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Diseases can be pathogenic or non-pathogenic

(infectious) (non-infectious)

See if you can categorise these diseases:

pathogenic or non-pathogenic

Pathogenic or Non-Pathogenic?

Grade 10 Pathogens & Disease
Stephen Taylor

Bandung International School

Image: "virus'
www. flickr.com/photos/14784969€@N08 /2192450204

http://www.slideshare.net/gurustip/pathogenic-or-nonpathogenic
a3


http://www.slideshare.net/gurustip/pathogenic-or-nonpathogenic
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Bacteria, e.g. E. Coli

0htlp://www.thebacteriabusters.com/l:‘._coli_(.)lS7H7.jpg

'?.‘.';1

Viruses, e.g. Influenza, HIV
http://www.estrellamountain.edu/faculty
O/farabee/biobk/BioBookDiversity_l.html

0http://en.wikipedia.org/wiki/Malaria

7 s /

Fungi, e.g. Epidermophyton
(Athlete's foot)

Protozoa, e.g. malaria parasite



A bacterium walked into a restaurant.

"I'd like a pizza please," he said.




BACTERIA
‘THEY DON'T HAVE A REAL NUCLEUS

*THEY REPRODUCE BY SPLITTING IN
HALF

“THEY CAN CAUSE:

FOOD POISONING,
SALMONELLA,

EAR AND EYE INFECTIONS,
CHOLERA and STINKY ARMPITS!




VIRUSES

‘THEY HAVE DNA BUT NO NUCLEUS

*THEY NEED TO ATTACH TO
ANOTHER CELL TO REPRODUCE

*THEY CANNOT BE KILLED BY
ANTIBIOTICS

‘THEY CAUSE
THE COLD, FLU, MRSA,
HIV AND AIDS, and many more..
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FUNGI
| “THEY DO HAVE A PROPER NUCLEUS

' .THEY REPRODUCE BY PRODUCING
SPORES

| *‘MUSHROOMS ARE A KIND OF FUNGI

| ‘FUNGI CAUSE

' ATHLETE'S FOOT, MOULD,
ALLERGIC REACTIONS AND
RESPIRATORY PROBLEMS

>

| | ic«nayofu. McGin
- LN t©: Doctorfungus Corporat




| Protozoans are the 'first animals'.
They are heterotrophic and can be symbiotic or parasitic.
Malaria is the best-known protozoan disease. |
This man has a disease called leishmania.

_ http://abyssaldcpths.wordpress.com/2008/04/28/warning-disturbing-visualilmagcs/




Paramecium: an example of a (non-pathogenic) protozoan
Take a small sample of water from the school pond.

Add a few drops to a concave slide and see if you can observe the
movement of paramecium in the water.

Record your observations.

What pattern of
movement did you
observe?

Did you see any 'eating'?
If so, describe what
happened.

http://www.youtube.com/watch?v=fmwN_mD7TvY
a



http://www.youtube.com/watch?v=fmwN_mD7TvY

Methods of transmiSsion of pathogens:
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Animal '\/ettor's\e.g. rabies (virus), malaria (protozoa)

Herpes (virus), Varicella (virus)

Bodlly Fluids e.g. Strep throat, HIV

‘. 1 ' Blood contact e.g. Hepatitis B virus

Ingested/swallowed e.g Salmonella bacteria

http://www.mrsjonesroom.com/pix/sneeze.jpg



Physical barriers against pathogens:
Skin

continuous

- hard to find an opening

Mucous Membranes —

sticky mucus

- traps invaders

many layers/tough
pH

- not favourable to pathogens

dry
pH

- not favourable to pathogens

lysozyme

- enzymes break down pathogens

lysozyme

- enzymes break down pathogens

natural organisms

- competitive exclusion by non-harmful microbes

natural organisms

- competitive exclusion by non-harmful microbes



Viruses vs Bacteria
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viruses

O
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small (100nm =1/10um)

no - has a protein coat

No - has RNA
No - RNA is free

Has spikes for invasion

http://biology.about.com/od/virology/a/aal1108a.htm
Q

—— bacteria
SIZE larger (1um)
CELL WALL yes
DNA? Yes, in loops
NUCLEUS No - has a nucleiod
CELL SURFACE  Has flagella for movement

and pili for recognition



All this fits inside a...

