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Life Processes

* All the processes which are necessary to maintain life in an organism
are called life processes.
* Nutrition
» Respiration
* Transportation
* Excretion
* Etc.

* All the biological process taking taking place in our body which are
essential for our survival.
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Nutrition

* We derive nutrition from from the food which we eat.
* Food is required for growth and maintenance of body of an organism.

* Mode of intake of food may also be considered as nutrition.
Modes of NUTRITION

Do not synthesize
their own food.

m __ Depends on other
- i | Heto food sources for

(Green plants, nutrition/food.

Blue green algae
Sulphug eria )
Ulphuraactena

——

Parasitic | Holozoic ]

gscula, . — (Man, Dog,
Plasmodium) Amoeba)
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Sun:
Light is the initial energy source for most communities

Feeding

Autotrophs: Heterotrophs:
Synthesizes own organic molecules Ingests organic molecules © EKA




Autotrophic mode of Nutrition

* Photosynthesis: the processes by which
synthesize nutrients
(carbohydrate) from carbon dioxide and
water in presence of sunlight and chlorophyll
is called photosynthesis.

4

Photosynthesis

+r&20 = chlorophyll N

water

— lucose
Cellular respiration 9 Oxygen

7

chiemical energy h _PO
(J"!'LTP} + heat water nutrients




What happens to extra carbohydrate

* Carbohydrates synthesized during photosynthesis is used to provide energy
to the plants.

e Extra carbohydrates are stored in the form of starch.

* It acts as an internal energy reserve to be used as and when required by the plants.

* In animals excess carbohydrate is stored in the body in the form of glycogen.

* Plants also require other raw materials to build their body.

* Nitrogen, Phosphorus, Potassium, Magnesium, Iron, etc. taken directly from soil.

. They may also be taken up as organic compounds prepared by
some bacteria from atmospheric nitrogen.
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Events occurring during Photosynthesis

T

Absorption of light energy by chlorophyll.

Conversion of light energy to chemical energy and splitting water
molecule into Hydrogen and Oxygen.

Reduction of carbon dioxide to carbohydrates.

hese events do not necessarily takes place in steps.

Dessert plants (Xerophytes/Succulents) take carbon dioxide at night (as
they keeps stomata closed to minimize the loss of water from the

P
T

C

ant) and converts it into an intermediate compound (Maleic acid C4) .
nis intermediate is acted upon by the the energy absorbed by the

hlorophyll during day.
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This leaf may look ondinary to you,| | Here you see the waxy cuticle layer,_ A
but if you knew the specialization —
going on inside....

=N

e AGRREN § =N\ b )\ ’/’7 ’ ;'
. k:ﬂ £\ //
- N \
f Y \\ d " a protective layer,
‘\v.\)" & ) ) that covers plant

epidermal cells.

you might consider it extraordinary.

o ...and help keep plants
£\ from losing precious water.

Epidermal cells are important
Lamina O W £

eaf blade as a boundary...

Vein v Upper EP dermis

4

K
7

0 Al
i o o <
RG> Lower EP\dc Ymis

Guard cells are Stomata need to be open to let

specialized epidermal | | gqses through for photosynthesis,
cells that can control

the opening & closing

Phloem Xylem Waxy

Vascular bundle cuticle ( of stomato.
Upper but the plont needs to close
¢ ’ Stoma them if it is low on water
epidermis (pore in the leaf) because water can escape!

Here are Padlisade Mesophyll cells,
which are specialized to capture light...

r Mine MinC.
...and, therefore, M“C~ e. INC.

el Full of M Their loose fit gives space for \/{‘
W chloroplasts! e -
gas exchange for photosynthesis “%%

These are just some of the
specialized cells in a leaf...

ﬁ
Xylen, WATER _

; Don't forget the vein - crucial for
7 transporting water and food in this leaf.

Phloem [ pHOTOSYNTHESIS PRODUCTS

...working fogether

to make a leaf a




Testing the presence of starch in leaf

e Starch gives blue-black color with iodine solution.
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How plants obtain CO.,.

* Mechanism of exchange of gases through stomata.

Stomata are tiny pore present mostly on the
undersurface of the leaves.

Massive amount of gaseous exchange takes place in
the leaves through these pores.

Exchange of gases also occurs through stems and roots.

Plants close these pores when they do not need CO,,
as water is lost through these openings.

Opening and closing of Stomata is function of guard
cells.

When water flows into the guard cells, pore opens.
When water flows out of guard cells, pore closes.

