretic Hormone

——> Simulated pituitary o Share Knowledge
to release

J

Increased reaborption
of the water into the blood
(on UdJ' ;

L]

WOLUL

NORMAL WATER LEVEL

dilute urine

Water level increases

less reabsorption
L of water
detected by osmoregulatory T

centre in the brain
release of ADH is

inhibited
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DIALYSIS

- are Knowledge

Artificial Kidney

Venous pressure monitor
Air trap and air detector

5 Q) blood flows into the dialysis machine
saline solution ;,,_,: > e SRes which contains dialysis fluid.
-HHID—w ‘
Dialysis fluid contains the same concentration
. of essential minerals ions,as that of blood
Fresh dialysate P e but no urea.
\4_._._—:] o Dlalyser \4 . : : , : .
_ | Patient As blood flows into the dialysis fluid, urea is
Used dialysate diffused out along the concentration gradient
' @ > and excess salt is also removed
¢ maintaing the normal salt and
o manitor 1 _ \ S < l mineral ions level.
O [ The clean blood is then pumped back.
aw,) \,f
) | | S— Elund pump Lifestyle changes, regular visits, change
Heparin pump Arterinl presswre  Remowed blood in diet and regular expenditure are some of

the disadvantages.

(to prevent clotting)_ monitor for cleaning

35
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Replacing diseased kidney with the
healthy one.

J

Damaged lodnoys The donor should be a close relative
™ to prevent rejection.

Transpiansod The person has to be on immuno
{ suprresant drugs so that the body immune
| system does not reject it

M Share Knowledge

Bladder.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.u
+447448352272

Does not last long and person is prone

Kidney Transplant . to other infectious diseases due to

Source: Wikimedia Commons immuno suppresant drugs.
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DIALYSIS KIDNEY TRANSPLANT

No surgery No regular visit

: - No lifestyle changes
ADVANTAGES No infection No diet restriction

® Share Knowledge

No immuno supressant drugs
Easyily available

Does not last forever

Chances of rejection

Immuno supressant drugs to be taken
Person is more prone to infections.
Finding a suitable donor is a

problem .

Lifestyle changes

Regular visits and long procedure
DISADVANTAGES| Restricted Diet

WWw.expertguidance.co.uk 37
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Homeostasis

Receptors

Effectors

Stimulus

Neurones

Central Nervous System

Sensory Neurones

Motor Neurones

Relay Neurones

Reflex Arc

Brain

Cerebral Cortex

Cerebellum

Medulla

MRI

Eve

Cornea

Retina

Blind Spot

Ciliary Muscles

Suspensory Ligament

Sclera

Iris

Fupil

Accommodation

Myopia

Hyperopia

Endocrine System

Hormones

Hdrenaline

Insulin

Fituitary Gland

FSH

LH

Qestrogen

Progesterone

Glucagon

Glycogen

Diabetes

Mensturation

Ovulation

IVF

Phototropism

M Share Knowledge
Gravitotropism
Auxins
Selective Reabsorption
Gibberlins
Ethene
\Vasoconsriction
Vasodilation

Thermoregulation

Dialysis
www.expertguidance.co.uk
mahima.laroyia@expertguidap
+44T7448352272
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Structures and Functions in Living Organisms

Cell Biology -
Organisation hierarchy
Human Digestive System
_ _ Circulatory System
Organisation Heart and the blood vessels

Blood

Coronory Heart Disease

: Non Communicable Disease
Infection Respiratory System

Plant Tissues

Plant Organ System
Transpiration

Bioenergetics

Wwww.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272 1
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It7s the process of breaking down

large insoluble food particles in the food .
into soluble small particles which can then
be absorbed into the blood * .