plant cell (100um)

10um

animal cell (15um)

nucleus (6um) membrane thickness (10nm)

) mitochondria (3um) O
ribosome (20nm) bacterium (1um) f ’http://www.ccllsaIive.com/howhig.htm

® virus (100nm)

ReVieW!  molecules (1nm)

nms= 10" m
bacterium annm.i p::': A=1010m

1Ll lllllll 1l llllld 11 lllll[l 11 lllll|| 11 lllll|| 11 lllllJ Ll |||||J

1 nm 1I0nm 100nm  1pum 10pym 100 pm 1 mm 1 am
electron microscope (SEM or TEM) |

http://clickdbiology.info/c4b/2/cell2.1.htm l compound light microscope 1
(J [ naked eye/ magnifying gtaul

Cell Theory



http://www.cellsalive.com/howbig.htm

How do antibiotics work?
They block specific metabolic pathways:

™

DNA replication cell wall and membrane

template DNA

ATCAGGTCGC
UAGU

G
RNAforming C = ;
nucleotides L C

A
- G e
Transcnp00+ aln RNA translation

great tutorial: http://www.hhmi.org/biointeractive/Antibiotics_Attack/frameset.html
(&)

Antibiotics can be bacteriocides or bacteriostatic:

infection infection
bacteriocide bacteriostatic
0 ©
| - ": .......................
bt macrophages clean hd lymphocytes kill ™,
g up Infection Q pathogens ‘ macrophages clean
0 Re) *, up infection
time time

after http://click4biology.info/c4b/6/humé6.3.htm#one
a


http://www.hhmi.org/biointeractive/Antibiotics_Attack/frameset.html

Why don't antibiotics work against viruses?

viruses have different
metabolic pathways to
bacteria - so the antibiotic
drugs have nothing to target

viruses use
host cell metabolism

- — — —/ viruses have different

viruses are protected structures, e.g. protein
by the host cell structure coat instead of cell wall

Indiscriminate use of antibiotics can lead to antibiotic resistance

- antibiotics become ineffective against bacteria

- example of evolution by natural selection

- over many generations, multiple-resistant
strains of bacteria can develop

Antibiotics have
no effecton
viruses,

Look it up: MRSA (the hospital superbug)

Antibiotic resistance:

http://www.sumanasinc.com/scienceinfocus

/sif_antibiotics.html
Extend Page ‘,



http://www.sumanasinc.com/scienceinfocus

Antibiotic Resistance: evolution in action
) st V. SR Staphyloccoccus aureus - bacteria
L™ - m\\\ St s
. {@ g y. Variation: Methyc!llfn-reSIstan.t(MBSA)
e Methycillin-susceptible (MSSA)
Environmental change: application of methycillin
Tlp://wnwwmamc:;xkmclnfocnsfslfgnllblolkxhlmI ReSUIt: MSSA is ki"ed

MRSA survives
MRSA reproduces

Bacteria C Resistant gene proliferates

reproduction / l —
Variation Q g G ()hnp://u\\ w.nicolewolfart.com/portfolio/Animation/ MRSA.htm|

5 o
reproduction MRSA population increases

Antibiotics

MRSA is dominant strain

‘C}Q Q'C} g Do Methycillin is no longer

Genes for resistance passed on EffECtive aga i nSt i nfe CtiO n

OO QQ: Resistant population grows Go back and revise Evolution!


http://www.sumanasinc.com/scienceinfocus/sif_antibiotics.html
http://www.nicolewolfart.com/portfolio/Animation/MRSA.html

How are antiviral drugs effective against viruses?

