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~| Phagocytes

Phagocytosis

Phagocytes engulf the pathogens and digest

them.

Antigens (surface protein)

\

Pathogens are identified by white blood cells by the
different proteins on their surfaces ANTIGENS.

Lymphocytes

Antibody
production

Specific antibodies destroy the pathogen. This
takes time so an infection can occur. If a person
is infected again by the same pathogen, the
lymphocytes make antibodies much faster.

Antitoxin
production

Antitoxin is a type of antibody produced to
counteract the toxins produced by bacteria.

system
P

Detection

Identification

Stunted growth

Spots on leaves

Area of decay

Detection and identification of
plant diseases (bio only)

Reference using
gardening manual

White blood cells are
part of the immune

i

Plants have several ways of

Nasal hairs, sticky mucus and

Nose cilia prevent pathogens
ay . entering through the nostrils.
Trachea and | Lined with mucus to trap dust
bronchus and pathogens. Cilia move
(respiratory | the mucus upwards to be
.l system) swallowed.

The human body has several non specific ways
of defending itself from pathogens getting in

Stomach acid

Stomach acid (pH1) kills most
ingested pathogens.

Hard to penetrate waterproof

or website, defending themselves from T~ skin barrier. Glands secrete oil
growths |aat1":r:t2;\;tf§:t§2r pathogens and animals which kill microbes
Malformed E’t _g ! €
stem/leaves n'l'uo:sn')lslinal ! : : : Pathogens may infect plants or animals and can be spread by direct contact, water or air |
Physica Mechanical .
Discolouration antibodies.
. . Method of
Thick waxy Thorns, curling u Pathogen Disease Symptoms . Control of spread
Presence of pests layers, cell walls , gup transmission
stop ;:athogen leaves to prevent o - -
P— ' . Fever, red skin Droplet infection from N :
Nitrate ions needed Magnesium ions needed ant being eaten Virus Measles p Vaccination as a child.
. C : to make chlorophyll — Yy rash. sneezes and coughs.
or protein synthesis .
P _"r not enough leads to Chemical Initially flu like
— lack of nitrate = . ) Sexual contact and i .
stunted growth. chlorosis — leaves turn ] ] , - v systems, serious | L~ Cr g Anti-retroviral drugs and
yellow. Antibacterial and toxins made by plant damage to . g Y use of condoms.
immune system. .
Bacteria may produce toxins that damage tissues and make us fell ill | ¥
1 = Tobacco Mosaic pattern Enters via wounds in Remove infected leaves and
Viruses Bacteria Protists Fungi =] Virus mosaic on Ieaveps epidermis caused by control pests that damage
(prokaryotes) | (eukaryotes) (eukaryotes) 23 virus ) pests. the leaves.
o m
e.g. cold, e.g. e.g. e Food prepared in Improve food hygiene,
influenza, tuberculosis dysent thiete” e @ Fever, cramp, iani iti ;
' 5 ysentery, e.g. athlete's ™ . . unhygienic conditions | wash hands, vaccinate
c - - = 2 Bacteria Salmonella | vomiting,
measles, (TB), sleeping foot, thrush, 53 diarrh or not cooked poultry, cook food
. - . iarrhoea.
HIV, rclzrbrrluo :’»_aimoneih‘r, :uknesl:., rose black spot a 31 properly. thoroughly.
maosaic virus Gonorrhoea malaria =t
23 Green discharge Direct sexual contact Use condoms. Treatment
No membrane e Bacteria | Gonorrhoea | from penis or or exchange of body A N
bound Membrane % 3 vagina. fluids. using antibiotics.
DNA or RNA organelles (no Membrane bound b E breedi .
w
currounded chloroplasts, bound organelles, cell m é S Malari R i By an animal vector Preven_tt reeulngof ot
currounded mitochondria organelles. wall made of rotists alaria ecurrent fever. (mosquitoes). mosgui Lu_as. se of nets to
c::a'tp or nucleus). Usually single | chitin. Single Viruses live and prevent bites.
Cellll ";a”' Single | celled. oe::eld or multi- reproduce inside A Rose black | Purple black Spores carried via Remove infected leaves.
cefied cefiutar cells causing & spot spots on leaves, wind or water. Spray with fungicide.
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Traditionally drugs were extracted from plants and Antibiotics and Antibiotics have greatly reduced deaths
: : Antibiotics an | ] X 2 S
microorganisms from infectious bacterial disease
inkillers —
o = iz painkillers o
o Digitalis Aspirin Penicillin o . o Antibiotics
2 Kill infective bacteria inside the canhotbe
£ A painkillerand | Discovered by T e . ... | body. Specific bacterial eto
.:.‘:: > Extracted from anti- Alexander sadieiiy | ©9: penicillin infections require specific treat viral o
z 8 foxglove plants inflammatory Fleming from oon antibiotics. athogens -
2 é and used as a that was first the Penicillium utate p g T
2 = heart drug found in willow mould and used =t I
b S bark as an antibiotic - i Painkillers e.g. aspirin, Drugs that are used to treat the || Itis difficult to |
€3 Sometimes Fh's makes and other | paracetamol, | symptoms of a disease. They develop drugs
&9 them resistant to medicines ibuprofen do not kill pathogens to kill viruses >
LE - antibiotic drugs. without =
& .§_ e : i 1 harming body c
i : Vaccination \ tissues >
SE Discovery — —— = because E
2 c
c = z nd dr Used to immunise a large proportion of i i
% Drugs have to be tested and trialled before and drug . ge prop Wruses (v E
o ; . _ . | the population to prevent the spread of a and
s to check they are safe and effective development —
pathogen reproduce
inside cells ©
® Efficacy Make sure the drug works %
© 2' e
w ¥ o i o
B> 2 Toxicity Ch‘eck that the drug s not 1 infection | White blood cells detect pathogens in the e6 £ § c
5 E E poisonous £ Small amount by vaccine. Antibodies are released into the = g g oo o+
-~ B =7 —
g b g The most suitable amount to % of dead or pathogen | blood. "_E‘ g a Ep G
Dose take £ | inactive form SEg 82 O
("] -l
I = 2 of the Re-infection | White blood cells detect pathogens. = ;‘ S&5¢ T
Preclinical trials - using cells, tissues and live animals - must _Double b"“fi t”_ah > pathogen by the same | Antibodies are made much faster and in g s Ea s
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I not know who receives <32 8 g‘o
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volunteers | A Sna Afarger blind trial will " i i
number number of o k= 1. A mouse is injected with Diagnosis fetacong Detecling Treatment o
try small i : occur. The L0 I . pathogens molecules
of patients; : = pathogen - —
dose of patients different patients are - > o
ivided i e = :
the drug ' try the Bnsiaie divided into ® 5 8 (dentical 2 Lymp!wocytes produce Bound to ©
to check it < groups. Some — 5 ; antibodies di i
h drugata | trialled to : N T a 3 copies of radioactive Q
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L ard ain low dose | find the ¥ha driiand O O € | onetypes | 3. Lymphocytes are removed from e.g. Fluorescent dye su .stance,
2 Y | toseeif optimum g 2 © © of the mouse and fused with rapidly pregnancy | Can detectvery b hed | toXic drug or
side e some a O o= = X A ¥ " - can be attache farnical
it works dose Y e | ontibody | dividing mouse tumour cells test small quantities : chemica
effects placebo. L — o e f chemicals i so it can be m
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specific chemicals or cells in the body which are then collected