Food Component Product of
digestion
carbohydrases
Carbohydrates v Sugars
Proteins profeases > Amino Acids
Fats lipases > Fatty Acids and

Glyﬂeml

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272

Pharynx

/Salivar}; glands

-_— Mouth

Liver

J”/ Esophagus

Gallbladder Stomach

Small intestine
Pancreas

Large intestine

Anus

The Components of the Digestive System

Share Knowledge
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It happens with the
help of mouth and

toungue

a It happens with the
help of stomach,
intestine,pancrease

— and liver

E.Small Intestine

INGESTION T

| DIGESTION |--'I

Taking in of food with the help of mouth.
The teeth and toungue helps

In churning the food and mixing

with saliva.

Breakdown of large insoluble parti::le's
into small soluble ones

ABSORPTION

[In the body cells

By rectum and Anus

www.expertguidance.cos

mahima. Iaruwa@expertgmdance co.uk
2 AATAAQAEIDTH

ASSIMILATION T

The process by which digested food
particles are absorbed into the

blood

Using the absorbed food for releasing
energy and in body processes.

EGESTION

Getting rid of undigested food
materials.

Share Knowledge


https://bitpaper.io

L]
EXPERT GUIDANCE

www.expertguidance.co.uk

ot s VT L nres s ] 1

| M

LUibeEy 1IYE  JOTFo 1E

PHARYNX® a£ #1e
dag  aas braswel Flavovgh it

MOUTH: where foed 15 ingasted

feedfy ~ MECHAMC AL glagestrom
Bofaprm, — CHERMICAL o £ £y,

EPIGLOTTIS: Flag =F
wass e e Floay cfoieyr Ovesr Flua

,Emﬂrum-. te oireet [opogd o
o P E-!lﬂph.-m.ﬂu::

ESOPHAGUS - tvbe Zeasling

L= pavgdote EBhzyrne) breads
down Stasrches MAD Sugsr

L]

STHMAE“ i whese  fpod 05 {mmd-l-l-} l:lll-g.!-dlf!d
Smopth. rosefe. ~ MWECHANIGAL »
Atornocds etad - T HE B [CAL

pepsin [emzyme] brealss  slown

Frova phasgess de  Sfowmiacis
= bolus (Ffoed wifolk) 12 pudlead
dowr oy, Feisclr. Conbmotons
L = pevistafyg

L type of MECHANICAL

= pvotE&cites] by frache o

LIVER: has >700 jows

= produces pife, whaca.
1% Storeal i s aff -
b-faclolsas (Y 3

— Rlters blosd pad bressks down
vsed red blood cefis

— r‘gﬂjﬂﬂb Suvount =4 -I}-hrr_
(stored exceis wiood Sugew)

GALLBELADDER. - stores buie
ﬁqﬂ sfnnes owe,formedd doe 4o
demo agtds CPhofcstessf i the
bte — ot Rasrafens  (wikeas
h.tnc-k.una 2t BMRES Pouaaen )
= Lot beal g .
Frrrte bl e
— dveated..
i oleimbe Elonal & (vask owt)
- break yp ery stals

L. 3 EUFTmﬂl\f F LR e

FAMCLEE AS:®
EM T e cveasfion Rocofvore
— produses M-ﬂ-.HEDa o Lo iy

Hlarbra a2 aciads

Protevang ivds fasssau Al o X
Lz HCE (ocaol) ks bas

bacterra, wan o food

LS muwous probects sSbomach
Fromg  oucaols
Ly bule (8 cigertive juice)
brzads douwn Sopaols

L= MaHCoy Purabvalfar et

oS tric acacl (HCL)

Ly J“"‘F-‘"’L {m?miﬁ
breaks cdowen .!4.1:-.-:4'-5
cﬂn.'mt ~ Paasture o ross matesiala

SMALL INTESTINE :

Lot uta-e m&arf-ﬂﬂﬁ f=2 0 2L
| - -h-t,.-p..i:n fm-:.w‘-mt"} cadmlyzes “lac

wvillh ew. . wme____ - —_——
Surdace ares 1w drglis- o abldirk
Penc. A 1enES

LARGE INTESTINE: whesve
b EaFbE g dnudl elfissaa poadron ocolr

e H, 0 slosorbed (kiy nadvicat)