- Interferons stimulate the immune system T ofinterieron inpreventing viralreplication.
to prevent replication of the invading virus. Vius @

©

http://www.nic.edu/depts/acee/seminars/flashintro/virus.swf
0

&
- some antivirals target specific proteins .ﬂ cels

- many others target a specific stage of
the viral life cycle

(attachment, release of genes, replication,
manufacture, release of new viruses)

@restart

When you have a viral infection, you are prescribed a specific
antiviral drug for that pathogen - don't use anything else!


http://www.uic.edu/depts/accc/seminars/flashintro/virus.swf

Leukocytes
(white blood cells)

|
Phagocytes Oesinophil

— Neutrophil parasites

bacteria/fungi

|
Basophil

allergies

help

» 'vacuum cleaners'

Introducing .........
the bloody,characters of
‘ specific immunity

Cytotoxic T Lymphocyte

e -
)] & N\
o o \
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Helper T Lympocyte B Lymphocyte

Viral Infected Cell Macrophage
Move your mouse over the images for labels!!]
, » T <
Next Page —> | Y7 e .,
. N »
Introduction Antigen Presentation/Recognition  Cell-mediated Antibody -mediated amimated by
and Helper T Activation Immunity Imenunity B Oheacte

http://www.physiol.net/study/theory/2/Immune%20system/Specific%20immunity.swf

()

|

Lymphocytes

-B-cells
- [-cells

—Killer cells


http://www.physiol.net/study/theory/2/Immune system/Specific immunity.swf

If a pathogen enters the body, the first line of defense are:

Phagocytic leukocytes

Neutrophil on the warpath:

‘eating' cells white  blood cells

Phagocymush - How your body eats microbes
and cellular debris

Blood=traam

Tissue
Inflammation

b

http://youtube.com/watch?v=MgVPLNu_S-w

This white blood
cell is engulfing a
bacterium which
ends up in its
cytoplasm.

Bacteria

P Macrophages and neutrophils are attracted out
of the bloodstream to a site of inflammation in
the body by chemicals released when micro-
organisms, such as bacteria, damage the

body's tissues.
PLAY
acatn » | NEXT » »

ﬂhttp:#nww.mydr.cnm.aw’henlth-imngeﬂnnimatiun-phagucytusis http://www.kscience.co.uk/animations/phagocyte.htm
[T



http://www.mydr.com.au/health-images/animation-phagocytosis
http://youtube.com/watch?v=MgVPLNu_S-w
http://www.kscience.co.uk/animations/phagocyte.htm

Phagocyt05|s i« Phagocytosis

Macrophages engulf foreign bodies:

- detect and move towards particle by chemotaxis

- flow over particle

- engulf

- lysosomes release lysozymes, killing and digesting microbes.

Phagocytosis by a Macrophage Phagocytosis, or "cell
eating", is carried out by
white blood cells such as o oo Ve e S
macrophages (shown here) In phagocytosia. phagocytes are attracted (o O ares of kvavon by chemical
and neutrophils. :‘:“:“r""‘ ;;‘ 'A'T‘ L':”;‘ 43y ieret .

Phagocytosis begins by non-
specific binding of
particulate matter to the
cell surface. The
macrophage cell surface
invaginates, forming a
phagosome, which is then
attacked by lysosomal
enzymes and by toxic
oxygen compounds.

0 how big is a
bacterium?

o how big is a Use the buttons and pop-up
macrophage? text fields to learn more.
start phagocytic
o uptake back )
http://www.microbelibrary.org/images/tterry/anim/phagots3.html ey [P

(&)

Lysosomes are membrane-bound fes that hydrolyve enzy The
ydrolytic enzymes degrade protems, sucieic acids, kpuds, and carbolydrates and
are formed in the endoplasmic retculum

1



http://www.microbelibrary.org/images/tterry/anim/phago053.html
http://216c.sl.pt/
http://216d.sl.pt/

Antigens Antigen: a substance or molecule, often found on a cell

w e 'wv or virus surface, that causes antibody formation
D (characteristic to the surface of a cell/ cell type)
Antigen
COX Jigmiaer-binding st 4 Antibody: a globular protein that recognises a specific

) 4

antigen and binds to it as part of an immune response.

