
Name:			Bell Ringer			Date:
1. Label the diagram. 
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2. Explain how a blood test would tell you if are immune to a particular pathogen.



3. Is diagram A or B showing herd immunity? What is herd immunity? 
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Figure 1. Diagram illustrating transmission of an infection with a basic
reproduction number Ay = 4 (see Table 1). A Transmission over 3
generations after introduction into a totally susceptible population (1 case
would lead to 4 cases and then to 16 cases). B, Expected transmissions if
(R — 1)/Ry = 1 — 1/Ry = 34 of the population is immune. Under this
circumstance, all but 1 of the contacts for each case s immune, and so
each case leads to only 1 successful transmission of the infection. This
implies constant incidence over time. If a greater proportion are immune,
then incidence will decline. On this basis, (R, — 1)/R, is known as the
“herd immunity threshold.”

only against disease but also against nasal carriage, and hence

B Bio12

B Bio 11 Portfolios [l AP Bio

biologic feasibility of such vaccines, and models have shown
their potential contribution to reducing overall transmission in
malaria-endemic communities. They would thus provide the
first example of a vaccine that in theory would provide no direct
benefit to the recipient.

Finally we may refer to eradication programs based on
vaccines—globally successful in the case of smallpox and rin-
derpest, and at least regionally successful to date in the case of
wild polio virus. The Americas have been free of wild polio virus
circulation for almost 20 years, though the thresholds for herd
immunity have proved more elusive in parts of Asia and Africa.
Each of these programs has used a combination of routine
vaccination, itself successful in some populations, supplemented
by campaigns in high-risk regions and populations in order to
stop the final chains of transmission.

Such examples illustrate how the direct effect of immunity (ie,
successful vaccination) in reducing infection or infectiousness in
certain individuals can decrease the risk of infection among those
who remain susceptible in the population. Importantly, it is
a vaccine’s effect on transmission that is responsible for the in-
direct effect. If the only effect of a vaccine were to prevent disease
but not to alter either the risk of infection or infectiousness, then
there would be no indirect effect, and no herd immunity. It was
once wrongly argued, for example, that inactivated polio vaccines
protected only against paralysis and not against infection. We now
know that this is wrong, and that inactivated polio vaccines can
decrease both infection risk and infectiousness, as demonstrated in
several countries that interrupted wild poliovirus transmission
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