RECTUM /AMUS:
APPENDIX: an uvnnecesiovy hldes witsre gficrias oo OCELVE,
T bfocked, bacteera hulbplsy
dLamnd sy explodt, Cauiing mfection

L2 g ppenclicotiy

g - - L "N

M Share Knowledge

www.expertguidance.co.uk
mahima.laroyia@expertguidan
+447448352272 4


https://bitpaper.io

I LIVING SYSTEM HIEARARCHY I

EXPERT GUIDANCE D) Bt o
\’ Muscle Cell

www.expertguidance.co.uk ‘ CELLS :

|

Muscular tissue,

Epithelial tissue

‘ TISSUES | Glandular tissue
o |

A voriry oF erotocutes ST.*_,;“':;*— ORGANS Stomach, kidney, liver

R Bt " pancreas, Heart

2 )
‘ ORGAN SYSTEM ‘ Circulatory System,
Digestive System
| Nervous System

. Excretory System ,
ORGANISMS ‘ V
/// a

. www.expertguidance.co.uk
/ B, L S . \ mahima.laroyia@expertguidance.co.uk
Soguthor o paericrmm They functione of g

source: WikMEA3 Lahons >
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It is the green yellow alkaline liquid which is produced in the liver

and stored in the Gall Bladdar.

It performs two major Functions:

EMULSIFICATION OF FATS

The food that comes from the stomach is acidic For lipase to work, the fat must be broken
and the enzymes of the intestine can work down into small droplets to increase the
in alkaline conditions. surface area for the lipase to function.
The bile neutralizes the food that comes from The bile perfom this function of -

the stomach and makes it alkaline emulsification of fats for the efficient

so that the enzyme released in the intestine working of lipase.

can work effectively.

NEUTRALIZATION

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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Food Component Source

Breads, pasta
Cereals,
Rice

Carbohydrates

Pulses. chicken

Proteins Meat, poultry
Egas, Beans
Nuts
Butter, Oil,
Fats Margarine,

Monomer

Sugars

Amino Acids

Fatty Acids +
Glycerol

Carbohydrases

eg Amylase

Enzyme | Location

Mouth
and

small intestine

Protease

| Stomach
and small
intestine

Small
Intestine

FUNCTION

Principal source of energy
Fuel for respiration
Storage molecules

like starch and glycogen
Structure molecule like
cellulose

Components of muscles.
Required for growth and
repair.

| components of enzymes

Hormones like insulin

Insulates the body

Reserve source of Energy

components of
cell membrane

N T T I .y T gy R ———————

Share Knowledge
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They are protein
In nature so they
are sensitive

to heat and pH.

LOCK AND KEY MODEL

Enzymes are highly specific
due to the active site. As the active
site has a shape complimentary
to the substrate. So the specific
substrate molecule can fit into the
active site of the enzyme.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk

ENZYMES

® Share Knowledge

They are biological catalyst that increases the rate
of a biological reaction without being used up.

They increases the rate of the reaction by providing
an alternative route that works by lowering the
activation energy.

Enzyme changes shape
Suhstrate - slightly as substrate binds

ﬂ'l.ﬂtl'lu"E site e

Substrate entering

Products ‘
€ [

)

|:>

Products leaving
active site of enzyme

Enzyme/substrate

Enzyme/products
active site of enzyrme complex complex

Source: Wikimedia Commons
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SUBSTRATE CONCENTRATION

Enzyme becomes
limiting as all active
site are used up

Rate
of 1’
Reaction

More molecules
to fit into the active site

Substrate
Concentration

Rate
of
Reaction

ENZYME CONCENTRATION

Substrate becomes limiting
as all substrate molecules
are used up.

More active sites
available for the
substrate

Enzyme
Concentration

www.expertguidance.co.uk

Share Knowledge

mahima.laroyia@expertguidance.co.uk


https://bitpaper.io

>\
V)

www.expertguidance.co.uk

“EXPERT GUIDANCE

Temperature

Rate
of reaction

The rate of reaction increases as

/ enzyme is denatured Rate

Denaturation is the change in

the shape of the enzyme with
Increase in temperature and pH
beyond optimum which results

In the change in shape of the active
site. As a result, substrate molecule
can no longer fit into the active

site decreasing the rate of the

reaction.