Lower
Epidermis

Stomata

Stoma Open Stoma Closed

Darkness, Drought

I\

L‘ I
\\ ‘\ ; y ; ‘
< . -2 D - /,; \\ \\\\‘“I’/ \\‘—( //
ple .
\ ‘ .
\ [ Light, Humidity \ /

Guard cells Guard cells
turgid (swollen) flaccid (shrunken)
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Heterotrophic Nutrition
HETEROTROPHIC &»

— —

Holozoic Nutrition Saprophytism Parasitism
4 ¥ v
* The organism feed by *® Saprophytes. » Obtains nutrients
ingesting solid * Feed on dead and from living

organic matter which decaying matter. organisms

is then digested and * Include bacteria * The parasite

absorbed into their and fungi which obtains nutrients

bodies. digest the food by living on or in
* Eg. human, animals externally before the body of the

and insectivorous the nutrients are host.

plants absorbed. » Eg. fleas, lice and

tapeworms
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How do organism obtain nutrition?

Feeding e
by
Amoeba

"iiilngestion I"2_'?Digestion 3 Absorption V@IAssimiIation 5 Egestion
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Anterior __—=——

How do organism obtain contractle vacuole]
N Utrltlo N ? T | ; _Path of circulating

food vacuole

-Food capture
+ ENDOCYTOSIS

~— Vestibule

~E

o 4
= Buccal cavity

Formation of food vacuole

- At ]
\?\«Waﬁm elimination

EXCCYTOSIS

Posterior _—2, [ Cytopyge
contractile vacuole :

Feeding by
paramecium
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Nutrition iIn Human Beings

Alimentary canal is a long muscular
tube extending from mouth to anus.

Various regions of this canal are
specialized to perform different function.

small

b intestine




Nutrition iIn Human Beings

* Mouth
 Salivary glands
* Oesophagus

e Stomach

* Small Intestine | |

* Large Intestine P |

sall bladder |

Tongue

oljver stores bile) |\ 2 ' i\ St .
—= | Stomac
Bile duct
* Gall bladder Liver d Small
e Pancreas Pancreas 7 V intestine
¢ Appendix Wg“} Large intestine (colon
* Anus appendix

Anus




Nutrition in Human Beings

Parotid gland
Sublingual gland p~ Salivary glands
Submandibular gland| ————

Mouth
Tongue

Pharynx

Oesophagus

Stomach

Pancreas
Spleen

Liver
Gall bladder. \\/\

Common bile duct Pancreatic duct

/—'{— Transverse colon ~ |
Duodenum =t Descending colon

mall intestine— Jejunum Ascending colon
lleum R
/_ (Jaecunw
: . — Large intestine
/_ Sigmoid colon 9

\ S Rectum

Vermiform appendix

\ .
Anus P Anal canal

Human digestive system




Mouth

* Food is crushed into very small
particles in mouth with the help
of teeth.

* The food is also wetted with a
watery substance (Saliva) to
makes its passage smooth
through our canal.

e Saliva is secreted by the Salivary
glands.

'l‘ongue—@ !

\

! Oesophagus
\ ==
4 R
. l |
Diaphragm | K

Mouth (Buccal cavity)

[
sall bladder |

stores bile) N\ ,a _ , \

L \
Bile duct >
,

Liver Tn Ve | Small

Pancreas N V intestine

Stomach

Large intestine (colon

appendix
Anus
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Enzymes

* Our alimentary canal is programmed to 7
. . Tone o Mouth (Buccal cavity)
absorb only specific simple (smaller) ongue——
molecules. ) v * Oesophagus
. z I
* Enzymes are biocatalyst, helps to break V- | \
complex food which we eat into smaller Dia,,hragm" (
molecules.
* Saliva contains an enzyme salivary - ) SRSRIESA
amylase (ptyalin). Liv 4 ¥, Small
y (p y ) Pancreaslwr i V ir:ltlc:stine
 Salivary amylase breaks down starch
(complex molecule) into sugar. [ ERPYESE N | L *ree intestine (colon
. . . . . . appendix .
e Saliva is mixed with food in mouth while Anus

chewing by the muscular tongue.

© EKAdemy



Movement of food in digestive tube: Peristalsis

* Movement of food is regulated along digestive
tract so that it can be processed properly in each
part.

* Canal inner linings have muscles that contract
rhythmically in order to push the food forward.

* Peristaltic movement occurs all along the gut.

Area of
Contraction

Tongue

- !
Diaphragm

sall bladder |
stores bile)

Bile duct
Liver
Pancreas

appendix

[

2 |
\ ‘ ; 2 Stomach
. Vb
/ 4 . Ve Small
N [ intestine

d vy
el
L v 9°1/

Large intestine (colon

Anus
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Oesophagus (Food Pipe)

* Oesophagus caries food from mouth
and delivers it to stomach.

* Food enters stomach through cardiac
sphincter (muscular valve between
oesophagus and stomach)

g -L!. - Mouth (Buccal cavity)

—

) ' " Oesophaous

I/’

- !
Diaphragm :

sall bladder |

Stomach
Bile duct

p— [
stores bile) | //‘ “
| s ‘

i

Liver Small
Pancreas intestine

Anus
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Stomach

* Large muscular organ

* |t expands when food enters into it. T
Mouth (Buccal cavity)

e Muscular walls of stomach helps in mixing the food

with digestive juices. Oesophiagus

* Secretion of digestive juices are done by digestive
glands present in the wall of stomach.

