





























ANTIBIOTICS INHIBITING PROTEIN SYNTHESIS
..Are SELECTIVELY TOXIC TO BACTERIA:

Bacterial ribosimes have a 50S subunit and 30S subunit,
while mammal ribosomes have a 60S subunit and a 40S subunit
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TETRACYCLINES

Inhibit protein synthesis by competing with tRNA for the activation site (the 30S subunit) on the ribosome
- Absorbed well into macrophages therefore good for Rickettsia and Chlamydia and other intracellular pathogens
- I! Cause DISCOLOURATION OF NEW TEETH !! therefore not given to under 8 yr. olds
- BROAD SPECTRUM
- BACTERIOSTATIC AND BACTERICIDAL

AMINOGLYCOSIDES

- Interefere with protein synthesis by altering base-pairing properties of bacterial tRNA :

- THUS misreading of mRNA occurs: NON-FUNCTIONAL PROTEINS PRODUCED, which cause cell death
- ALL AMINOGLYCOSIDES are potentially TOXIC

- BACTERIOSTATIC AND BACTERICIDAL

CHLORAMPHENICOL
Inhibits transfer of the new amino acid to the growing peptide (franspeptidation) at the 50S subunit
- Penetrates everywhere including the brain, thus VERY GOOD FOR Haemophilus Influenzae MENINGITIS
- SERIOUS SIDE EFFECTS: bone marrow aplasia, RBC + WBC suppression, encephalopathy, optic neuritis.
- > WILL ALMOST CERTAINLY KILL NEONATES who cant metabolise it ( “grey baby syndrome”)
- BACTERIOSTATIC AND BACTERICIDAL

MACROLIDES

Inhibit translocation of the peptide chain from the active peptide-building (A) site to the waiting (P) site (50S)
- THUS: no new peptide is built because the old peptide is stuck at the A-site.
- Mainly Gram-POSITIVE bacteria, like the pennicillins.
-  POOR PENETRATION OF BLOOD-BRAIN BARRIER
- UNLIKE PENICILLINS the macrolides are effective vs. WEIRD PATHOGENS eg. Mycoplasma and Legionella
- BACTERIOSTATIC AND BACTERICIDAL




Physiology:
Functional Anatomy of the Ear
normal range of hearing is from 15Hz to 15,000Hz
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(above picture is resized laterally to compensate for stupid scanner dysfunction and book thickness)
In Summary...

e The outer and middle ears are air filled spaces

e theinner ear is fluid filled.

e The inner ear is the site of neural transduction of sound.

e The eustachian tube equalises pressure
The general function of the ear is to transduce acoustic (mechanical) energy into neural signals.

The eardrum (tympanic membrane) = the boundary between the outer and middle ear.



Frequency range of human hearing is matched to the frequency content of sounds of
biological interest to humans (eg communication sounds)

The human ear has the largest sensitivity around 1000-4000 Hz, the range for normal speech.
As the middle ear is a mechanical system it has a resonant frequency which is around 1000Hz. As a result it transmits the
middle range of frequencies to which humans are sensitive more effectively than low and high frequencies.

Compensation for fluid/air interface at the inner ear:
Fluid is much less compressible than air:
THUS most of the sound energy would be reflected at the air-water
The middle ear compensates for this impedance mismatch using three different mechanisms:
- Lever action of the middle ear bones,
- area differences between the tympanic membrane and the stapes foot plate
- buckling motion of the tympanic membrane.

The resonance of a mechanical system is determined by its mass and stiffness.

THUS: changes in mass or stiffness of middle ear will influence transmission into the inner ear.

- Increase in stiffness increases the resonance frequency and causes a decrease in the
transmission of low frequencies.

- Increase in the mass decreases the resonant frequency and the transmission of high
frequencies.

- A combination of the two causes an overall reduction in transmission.