Antibody-antigen relationships in ABO blood types:

ABO Bilood Types

© ®

Antigens A and B Neither antigen
AnorB

o )
Antibody
‘,http:waw.antibodyz.comf A""'é OO || R0 SoRaRES | | SR RORANC | R M) ee
LY AN I . \
Plasma \( !'/ &(}* \ { 1
O . : . \ [ . < 4
Antibodies are specific to certain antigens. ,. /
Type A Type B Type AB Type O
Enythrocytes with | Enythrocytes with | Enythrocytes with | Erythrocytes with

An immune response is triggered by NON-SEIf | socdipe | s an posma | sons and pasma | oo & asiscs. | ypo & oace
with ant-B antibodies | with anti-A antbodses | antigens, and plasma | antgens, but plasma

cells, which is why matches are crucial in ROr S s | D SO
transplants and blood transfusions - and why http://waynesword.palomar.edu/aniblood.htm

stem cell technologies are so promising. o



http://waynesword.palomar.edu/aniblood.htm

Production of antibodies: Many different lymphocytes exist.
Antigen X Each type recognises one specific antigen.

When the immune system is challenged
by the invasion of a pathogen, the

'@‘ corresponding lymphocyte responds.

It makes many clones of itself, each

&
Q
_e_ of which produce antibodies to the pathogen.
¢

This process is called clonal selection, as
the right lymphocyte is selected and then cloned.

Clonal selection ,
Some cloned cells remain as memory cells, ready
\ for a second invasion by the pathogen. This is immunity.

S R e
Anti-X antibody

6http //'www.nature.com/nature/journal/v421/n6921/images/nature01409-f1.2.jpg

ACTIVATION OF B-CELL 2

hitp://student.cchemd.edu/courses/biol 41/4ecguide

/unitShumoral/clonal/clonalan.html

o



http://student.ccbcmd.edu/courses/bio141/lecguide

Clonal Selection theory: ready to fight back (and win a Nobel)

Burnet & Medawar's Theory of Clonal Selection:

Burnet (top) and Medawar worked
together and won the 1960 Nobel
Prize for Medicine.

wehi.edu.au

Read Burnet's Nobel speech here:
http://nobelprize.org/nobel_prizes/medic

ine/laureates/1960/burnet-lecture.pdf

CLONAL SELECTION THEORY OF ANTBOOY
FORMATION

http://www.youtube.com/watch?v=H USDvSknlgl | K?;' °~?«"
&)

ANTIGEN
SELECTS CELLC l
DIVISION AND | \
ACCELERATED &

ANTIBODY
SYNTHESIS 4

Differant lymphocytes bump into the bacteria in the blood.

( 1h ttp:/Avww.kscience.co.uk/animations/lymphocyte.htm | “http://nsw.royalsoc.org.au/journal_archive/nossal_2.html
(&

Extend Page


http://www.youtube.com/watch?v=HUSDvSknIgI
http://www.kscience.co.uk/animations/lymphocyte.htm
http://nobelprize.org/nobel_prizes/medicine/laureates/1960/burnet-lecture.pdf

Case Study

Abracadabra: This case study has three stages
Magic Johnson and Start the case study here:

http://www.sciencecases.org/aids/aids1.asp
Anti-HIV Treatments

“It's not gomg 10 happe: nlr: And I'm here saymg that #f can happen 10 agbody, even me, Mage Jobnson * These words were spoken by basketball hal-of -famer Exrvm "Wage* Jobmson o 2 pres.
conference on November 7, 1991, 10 the shock of an extre nation.  Johnson represents one of the S5t sports celebrmes to pubicly asmounce b HIV .seropontive status A.‘[me‘lm;\r‘-{t‘b --K’.'
pontve ﬂi‘ndv!daln e happened?