* They secrete: , ,
Diaphragm

*. HCIl: creates an acidic medium for the action of pepsin. c
(HCl also kills germs, bacteria and other foreign sall bladder

particles) stores bile) | | /a —\\

* Pepsin: protein digesting enzyme. .oy Stomach
' 'p 5 . 5 . y . Bile duct ‘v’:..—“"
* Mucus: Protects the inner lining of stomach from acid war%
(HCI) Liver ‘ Ao | Small
. yer . . Pancreas I' intestine
* Acidity is because of this HCl when in excess, or

when we don’t eat properly.
HCI may also cause ulcer (damaging muscular cells

Large intestine (colon|

(S
9//

appendix

of inner layer of stomach), if mucus is not properly

protecting the muscular walls of stomach Anus
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Small Intestine

[\ ]

Pyloric sphincter muscle (valve) releases food
from stomach to small intestine (duodenum) in
small amounts.

It is longest part of alimentary canal, fits into a
compact space due to extensive coiling.

Herbivores needs longer Sl to allow digestion of

cellulose. (cellulose is found in plants only) all bladder |

stores bile)

Carnivores have shorter Sl as digestion of meat

. ] Bile duct
is easier than cellulose.

Liver
Pancreas

Here complete digestion of carbohydrates,
proteins and fat takes place.

Role of Liver and Pancreas starts here which we
will be discussing in the next slides

appendix

- !
Diaphragm

p

()

R
)\

i

NS
E,,m

Mouth (Buccal cavity)

Oesophagus

e

\

\
\

Stomach

Small
intestine

Large intestine (colon

Anus
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Small Intestine contd... Role of Liver and Pancreas

* Liver and Pancreas secretes juices into small
intestine (Duodenum) for the digestion of

Carbohydrates, Proteins and Fats. A
] o . osasa s Mouth (Buccal cavity)
* Food from stomach is acidic and it has to be ? ‘Cf’ |
made alkaline for the action of pancreatic ) - Oesophagus
enzymes. y \ ~
* Liver Secretes: ,' | \,
* Bile juice which contains bile salts. Diaphragm/ K
* Bile juice converts acidic food into alkaline. sall bladder : [
es biley™~4 ZZR\ S\
« Also bile salts breaks the large fat globules, present Sk ! /‘ : \ Stomiach
in the food, into smaller globules (emulsified fat). Bile duct . Yy
This increases the efficiency of enzymes acting on Liver r LA Small
them for fat digestion. Pancreas & /]| intestine

* Pancreas secretes pancreatic juices containing
several enzymes like: ,

* Trypsin: to digest Proteins appendix
* Lipase: to break down emulsified fats.

v
el
L v 91/

Large intestine (colon

Anus
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Small Intestine contd...

* Inner walls of Sl contains glands. — WO——
« Secretes intestinal juices containing several Tongue ——ds ) Mouth (Buccal cavity)
enzymes. S \ o 9
. — esophagus
* These enzymes finally converts ) \l o
* proteins into amino acids a \
* Carbohydrates into glucose _ ' ' |
* Fats into fatty acids and glycerol Diaphragm| K

* Digested food is absorbed by the inner walls of Nz ' \

SI. /a ' Stomach
—_— : : Bile duct RS/

* Villi: inner wall of SI contains numerous finger Liver L RS o
like projections called villi which increases the Pancreas % [ vt
surface area of absorption.

* Villi have rich supply of blood vessels, which 1 :‘A Large intestine (colon
take the absorbed food into blood stream, and | '

it reaches each and every cell of the body. appendix

* In the cells these foods are utilized for obtaining
energy, building new tissues and repairing old

tissues. © EKAdemy

Anus




© EKAdemy

SO e
i a0 e |
A 4
\\,..}. Y .\.\ “

LY X va
" i !




Large Intestine

* Unabsorbed food is sent into Large

intestine.
* Large intestine also contains villi

which helps in absorption of water

from unabsorbed food.

* Left over material (after absorption
of water) is removed from body via

danus.

* Exit of waste material via anus is
regulated by anal sphincter (a
muscular valve).

g -L!. - Mouth (Buccal cavity)

- \
— Oesophagus
) \ —
@ | A
/ ' |
Diaphragm | K

[

sall bladder |

po— [ \
stores bile) ) // . “ ‘
g o \ Stomach
Bile duct %;f
Liver . 4 B/ Small
Pancreas BN V intestine
; ’ "“3’1

ch-‘:l";s\"‘ inieddi
| . 1% 91/ Large intestine (colon

appendix a6
Anus
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Sa|iuar5 amg|asc
Pancreatic amg|as::

Maltase

Pel:af.in
Trypsin
F‘eptidascs

Nucleic Acid Digestion:
Nuclease
Nucleosidases

Fat Digestion:

LiPBSﬁ

Major Digestive Enzymes

F’rc)c]ucecl In

.Sa|ivar9 Glands
Pancreas

Small intestine

Gastric glands
Pancreas

Small Intestine

Pancreas

Pancreas

Fancreas

Site of Release

Mouth
Small Intestine

Small intestine

Stomach
Small intestine

Small intestine

Small intestine

Small intestine

Small intestine

PH | evel

Neutral
Basic

Basic

Acidic
Basic

Basic
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The 5 processes in digestion in
Humans

T INGESTION fiakeoifood )
Y

—— DIGESTION @

Y

\/ABSORPTION Digested food is al

Y
ASSIM"-ATION Absorbed food is

—_—

Y

e
EGESTION Removal of unabs

[ ——
—
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Dental caries (Tooth Decay)

Gradual softening of enamel and dentine

* Bacteria acting on sugar produces acids which soften or
demineralizes the enamel.

* Bacterial mass along with food particles stick to teeth to form
dental plaque.

e Saliva cannot reach the tooth surface to neutralize the acid as
tooth surface is covered with plaque.

* Brushing the teeth after eating removes the plaque minimizing
the chances for bacteria to produce acid.

* If not treated in time, bacteria may invade pulp causing
inflammation and infection.

* Acidic medium helps in the growth of these bacteria and
therefore we should always wash our mouth with medicated
alkaline solution after eating any sweet food.

Tooth Anals my
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Respiration
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Respiration

A process in living organism involving the production of energy, typically with intake of
oxygen and release of carbon dioxide from the oxidation of complex organic substances.

Respiration

-~ \(

nternal or c eIIuIar Respiration >

Breathing (exchange of gases) /
= —
— . 1/

Eerobic respirat@
(ﬁ
R
Gbseo G(xccw

Cropy ool

External ResplratlorB

Anaerobic respiration
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Cellular respiration

* Food materials absorbed in the cell during nutrition is used to provide
energy for various other life processes.

e Some organisms uses oxygen to break-down glucose to provide
energy. (aerobic respiration)

* Some organism do not use oxygen for this process. (anaerobic
respiration).

© EKAdemy



Cellular respiration

bsence of , \ & ImS D
L()%xoé , Oxygen )_(ﬂ Ethanol + Carbon Dioxide + Energy
| (in yeast) (2-Carbon Molecule {

Cytoplasm
Glucose > |Pyruvate| > éa/%%cfggﬁ ﬁ

(6-Carbon (3 Carbon (in our el
Molecule) Dlecule Muscle Cells)

\4 0 "‘>
G\ 6 ‘& ‘ Presence of —
nygen

» Carbon Dioxide + Water

R

Mltochondna) v
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ATP: Adenosine Triphosphate

Organisms do not store ATP for long periods. Stores fats,|oils, starch instead.

Rebuilding ATP o

—

* A muscle fibre stores only a limited amount of ATP!
* ‘ATP Splitting’ is reversible process, whereby ADP undergoes

phosphorylation (rejoins with a phosphate) with the
assistance of energy to resynthesize ATP:

CHO

Protein

\ L/
Energy+ P, + (A) (P) — (A(P)-{(P)-{
g % A
Y Y
Adenosine + Adenosine +

ADP ATP

AG = -30.5 kJ/mol




ATP: Adenosine Triphosphate

Organisms do not store ATP for long periods.

Stores fats, oils, starch instead.

ATP Breakdown and Energy Release

AT Pase

ATP —————————— ADP + Pi + Energy

ADP Rephos phorylation

ADP +Pi + Energy = ATP

© EKAdemy



Oxygen is essential in aerobic respiration

* Aerobic organism requires lot of oxygen.
 Various organism have developed different mechanism for intake oxygen.

* All cells are in contact with air due to large intercellular spaces.

*/ CO, and O, are exchanged by diffusion process. ~

Photosynthesis
Respiration .~

Photosynthesis

Respiration

Direction of diffusion depends on the environmental

conditions and requirements of the plant

At Night: During Day:

CO, elimination is the

: o Therefore, no net CO,
major activity done by  [ES1 S by plant cell.

the plant cells/stomata. [l i
by cell/stomata. © EKAdemy




Oxygen is essential in aerobic respiration

* Aerobic organism requires lot of oxygen.

* Various organ ,
Photosynthesis

e All cells are
* CO,and O,

Direction of diffusi
conditions and req

At Night:

CO, eliminatio
uEIlg:ladliiaAe] Respiration
the plant cells/s

event by cell/stomata.

Photosynthesis

Respiration

~y



Oxygen is essential in aerobic respiration

A

Terrestrial Animal (live on
land) breathe the oxygen

Aquatic Animals (live in
water) breathe oxygen
dissolved in water.

present in the atmosphere

l.e. in air Since the amount of dissolved O,
2, in water is very low therefore rate
#_0 LLw(f of breathing in aquatic animals is

much faster.