0

Rate of reaction

Increases as particles gain kinetic
energy and they collide more
Increasing rate

WWW. exper'tgmdam:e co.uk

I . [

Ten'ﬁg p'?e rature

FACTORS AFFECTING ENZYME ACTIVITY

efreaetqn

L™

The optimum temperature.
It is the point where
the enzyme activity is the highest.

e | |

e e .

Share Knowledge

pH

i :
v Rate '
\ of reactio |
|

" I
, .
| .

L+ ] 2 g ; . I "
Stumacﬁ%nzyme Intestlnep Elnzy

Different enzymes has different pH optimum.
stomach enzymes works in acidic conditions which
are maintained by hydrochloric acid. Intential enzymes

works in alkaline pH maintained by bile.
10
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J : The system that provides the body with oxygen,
www.expertguidance.co.uk nutrient, hormones and all the essential things
required by the body to survive.
It also eliminate the waste products.

" PUMPING ORGAN

It the heart TRANSPORTING MEDIUM

that pumps the transporting It is the blood which

medium all around the contains all the dissolved substances
body. and oxygen required by the body.

| HEART' | BLOOD |

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272

VESSELS

They carries the blood
from one part to
another.

| ARTERIES

| VEINS

CAPILLARIES

Share Knowledge
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55%h plasima
www.expertguidance.co.uk

A

A0 el

BLOOD PLASMA ‘ BLOOD CELLS '

It is the liquid component of
the blood.
It makes 55% of the blood.

It is composed of :-

RED BLOOD CELLS | WHITE BLOOD CELLS |

PLATELETS
It tranapu?]” Exﬂgeﬂ all They are soldiers of the cells
a) Glucose . :rgsgciali:edncgl.ls = They are involved
b) Amino Acids The protect the body from infections in blood clotting.

¢) Hormones Biconcave disc

d) Waste Products like Urea
e) Carbon Dioxide

Increases the surface area for oxygen -
transport = They are made up of lymphocytes They have fibrin

No nucleus which produce antibodies. proteins which forms

the mesh around the
To provide more room for oxygen blood.

They also have phagocytes which
_ _ engulfs the pathogen
Contains haemoglobin

www.expertguidance.co.uk : _ _
Binds with oxygen to carry it around the body

mahima.laroyia@expertguidance.co.uk
+447448352272

12


https://bitpaper.io

Q IEXPERT GU’DANCE NEED FOR CIRCULATORY SYSTEM e Share Knowledge
Y 4

www.expertguidance.co.uk

LOW SURFACE AREA TO VOLUME RATIO METARBOLICALLY MULTICELLULAR
. . ACTIVE . .
Multicellular organisms due to Being multicellular many
their bigger size have very low | cells are deep and
surface area to volume ratio. The multicellular the diffusion distance is larger.

organisms are metabolically
active. So they need

As a result, diffusion alone is constant supply of So they need a circulatory system
not effective to meet the oxygen and food that transport substance
demands of the cell and constant removal deep inside the cells.

so it requires a circulatory of waste products.

system.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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® |n One complete cycle the
blood is pumped into the heart

twice.
) Right Left
® |t involves two circulation: Atrium Atriurg.
Pulmonary: Circulation N
between Lungs and Heart | |
v A
o | Right Left”
® Systemic Circulation: Circulation n Ventricle Venticle
between heart and the body. -
N/
® Double circulation makes the circulation
more efficient by preventing |
the mixing of oxygenated blood
and helps to alter the pressure
from the different chamers of the heart. BODY <-| \f J

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
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@ Heartis the pumping organ

@ \Working all day and night

® It has four chambers

& Atrium are at the top and Ventricles
are at the bottom.

@ ‘entricles have thicker wall than the
atrium.