In 1992, Mage played o the NEA AL-Str Garne and on the gold-medal-warang U S Olympoc basketball tean  He served 25 b % of the Lakers m 1954 und retamed s 2 player o e teamm
1996, but decided it was tene to retwe and channel hur energes 220 other arenas ccende of backetball Curressly, Jobnson » CEO bosmess, Magc Jobmson Exterprsses (MUE) He also bas
establkshed the Magc Johnson Foundaon, which helps smer-cay communmes deal with usues saroundag HIV/AIDS and rases funds for research and peeventon offorts  Fis txne o aloo specs wulk bes wilie
und Boee chidren
Jokmzon exercues regdasly and eats a healthy diet. He currently does not expenence sy of fhe symptoens assocuted wath HIV péecncn o AIDS
Questions

1 What s the difference between HIV and AIDS?

2 Lant and explan the magor rowses of HIV wasstasson

3 What does seropostve mean and how s & person tested for EIV?

QR e Once you've finished the Case Study,
5 What benefits are assocsated weh Magic Johnpon's senouncement concernang hus FIV-postive macas? What tivks or drawbacks can you thek of assotited wd b moouncement? Watch this inte rview With Magic Johnson:

07

masic oeon Find out more about Magic's programmes:
rouncation  http://www.magicjohnson.com/index.php?/foundation/
&)

T e
http://www.youtube.com/watch?v=0iTTLeky2Gs
(]



http://www.sciencecases.org/aids/aids1.asp
http://www.youtube.com/watch?v=oiTTLeky2Gs
http://www.magicjohnson.com/index.php?/foundation/

The HIV virus attacks the immune system eseme. . T wvawrowy
HIV is a retrovirus: it inserts MV s & mubt-ayered

its own RNA into the host cell, which then kore of enzymes and RNA. The
incorporates the RNA in its DNA.

outermost projections are the
plycoproteins go- 120 and go-41.
These glycoproteins combine to
form a substance that adheres to
the CD4 receptors found on CD4*
[T lymphocytes, macrophages,
microglial, dendritic and
Langerhans cells.

A MEMEBRANE derived from a
prior host cell is the next layer.
As HIV replicates, viral
Protense Sonstituents attach to the inside
of the host membrane. When the

HIV attacks T-helper cells (CD4" macrophages),
binding to the CD4" protein on their surface.

Integrase !
©RnCous.com [Pquisite constituents are -

g?ﬂw How the HIV Infection CVC'e Works { | HIV Anatomy . Attachment ! Fusion & Uncoating *“\

™~
( Reverse Transcription Nuclear Entry & Integration y
——— - >
\\
< RNA Transcription Protein Synthesis Maturation

http://www.rnceus.com/arvd/hiv7.swf
0

Once inside the cell, the HIV RNA is inserted
into the macrophage genome.

Transcription now includes the HIV's code,
resulting an output of more viral RNA - and
subsequent transcription to HIV particles.

>
Play | Pause ®

the human bloodsirem the s crcuees tvougho. il A\ 3 result, the immune system is weakened
el 2 N0 fewer antibodies can be produced.
http://216i.sl.pt

a



http://www.rnceus.com/arvd/hiv7.swf
http://216i.sl.pt/

Eventually, production of HIV particles damages the T-cells, reducing in a drop in numbers.

Acute HIV syndrome

Primary Wide dissemination of virus Death 7
1200 Infection Seeding of lymphoid organs 0
woo |\ \

1
1000 Opportunistic 10°
. Diseases

900 ' Clinical Latency '
800 \

Constitutional 105

Symptoms
600 ﬂ

<
(=1
o

ewse[d [w 12d sardo) VNI AIH

CD4* T Lymphocyte Count (cells/mm?)