Oxygen is essential in aerobic respiration

Gill

Direction
of water

Operculum
(gill cover)

Blood
Gill\ / vessels

arch X1

JE,.‘;
I

o
s

h

Oxygen-poor
blood

Oxygen-rich
blood %

Water flow
between
lamellae

Lamella

Blood flow
through

= ) Gill
- filaments

capillaries
in lamella

5 in aquatic animals
octopus

Countercurrent exchange
Water flow, showing % O, .

Diffusion Py
of O, from A SRa vy _
waterto (R
blood &/ Blood flow in \ o /4
simplified capillary,
showing % O,




Oxygen is essential in aerobic respiration

Such organisms use oxygen in the air (atmosphere) for respiration.

Oxygen is absorbed by different organs in different animals.

These organs have certain structure to increase the surface area (for
absorption of oxygen) which is in contact with oxygen rich air.

Since exchange of gases has to take place with this surface, therefore this
surface is very delicate and fine.

To protect this fine and delicate surface it is usually placed within the body and
hence there is passage that takes air in/out of this area.

Also there is a mechanism for moving air in and out of this area where oxygen
is absorbed into the blood and carbon dioxide is released into the air.

© EKAdemy



Oxygen is essential in aerobic respiration




Oxygen is essential in aerobic respiration
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Oxygen is essential in aerobic respiration

Breathing cycle involves
inhalation and exhalation

Lung always contains some
residual volume of air so that
there is sufficient time for
oxygen to be absorbed and

carbon dioxide to be released.

beings {B

REATHING INVOLVES TWO PROCESSESJ

By 4

(0

*Breathe in

*The diaphragm contracts and
flattens

Volume in the thoracic cavity
increased

*The lungs expand v

«Air pressure in the lungs
decreased

*The difference in air pressure
causes air to rush into the lungs

%[ EXHALATION ]
p

(D

*Breathe out

e

*The diaphragm expand and relax

—

*Volume in the thoracic cavity

decreased
—

*The lungs compress
s

«Air pressure in the lungs

increased
—_—

«Air rush out of the lungs




Oxygen is essential in aerobic respiration

v . Primary filtration
= Enters via nose or mout 1 done
X ———— > Pharynx == ) The Trachea
Air and Larynx

Breathing in
Passage is lined by the mucus which helps in the filtration ofair,/

Left and Right _

B ronChi°|es <7~:,-'.:':3 throtgh! | Bronchl cnters int
Furtherfiltration

done

” The Alveoli doacl mon

lAbsorption of oxygen from the air Mouth cavity =
Pharynx
The Blood

Laryn
Diffusion of oxygen into Capi l Iaries rynx

Alveoll N

Rings of cartilage

Rings of cartilage are present in - PRt oD
. - i < . ____bronchioles ANE
the throat and ensure that air- — P P
e g
passage does not collapse @5!’ (Z W—— -
108

Bronchioles”

Diaphragm

Alveolar sac



Oxygen is essential in aerobic respiration
Gas exchange between alveoli and (VVO sulmonary vein

capillaries | from
pulmonary
artery

L

capillary
alveolar

membrane

respiratory
membrane

Oxygen diffuses Carbon dioxide
into red blood cells diffuses into alveolus




Oxygen is essential in aerobic respiration

For bigger animals diffusion alone can not deliver oxygen to all part of the body.

In this case respiratory pigments present in body fluids take up oxygen from the
air in lung and carries to to all cells of the body

O, (oxygen) ;j CO, (carbon dioxide)

In Human beings haemoglobin (Hb) is

| | b ~ C
the respiratory pigment. ‘

Hb has very high affinity with oxygen.

Lungs
Hb is present RBC (red blood corpuscles) on

Of blOOd- Orgams

CO, is mostly transported in the ¥ 5
dissolved form in our blood as CO, is \ /
blood cetis |

more soluble in water than O,




More to Know

* |f alveolar surface is spread out, it would cover about 80 m?. Such
arge area make efficient exchange of gases.

* If oxygen moves in our body only by diffusion then it would take
around 3 years for one oxygen molecule to reach our toes from our
lungs.

© EKAdemy



3D Model
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Transportation



Transportation in Human Beings (28 s
* Done by blood

* Transports food/nutrients, oxygen
and waste material within our bodly.

* Also transports, salts, hormones, etc.

* We need a pumping system to push
the blood around the body to reach
all the tissues.

Kidneys

Trunk and legs

SR
SRS
TCOZ

© EKAdemy



Blood

E-- Contains plasma Plasma (55%) ——

P——_S,

-loo% water | '/ and platelets (<19%)
- wm@, Ealts,)

(n utrients)(tinzymes ‘hormones and Red blood cells (45%)

I

waste - s
. [ 8 v
) S ’wvcy’l‘ ; mocytes) ’W\’w ’ (Leukocytes) N
Platelets White blood

coHF

cell

- Contains red blood ﬁlls

- Also called erythrocytes

- Carry oxygen with the protein
hemoglobin

| Letonrt]
R

v

vessel



The Heart: our pumping organ

Heart is a muscular organ \—
Size is around our fist.
It has 4 chambers.