@ (=it Ventricle have the thickest wall
amongst all other chambers.

‘ cdall ‘

Superior
Vena Cava ™.
. Pulmonary
Artery

Pulmonary
Vein

-
®
|‘|'l

Inferior Vena Cava

SOURCE: Wikimedia Commons

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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fram neart Bxcal [amiina '.uhluall
|
Lumen Er!"?gf;'!'g‘sl : Pericyte Lumen Valve

Endothelium.. g Y - (

N o Ig.'f'flrﬂal_ — o Endathelium

Mmoo astic lamina .

muscle - e membrane Smooth

Basamant Endothelium .~ muscle
External membrane
glastic lamina

Capil !aries
Adventitia '

Thoraughfare channel

Cross-2acional ares

areriale

capillaris
A
L ]

source: Wikimedia_{:ﬂm}"nﬂns

www.expertguidance.co.uk

BLOOD VESSELS

Share Knowledge

ARTERIES

VEINS

CAPILLARIES

Carries the blood away
from heart

Carries the blood to the heart

Connects arteries and veins

Has thick muscular elastic
wall

Thin elastic wall

Once Cell thick

Narrow Lumen

Wider Lumen

Very small Lumen

They do not have valves

They have valves

|
They do not have vavies

The blood flows at a
high pressure

The blood flows at a lower
pressure

| The blood flows at a lower
pressure.

They carry oxygenated
blood except pulmonary
artery.

They carry deoxygenated blood

except leimnnan-'
vein.

They carry
both oxygenated
and deoxygenated blood.

16
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CORONORY HEART DISEASES

Source: Wikimedia Commons

www.expertguidance.co.uk
mahima.larovia@expertauidance.co.uk

arteries become narrow.

The fatty materials like cholesterol gets
deposited and narrow the artery.

The narrowed artery reduced the blood flo
heart.

The blood flow to the heart is reduced.

The heart do not get enough oxygen.

This causes heart pain, chest pain and head

attack.

Coronory Artery that supplies the blood to the

ANGIOPLASTY

Share Knowledge

17
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ANGIOPLASTY

— A Sent is placed with the baloon

in the blocked artery.

The blocked artery is opened by
inflating the baloon.

The metal mesh stent keep the

== stend in place.

=4~ This resumes the blood flow.

People can also be given statin
which lowers the blood cholesterol
and prevent the deposition

of the cholestrol.

www.expertguidance.co.uk
mahima.larovia@expertauidance co.uk

Treatment of Coronory
Heart Disease.

The blood flow to the narrow artery is byepassed
to the graft taken from another part of the
body.

Internal mammary
artery graft

(artery relocated
from chest wall)

Coronary artenes Note: Amrows show the
Y direction of blood fow
fhrowdgy the grafts o the
B YE PAS S COronNary arnenes

Source: Wikimedia Commons

Share Knowledge
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* [LEAKY VATVES -
| : [\RREGULAR HEART BEAT | HEART FAILURE|
Due to i
Dfu;ﬂgclinf?;iases prEserrE The natural pacemaker When the
the valves start to leak. which are the group of cells heart
at the top of the right atrium do function
that regulates the heart beat properly
do not function
properly. |
|
[ VALVE REPLACEMENT [ ARTIFICIAL PACEMAKER ‘ \_':'EART TRANSPLANT
The valves made up of metal or polymers ElecTrical devices called the artificia DR ARTIEICIRE HEARE

or the biclogical valves from animals
can be used to replace the faulty valve

pacemaker takes over the function of

Artificial heart or heart transplant
natural pacemaker.

from the donor.