104
400
300
3
200 — 3 10
AIDS critical level (CD4 200 cells mm™)
100
0 JiL a
o 3 6 9 12 " 1 2 3 4 5 6 7 8 9 100 1 10
Weeks Years

http://en.wikipedia.org/wiki/HIV
o

Once CD4" cells drop below a critical level, the immune system is ineffective and the
patient has AIDS: Acquired Immune Deficiency Syndromeohltp:waw.aids.orgffaclshcetsf]24-T-CeII-Tests.I|tml

Patients with AIDS are very susceptible to opportunistic infections, which may prove lethal.



Life Cycle of HIV:

o 2

Virus particle infects T-cell Protein coat breaks down, RNA is converted to cDNA
exposing viral RNA

New HIV virus particles T-cell starts producing cDNA is inserted into the
are released from the T-cell. " )y yirys parts nucleus of the T-cell

Images taken from: http://www.sumanasinc.com/webcontent/animations/content/hiv.html
a



http://www.sumanasinc.com/webcontent/animations/content/hiv.html

What are the risk factors in HIV transmission?

No Risk Lowest Risk .iighest Risk

sexual
intercourse

mosquitoes
ingestion
saliva/
kissing
breastfeeding

toilet seats
childbirth

oral sex

skin contact

blood-blood
contact



What are the risk factors in HIV transmission?

No Risk Lowest Risk ighest Risk

ingestion oral sex

_ ' sexual
skin contact saliva/ :
intercourse

toilet seats kissing childbirth blood-blood

breastfeeding contact
mosquitoes

AIDS & HIV information from AVERT .org

Find out more and stay safe:
www.avert.org

i )
HIV transmission

Basic facts about AIDS and HIV

HIV testing
HIV testing

HIV transmission: how you can & can't be
infected

HIV testing Frequently Asked Questions
(FAQ)

Hlvr smission Freguently Asked
tlons FAQ)

Symgtors.uhHIV: nfecbon Learning you are HIV positive

Do you have a fear of AIDS? = o
Learning you are HIV positiva

HIV testing in pregnancy

Criminal, deliberate and acadental HIV =
transmission HIV and pragnancy

Am 1 going to die ?



http://www.avert.org/

What are the impacts of HIV/AIDS?

UNMCR  UNODC

: UNCEF WO

) wrp UNISCO
UND® wHO
UNFPA WORLD BANK

JOINT UN'TED NATIONS PROGRAMME ON HV/AIDS
http://www.unaids.org/en/default.asp
Q

Social Impacts:

- discrimination and stigma from those around Read this! |
¥ Action in Arico |
- abuse and harrassment B 105 & Action i A

- may not be able to find work AIDS takes an economic and social toll

Impact on heusehokds ad economec growth most severs in Southern Alsce

- may not be healthy enough to work s R ——

rrr——y B e e R e e T A

b - A arhns b) h p | - " e » - o

- expense of medications bankrupts families S e aiealy Aoty S At
T e Tt gy

- risk of spreading in a family or community i L e e e

AR s e ———————— L b L -
- nhtng Al swmenens wed st g pae 210 e S A TRORE DD PP B o YA e e
Tihing & semmn sosnsns appeenl oy b & e e e o whes b
Mo, vt e gl ot AR b of g AR s et et gt S PR S of e
by & s g o vl Vo N Com B bt o e L gy S Banbd oy
e I B e e
o ey B g il il whe  Taaheben med Rl A T et b sl fesnle
ot Wede m pen moomaee e Thie sl syenons spees prguiston gt Aalen sl gt s gt s Aesatnd
v apman e aly G R e, w6l o HIY Sty s At o B s b e o e bt
L B e S e TS P .