Oxygenated and deoxygenated bloods are kept separately
in these chambers.

Chambers prevents the mixing of oxygen rich blood with
carbon dioxide rich blood.

Deoxygenated blood has to reach lungs to release CO2 and
absorb 02

* Oxygenated blood has to be brought back to the heart.

* Heart pump this oxygenated blood to rest of the body.

* Left chambers (atrium and ventricles) contains oxygenated blood.

* Rights chambers contains deoxygenated blood.

* Both the upper chambers (atria) are thin walled while lower
chambers (ventricles) are thick walled.

* L-ventricle’s wall is thicker than R-ventricle’s wall, as it has to
pump blood to whole body. @ EKA



Heart Anatomy and function

Pulmonary|
| Artery

Left
~Atrium |

Ventricle




Schematic representation of transportation and
exchange of gases

Left and right chambers prevents the mixing of
oxygenated and deoxygenated blood and hence allows
highly efficient supply of oxygen to the bodly.

* This is useful for vertebrate (birds, mammals) as they have high
energy needs.

* Constant supply of energy is required to maintain the body
temperature.

Amphibians and reptiles body temp depends on
environment temp and hence they do not require

constant energy supply and hence tolerate some mixing of
blood.

e They have three chambered heart.

Fishes have two chambered heart.
* Blood is pumped to gills -> gets oxygenated -> passes to body.

* Blood goes only once through fish heart during one cycle of passage
through the body.

In vertebrate, blood passes twice through the heart during
each cycle of passage through the body. This is called

Superior §

véena cava § Pulmonary Pulmonary

vein

Inferior

vena cava

Hepatic vein ppatic artery

Hepatic ‘
portal vein

STOMACH &
INTESTINES

Renal artery

Renal vain

KIDNEYS

LOWER BODY
& LEGS

mmm Deoxygenated blood

mmm Oxygenated blood



Blood Pressure

* Force that blood exerts against the wall of a
vessel is called blood pressure.

e BPis much greater in arteries than veins.

pressure of
blood inside arteries during ventricular systole
(contraction).

): pressure in
artery during ventricular diastole (relaxation).

Sphygmomanometerfilgdgslaal=lai R el Vg la]
BP.

* High BP is also called hypertension caused by
constriction of arterioles (increased resistance to
blood flow).

* May lead to rupture of arteries and internal
bleeding.

N

What is Blood Pressure?

Blood pressure is the force of your blood moving against
the walls of your arteries. It's expressed as TWO NUMBERS:

TOP NUMBER KNOW WHAT YOUR BP NUMBERS MEAN:

BOTTOM NUMBER also called

Over time, elevated and high blood pressure can
weaken your heart, blood vessels and kidneys, and
makes a stroke or heart attack much more likely.

9 Lifestyle Changes
for Lower Blood Pressure

0 Get Moving T G Lose Welght ﬁ.
€0

e Focus on Nutr1t1on 0 Cut Back Alcohol/

Don t Smoke

9 Cut the Salt

G Take Your Meds %
N

Sl ® . 22272771
Check Your l ;
Blood Pressure

De-stress and
Sleep Well

d



Blood Vessels: The tubes

= Artery: Arteries are the blood vessels which carry blood from the heart to
various organs of the bodly.

Arteries have thick and elastic wall as it carries the blood under high pressure.
Arteries carries oxygenated blood except pulmonary artery which carries
deoxygenated blood from heart to lungs.

Arteries are further subdivided into several branches.

On reaching an organ or tissue, arteries divides into smaller and smaller vessels.
Finer branches of arteries are called arterioles which further divides into finer vessels
called capillaries.

Walls of capillaries are one cell thick and exchange of materials between the blood
and surrounding cells takes place through this capillary wall.

Capillaries then join to form veins that carry blood from the organ or tissue.

« Veins collects blood from organs the bring it back to heart.
* They do not need thick walls as blood is no longer under pressure.
* Veins carry deoxygenated blood except pulmonary veins which carry oxygenated

blood from lungs to the heart.
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Blood Vessels:

from heart

Basal lamina
Erythrocyte ’ :
NI (red blood cell) Berlcyte

Endothelium\ / :
i o Internal nES —Endothelium
Smooth 8 " elasticlamina Basement
muscle S et : membrane~_ [ SSSSRE  Smooth
\‘ . Basement Endothelium : / muscle
External membrane

elastic lamina—_ Capillaries Adventitia
Adventitia

Artery

Arterioles Venules

Thoroughfare charnel

arteriole capillaries
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Blood Platelets: for maintenance

* Platelets helps in clotting blood at the
wound site to stop the further loss of
blood from the body and to heal the
puncture in the blood vessels.