If the Eustachian tube fails to open or becomes blocked then a negative pressure builds up in the middle
ear as the mucosa lining the cavity absorbs the trapped oxygen. The negative pressure results in a painful
inward distension of the tympanic membrane and an increase in stiffness of the middle ear mechanics.
Prolonged periods of negative pressure can also be accompanied by a build up of fluid in the middle
ear and can result in conductive hearing loss of up to 40-50dB.

Deafness
Hearing loss is measured in decibels hearing loss:
at frequencies from 125Hz , 250Hz, 500Hz, 1kHz, 2kHz, 4kHz, 8kHz
- A whisper reaches 30dBHL;
- normal conversational voice, 70dBHL,
- shouting, 90dBHL.
3 types:
- Conductive from loss of transmission to cochlea
- Eg. “glue ar” from otitis media, tympanic drum perforation, otosclerosis
- Sensory from loss of sensory structures eg. hair cells
- (eg. Presbyacusis, noise induced hearing loss, Meniere's disease).
- Neural from auditory nerve dysfunction

SPECTRUM OF SEVERITY:

Mild hearing loss 25-50 dBHL

- causes minimal problems in an adult but may lead to inattention and poor performance in school age children.
Moderate hearing loss 50-70 dBHL

- asocial inconvenience and requires treatment surgically or using a hearing aid

Severe hearing loss 70-90 dBHL

- prevents the acquisition of normal speech communication skills in children and urgently requires amplification
using a hearing aid.

Profound hearing loss (deafness) 90 dBHL or worse

- often prevents a child from acquiring speech even using the best hearing aids available.

- Early fitting of cochlear implant will improve prognosis




PRESBYACOUSIS: aka. old age hearing loss”
Is progressive high frequency sensory hearing loss.

!! Affects 33% by age 65 !!

easily managed with hearing aids

Noise induce hearing loss (NIHL)
is a non-progressive high frequency sensory loss often peaking at 4kHz.

CAUSED BY:
- Noise levels in excess of 90dBA over 8 hours,
- 93dBA over 4hours,
- 96dBA over 2 hours,
- and so on (every 3 dBA after 90 halves the duration of exposure)

IMMUNISATION:

- more than 80% of the world's children are immunised for diphtheria, tetanus, pertussis, measles, poliomyelitis
and tuberculosis. It is expected that poliomyelitis will be eliminated globally by the year 2005.

- Deaths from tetanus, diphtheria and polio are now extremely rare in Australia.

- Since the introduction of conjugated Haemophilus influenzae type b (Hib) vaccines in 1993, the number of
cases of Hib meningitis and epiglottitis has fallen by over 90%.

- However, measles, rubella and pertussis continue to occur

the IDEAL VACCINE:
stable,
safe,
administered orally in a single dose at birth,
100% effective,
reasonably priced
protective for a lifetime

ACTIVE IMMUNITY:
Induction of memory cells

PASSIVE IMMUNITY:
Introduction of specific immunoglobulins

Inactivated vaccines produce their protective effect by stimulating the production of antibodies
- In general, inactivated vaccines require a series of doses before inducing long-term immunity

live attenuated vaccines induce the production of both protective antibody and cell-mediated immunity
- induce long-term immunity in more than 90% of recipients after a single dose.

infants respond less well inmunologically to vaccines than older children and adults, and therefore
require earlier booster doses of vaccines

Vaccination strategies and schedules

BENEFITS DEPEND ON:

- the severity of the disease in the population

- the efficacy of the vaccine

- the vaccination rate required to contain, eliminate or eradicate the infection.

Cost benefits of vaccination: COST OF VACCINE vs. MONEY SAVED ON TREATING THE DISEASE
The cost benefits of the vaccines presently included in the routine infant schedule are very high
(about $14 saved for every $1 spent in the USA).

Safety, side effects and adverse events
No vaccine is 100% safe or 100% effective.
Adverse neurological sequelae are the reactions which are likely to be of most concern.

Disease surveillance
Most vaccine-preventable diseases are sufficiently serious to be mandatorily notifiable in Australia.