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk 19
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HUMAN GAS EXCHANGE SYSTEM

M Share Knowledge

Sphenoidal sinus

Frontal sinus

Masal conchae

Nasal cavity Nose
Larynx

Pharynx
Trachea
Alveoli Bronchus
Right lung Bronchioles
Diaphragm Left lung

The Respiratory System

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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air flows out

- nbs move
down and in

Source: Wikimedia Commons

M Share Knowledge

INSPIRATION (Inhale)

EXPIRATION (Exhale)

Pressure inside the lungs is low

Pressure inside the lungs is high

Volume of the lungs increases

Volume of the lungs decreases

Muscles contract and ribs moves
outwards

Muscles relaxes and ribs
move downwards

Diaphragm flattens

Diaphragm domes up

Air moves in

Air moves out

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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‘ GAS EXCHANGE ‘
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< EAPERT GUDANCE

www.expertguidance.co.uk ‘ ALVEOLI ‘

|GREATER SURFACE AREA |

‘ SHORTER DIFFUSION DISTANCE ‘

Alveolus

Blood
Capillary

| STEEP CONCENTRATION GRADIE‘NT

www.expertguidance.co.uk

Tdadh%Tfélgfrjnzyzﬂ%@expeﬂgLlldan::e.co.uk Source: Wikimedia Commons
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cuticle [
upper epidermis

palisade

mesophyll

spongy

lower épiden‘nis. [

vacuole
nucleus
cell wall
cytoplasm

cuticle [

Source: Wikipedia

‘ ORGANISATION IN PLANTS

M Share Knowledge

[CELLS]

J

gt | TISSUES| ———— Xylém and Phloem

Palisade mesophyll tissue
J_ Spongy mesophyll tissue

rORGANS|____._>, Root, Stem and Leaves

)

[ORGAN SYSTEM|—3 Water Transport System

!
[ORGANISM]

www.expertguidance.co.uk
mahima.laroyia@expertguidance.co.uk
+447448352272
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EXPERT GU’DANCE Transpiration is the loss of water
V from the surface of the leaves in the forms

www.expertguidance.co.uk of water vapours.

In plants it takes place through the stomata.

.4~ Water vapor lost
from leaf pores

Guard cells  Open stoma Closed stoma in transpiration

(b

o= Guaard calls
swmaral pore T 2
Water travels up
= Epklermal cells thruugh plant
@ “ Water absorbed
ANl : : ~+«4— Water absorbe
Source: Wikimedia Commons : * by roots

www.expertguidance.co.uk

mahima.laroyia@expertguidance.co.uk Source: NASA Climate Kids
+447448352272
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Share Knowledge

FACTORS DESCRIPTION EXPLANATION
. Rate of tragspiration Particles gain more kinetic
Temperature increases with temperature | energy. Evaporate faster
L

_ o Photosynthesis increases. Stomaja

[Light Eii;;;fﬁﬁﬂ'ﬁﬁn opens to get more carbon dioxide]
. Rate of transpiration increases.

: Rate of transpiration | Wind removes saturated air.

Wind increases with wind speed

Rate of transpiration
o decreases with
LRy humidity

Humid air is already saturated
with water vapour so
diffusion rate is slow.

25
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b

MEASURING RATE OF TRANSPIRATION

Source: Wikipedia

Potometer is the device which is used
to measure the rate of water uptake
or the rate of transpiration.

The movement of bubble is an indicator
of water movement which in turn
shows the rate of transpiration

www.expertguidance.co.uk
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www.expertguidance.co.uk Cuticle layer on the leaf which is waterproof
prevent rate of transpiration

Stomata are present on the lower surface to
reduce rate of transpiration.

Some plants stomata open is night and closes in day.

In plants like cactus the leaves are reduced to spines
to decreases the surface area for water loss.

Some plants have sunken stomata.
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Large Intestine
Substrate
Active Site

Red Blood Cells
White blood Cells

Plasma

Transpiration

Translocation
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Cells Ateries
Fats

Tissues Veins Potometer

o Enzymes

rgans Capillaries

Catalyst Stomata

Organ System Double Circulatory System
Denaturation

Digestive System Coronory Arteries Guard Cells
Amylase

Oesophagus Stents
Protease

Stomach Statins

_ Lipase

Liver Pacemaker
Bile

Pancreas Emulsification Xylem

omall Intestine Plasma Phloem
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