* Punctured blood vessel may lead to a
loss of pressure and this may reduce the
efficiency of the heart. Platelets helps in
instant healing of the puncture.

broken blood

vesse| wall

PLATELET FACTS

WHAT CAUSES LOW PLATELET COUNT?

- Leukemia or lymphoma

- Certain types of anemia

- Chemotherapy drugs

- Heavy alcohol
consumption

BLOOD TYPES THAT CAN DONATE PLATELETS?

WHAT ARE THEY USED FOR?

WHEN ARE PLATELETS NEEDED?
- Immune
thrombocytopenia
- Thrombotic
thrombocytopenic
purpura
- Hemolytic uremic
syndrome
- Bacteria in the blood
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AN (~—Lymph duct | ~Venule tissue around  Arteriole
-—

| - Lymph trunk capillaries

aka Tissue fluid \:
Consists mainly of white blood cells @o«sﬁ"
(Lymphocytes), plasma and protein. (:V ]
They escape from capillaries and enters \
intercellular spaces in the tissue to form
tissue fluid/lymph.

It is similar to blood plasma, but it is | /- Lymphatic|

Colorless to white color fluid contains less L2 _’p'"ar{/ | Tissue fluid
protein than plasma. AN o Tissue cell Blood Lymphatic
Lymph drains into lymphatic capillaries | (a) et g
from intercellular spaces. capillaries Filaments -

Lymph capillaries joins to form large 22?,:2::,‘:,:’

lymph vessels that finally opens into tissue

[« 4 [v] 1
larger veins /QW‘A = Endothellal — =
' > J . cell =
Lymph carries digested and absorbed fa ‘ Flaplike ——
. . . . minivalve
from intestine and drains excess fluid .
Fibroblast in loose —___

from extracellular space back into the B connective tissue
blood. U (b)
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Transportation in plants
* Why is it needed?

Plant needs water and raw materials for proper growth and development.
Soil is the nearest richest source of raw materials like N, P, K, etc.
These are absorbed by the roots and transported to various parts of the plant.

Plants have low energy needs (as they do not move, and plant body have largely
dead cells) so they can use relative slow transport system.

Distance of transport vary largely in plants such as transportation in very big tree as
compared to small plant.
* Plant transportation systems includes

 transportation of energy/food from leaves

* Transportation of raw materials (minerals) and water from roots.

* Two pathways are constructed by independently organized conducting
vessels/tubes.

* The Xylem: moves water and minerals absorbed from the soil.

* The Phloem: transport the product of photosynthesis (food) from the leaves to other
parts of the plant.
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Transport of water: Root Pressure

e Xylem vessels and tracheids of root, stems and leaves are
interconnected to form a continuous water conducting channels
reaching all parts of the plants.

* Root hair actively take up ions (minerals) from soil inside root cell.

* This creates a difference in the concentration of these ions between the root
and the soil.

* Water moves into the root from the soil to eliminate this difference thorugh
OSMOSiIs.

* So this creates a steady movement of water into the root xylem, creating a
column of water that is steadily pushed upward (root pressure)

* However this pressure is not enough to move water in the xylem upwards in
bigger trees.
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Transport of water: TP

The water which is lost through the stomata
(transpiration) is replaced by water from the xylem
vessels in the leaf.
Evaporation of water molecules from the cells of a leaf
creates a suction pressure which pulls water from
xylem cells of the roots.
This suction pressure is called transpiration pull (TP)
The loss of water in the form of vapour from the aerial
parts of the plant is known as transpiration.

e Absorption and upward movement of water and

minerals from roots to leaves.

* Temperature regulation of plants.
At night (stomata closed), root pressure is the major
driving force in the movement of water and minerals
upwards in xylem.
During Day (stomata open), transpiration pull is the
major driving force in the movement of water and
minerals upwards in xylem.

5. water moves along
xylem into leaf

e NN
. A —_
IS [ — i
' W 4
Y S

) . Nc
@1@@@1@@©@1@@
6. water evapourates

—
= =

YN XN ¥ N

NS

7. water vapour
escapes through
stomata (in other xylem of stem
words, the leaf
transpires)

into air spaces in
spongy mesophyll

root

1. water enters root
hairs by osmosis

2. water crosses root cortex
by osmosis and diffusion

4. water is drawn up
xylem in the stem
(transpiration stream

3. water enters
xylem in root




Transport of food and other substance

* Transport of soluble products of photosynthesis is called
translocation;

* It is done by the vascular tissue called phloem.

* Phloem also transports amino acids and hormones and other
substances.

* These substances are especially delivered to the storage organs of
roots, fruits, seeds and to the growing organs.

* Translocation of food and other substances takes place in the sieve
tubes with the help of adjacent companion cells but is upward and
downward directions.
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Transport of food and other substance

* Translocation in phloem is achieved by utilizing energy, unlike
transportation in the xylem (where no energy is required, only done by
physical forces).