g Exrouth Community College

Academy Trust

< The result of changes in DNA that lead

to uncontrolled growth and division
_l-'-.-'-.-._'-'_'-

Contained in one area of the

Benign
eng , body (usually by a
tumaour
membrane) — not cancer.
Malignant Invade tissues and spread to

different parts of the body to
form secondary tumours.
—l—'_'_'_._'_._'_'_._ _‘——_—‘_

tumaour

SOMme Cancers Carcinogens and ionising radiation
have genetic increase the risk of cancer by
risk factors. changing/ damaging DNA
Risk factors for These risks
heart/lung disease factors can
and certain types of also affect
the brain,

cancer include —

o liver and
drinking alcohol, the health
diet, obesity and of unborn

smoking babies
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transferred by

The formation of lipid molecules from a molecule

e et
To enable mu n in
An organism For movement —E—— o_e al e nuscles tocontract
will recelva afl trvooth mucle cots animals.
A the energy it
During lon
p ogd 2 ofg needs for living . )
pe processes as a For keeping \ To keep a steady body temperature in
vigorous It of th warm a cold environment.
activity result of the -
Iuses transterred
become :
fatusa from For chemical To build larger molecules from smaller | .
andgstop respiration reactions one.
contracting =
efficiently . E =
Response to exercise 22w
e 3%
2o
During Gty
exercise Heart rate Top pump oxygenated blood faster to 5 E s
the human increases the muscle tissues and cells. -2 § =,
body reacts _§ .E :
to Breathing rate ®E ‘o0
increased and breath This increases the amount of oxygen Respiration is an exothermic E £
. w
demand 4vrrlume entering the blood stream. reaction. It occurs continuously, @ 5 é
for energy increase to supply cells with ATP = £ g
2 wm
S o
Metabolism is the sum of all the | Az =
3 _ = Metabolism = S
reactions in a cell or the body Blue = Reca P
Conversion of glucose to starch, glycogen and
The energy cellulose.

Anaerobic respiration in plant and yeast cells

The end products are ethanol and carbon
dioxide, Anaerobic respiration in yeast cells is
called fermentation

glucose —> ethanol + carbon dioxide

~ O

cytoplasm

mitochondria

Resplratlon L67 71

Electron micrograph
of a mitochondrion

Anaerobic respiration

Aerobic respiration

Respiration when
oxygen is in short
supply. Occurs during
intensive exercise

Respiration with
oxygen. Occurs inside
the mitochondria
continuously

During hard exercise,
musdle cells are
respiring so fast that
blood cannot transport
enough oxygen to meet
their needs.

Glucose is partially
oxidised to produce
lactic acid which builds
up in muscle tissue
causing them to
become painful and
fatigued.

Glucose is oxidised by
oxygen to transfer the
energy the organism
needs to perform it’s
functions.

glucose —> lactic acid

% rez:{;iﬁz;l;;gl!s of glycerol and three molecules of fatty acid.
2 | organism for the | The use of glucose and nitrate ions to form amino
@ | continual enzyme | acids which in turn are used to synthesise proteins.
= controlled s
Respiration
processes of
metabolism. Breakdown of excess proteins to form urea for
excretion.
Nutrient Enzyme Product(s)
Carbohydrate Carbohydrases Simple sugars
Protein Proteases Amino acids
Fats Lipases Fatty acid & glycerol

[

This process is economically
important in the manufacture
of alcoholic drinks and bread.

i

Anaerobic respiration
releases a much smaller
amount of energy per
glucose molecule than
aerobic respiration.

N

602 + CGleoe —_— 6C02 + GHzo
glucose + oxygen —=> carbon dioxide + water

The incomplete
oxidation of glucose
causes 3 build up of

lactic acid and creates
an oxygen debt.

Aerobic respiration
releases a large
amount of energy
from each glucose
molecule
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