M b Geee of S Bmsse
hemmer o Pluy Asloe ol hen
Bovws b e praiewns e
P e Tk
B by e AN s e o s
L L R P
il g Ve e — ——
e A Rl
L e L e )

Economic Impacts:
- working-age population is reduced

- GDP suffers as a result

- more children have to work, so less are in school LTI
- education of the nation suffers ' ESRee ] e T e

wopen b o Bt bl ggmes e bara we by wosked T Bomsnnn # e b 0 Thecis see o bl B gabes A
sty abann of S sy i mare S Basat e BT ol o MR B TN e, TROUER, e el o

- heavy economic burden of medications and care e e AN T T T

. gt prvisnm B e g, o St 0 e e of e syt - e
Forvnnd Usnvmmy svommnt My Sade S gntt snbon of s on e sl mnle. Wine pogle o et i ooy

- international stigma and impacts on trade/ industry e e e B e D e s

g sty part s b b B fonsmntonly ok w0 gk B s Ben g shen B gl settel T Camtiamag gty e e

ot Ao loens -

bl e Sy by 1 e -
i R e

http://www.un.org/ecosocdev/geninfo

/afrec/vollSnol/151aids9.htm
(&)



http://www.un.org/ecosocdev/geninfo
http://www.unaids.org/en/default.asp

How has social perception of HIV changed over time?
The Current State of the Global HIV Epidemic

http://www.youtube.com/watch?v=U219eUIZ7Qo

2007

http://www.gapminder.org/

Q

http://www.youtube.com/watch?v=Hmm59BIr4zE
(S



http://www.youtube.com/watch?v=U219eUIZ7Qo
http://www.youtube.com/watch?v=Hmm59BIr4zE
http://www.gapminder.org/
http://www.gapminder.org/videos/ted-talk-2009-hans-rosling-hiv-facts/

House of Numbers: Bad Science in the popular medla TOK

.VISIt AIDSTruth org for a comprehenswe rebuttal of
the pseudoscientific claims made in the

documentary, House of Numbers:
http://www.aidstruth.org/features/2009/real-answers-fake-

Jq uestions-%E2%80%9Chouse-numbers%E2%80%9D
L

not 2 dlscasc’

AaT -cell count below 2007
a political definition?
3 categorization?

What happens when mainstream media get

convinced or influenced by poor science?

jIl ttp://'www.badscience.net/2009/10/aids-denialism-at-the-spectator/
|

http://wvnv.youtube.com/watcﬁ?v=X_N4zgj FOKO0

o
THE DOCTOR WILL : : ol
SUE YOU NOW Read tt;ns fexcellept article on da'ngerous AID§ denialism and
v Ben Goldacre campaigning against AZT drugs in South Africa:
frokoorvrn o ro o oy http://www.badscience.net/2009/04/matthias-rath-steal-this-chapter/

(&)

What did Matthias Rath stand to gain by his actions?

Why can government policy makers be so selective in the
medical and scientific advice they choose to act upon?



http://www.youtube.com/watch?v=X_N4zgjF0K0
http://www.aidstruth.org/features/2009/real-answers-fake-questions-%E2%80%9Chouse-numbers%E2%80%9D
http://www.badscience.net/2009/10/aids-denialism-at-the-spectator/
http://www.badscience.net/2009/04/matthias-rath-steal-this-chapter/

A virus walked into a bar and asked for a pint of beer.




A virus walked into a bar and asked for a pint of beer.

"I'm sorry, we don't serve viruses here," the barman said




A virus walked into a bar and asked for a pint of beer.

"I'm sorry, we don't serve viruses here," the barman said

So the virus crossed over
the bar and replaced him.




As the two friends wandered thmu.gh
the snow on their way home, Piglet

grinned to himself, thinking how lucky
he was to have a best faend like Pooh.

Pooh thought to himself:
“If the pig sneezes,
he’s saasses dead.
» = >
®

for more IB Biology resources:

http://sciencevideos.wordpress.com



http://sciencevideos.wordpress.com/