* Materials like sucrose is transferred into phloem tissue/energy from ATP.

* This increases the osmotic pressure of the phloem tissue causing water to
move into it.

* This osmotic pressure moves the material in the phloem to tissues which
have less pressure.

* This allows the phloem to move the material according to plants need.

* For example, in spring, sugar stored in the roots or stem tissue would be
transported to the buds which need energy to grow.
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Excretion
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Excretion

* Several waste products are generated by organism during various life
processes like respiration, photosynthesis, digestion, etc.

* There are specialised organs in multicellular organism to get rid of
various metabolic wastes like CO,, O,, nitrogenous waste etc.

* Unicellular organisms do not have specialised organs and they
remove waste simply by diffusion.
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Excretion iIn Human Beings

* Human body produces wastes during various metabolic activities.
* There are specialised organs to remove various types of wastes.

* Major waste that is produced in human body is nitrogenous waste.
* Humans have a pair of kidney to get rid of harmful nitrogenous wastes.

© EKAdemy



CROSS SECTION OF SKIN
pores har st

1. $kin - sweat
( salt, urea, water)
L unas - Coz’ HZO
and heat

3. Liver - bilirubin,
ammoniaq, urea

4. Large Intestines:

ANTERIOR VIEW OF LIVER

Excretion of heavy metals
some salts and water




Excretory System

* Excretory system of human beings
includes:

A pair of kidneys

* A pair of ureters

e Aurinary bladder

e Aurethra

* Kidneys are located on either side of the
backbone.

* Urine produced in kidneys passes
through the ureters into the urinary
bladder.

* Urine gets stored into urinary bladder <
until it is released through urethra 7\

N

A’

© EKAdemy



Labelled diagram

Left renal
artery

Left renal vein

Aorta

Left ureter

Vena cava

Urimary bladder

."' - |
-— Urethra
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How urine is produced

* Urine is waste that is filtered out from blood.

e Nitrogenous waste such as and is removed from blood in kidney.
* Blood contains useful and harmful substances.

* Kidneys separates useful substances from toxic substances by producing urine.
e Each Kidney contains millions of filtration units called Nephrons.

* Nephron is structural and functional unit of kidney.

* Capillaries of the kidney filters blood and essential substances like glucose, amino acids, salts and required
amount of water is reabsorbed into the blood.

* Excess water and nitrogenous wastes are converted into urine.
e Urine thus produced is passed to the urinary bladder through ureters.

e Urinary bladder is under the control of CNS. The brain signals the urinary bladder to contract and thus we
pass out urine through the urethra (the urinary opening).
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Most filtration
occurs in the
glomerulus. Blood
pressure forces
water, salt, glucose,
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urea into Bowman’s =

capsule. Proteins
and blood cells are
too large to cross
the membrane; they
remain in the blood.
The fluid that enters
the renal tubules is
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As the filtrate flows
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’most of the water and
! nutrients are

v | reabsorbed into the

¢ blood. The
& concentrated fluid that
" remains is called urine.

Secretion

Substances such as
hydrogen ions are
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Generates the glomerular filtrate
composed by water, ions, and ;
small molecules - . .

: * Reabsorbs sodium and chloride

Reabsorbs sodium, chloride,
potassium, water, glucose, amino
acids, bicarbonate, calcium and

phosphate
Secretes ammonium and creatinine

* Reabsorbs sodium,
chloride and water
Secretes ammonium,
hydr n ion n

Reabsorbs water yd o'ge ons and

potassium

Reabsorbs sodium and chloride

ol ol

Reabsorbs ammonium, sodium,
chloride
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Hemodialysis

 Kidney filters poisonous nitrogenous waste from our body.

* Failure of kidney results in accumulation of these wastes in our body
which may lead to death.

* In case of kidney failure, artificial kidney can be used to filter the
blood.

e Artificial Kidney is a device to remove nitrogenous waste products
from the blood through dialysis.

* [t uses a semi-permeable membrane (aka selective permeable
membrane) and a dialysing fluid (have same osmotic pressure as
blood) to filter out urea and excess slats from the blood.
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Excretion in Plants

* Plants do not have any specialized organ for excretion of waste.

* O, (photosynthetic waste) and CO, (respiratory waste) may be excreted out through diffusion from
stomata.

* Excess water is removed by transpiration and guttation.
* Plants can afford to loose some parts (made up of dead cells) of their body like leaves when they die.

* Plants can store waste products into the leaves and barks that fall off latter, into their large cellular
vacuoles.

* Waste products are also stored as/resins and gums in old xylems as well as alkaloids like quinine
* Plants also secretes some waste into soil around them.

* Plants also store waste into fruits, like citric acid in lemon, maleic acid in apple, tartaric acid in tamarind,
etc are all plant waste.

* Many plant wastes are useful for us like gums, resins (used in oils), rubber latex, etc.
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