Types of Vaccines

Historical Note

Two s

Louis Pasteur (image at R) and Robert Koch, should have been able
to see their work as complementary, but they wound up rivals.
Pasteur, (born December 27, 1822, Dole, France - died September
28, 1895, Saint-Cloud), French chemist and microbiologist who was
one of the most important founders of medical microbiology.

Koch, (born Dec. 11, 1843 - died May 27, 1910, Baden-Baden,
Ger.), German physician and one of the founders of bacteriology. He
discovered the disease cycle (1876) and the bacteria
responsible for 2 ‘ )8

Both helped establish the germ theory of disease.

How Vaccines Work

Vaccines prevent diseases that can be dangerous,
or even deadly. Vacc atly reduce the ris
on by work

. but it does cause the immune
ymphocytes and antibodi

such as
¥ and
should be expected as the body builds immunity.

mphocytes that will remember how
in the future.
However, it typically takes a few weeks for the
body to produce T-lympho and B-
lympho er va 5
possible that a person infected with a disease just
before or just after vaccination could develop
mptoms and get a disease, because the vaccine
has not had enough time to provide protection.
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Vaccine

A preparation that is used to stimulate the
body’s immune response against
diseases. Vaccines are usually
administered through needle injections,
but some can be administered by mouth
or sprayed into the nose.

TYPES OF IMMUNIZATION

mmunuzmnu can be derived from cither passive or active means. Th

immunization with the transfer to pr d antibodics to an unimmunized individual. This
individual would then develop a temporary immunity o farorganis
preformed antibodies. Once these preformed antibodies hav
immunity to this microorganism or toxin.
ur cither naturally or artificially. Excellent examples of natural passive immunization
antibodies through the placenta to the fetus and the passage of these maternal antibodies

p: on include the administration of pooled human immune gamma

globulin and antivenin. These gamma globulins and antivenins provide temporary immunity to cither a particular

illness or venom. Concurre ese effects of this temporary immunity from the preformed antibodies, the

individual's own body is i

Active immunization ith the re of an unimmunized individual to a pathogenic agent. The immune
m of this individual then begins the process of developing immunity fo this agent. In contrast to passive

immunization, active immunization typically produces long-term immunity due to the stimulation of the individual's

m. The pr f stimulating the immune system against a pathogenic agent will be further d

in this article.

Active immunization can occur either naturally or artificially. An excellent example of natural active immunization

is exposure to influenza. The body then begins the process of developing long-term immunity to the influenza virus

Excellent examples of artificial active immunization include the different types of immunizations that will be

discussed in this article. These immunizations mimic the stimulation necessary for immune development yet do not

produce active disease

Overview of the steps leading to immunity

Plasma call
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Upon subcutaneous or intramuscular admini
such as macrophages and dendrit
recognition receptors (PRRs) that re

which, when recognizing the antige ing the y ecome activated.

These antigen-specific B- and T-cells clonally ex c c g the same

antigen. In addition, memory B- and T-cells are formed that provide long-term (sometimes lifelong) protection
ion with the pathogen.
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Live Attenuated Vaccines (
LAVs)

Live attenuated vaceines

e o pecg oo These vaccines are made by inactivating,
ANs—— or killing, the germ during the process of

making the vaccine. The inactivated polio

vaccine is an example of this type of

vaccine.

Inactivated vaccines produce immune

responses in different ways than live,

attenuated vaccines.

Sl Often, multiple doses are necessary to

e build up and/or maintain immunity.

* sl notgiven i pregnancy

Inactivated Vaccines

Live attenuated vaccines fi
bacteria. These vaccines

Transformation of wild virus into vaccine virus.

Injection of small dose of vaccine virus or bacteria
Vaccination

. Replication of vaccine virus or bacteria in the host
Because live, attenuated vac re the

osest thing to a natural infection, they are
d teachers for the immune
mples of liv
include mea
vaccine (MMR) and varicella (chickenpox)
cine. Even though they are very
effective, not eve e can receive these

Induction of an immune response

Protoction against real infection

e — W e
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Children  with  weakened  immune
systems—for example, those who are

ing chemotherapy—cannot get live

Lesssafe compared
10 inactivated vaccines

Toxoid vaccines Subunit vaccines

Toxoid vaccines prevent diseases Toxoids

caused by bacteria that produce toxins [ gy USSR URNE——
(poisons) in the body. In the process of chemicals are grown
making these vaccines, the toxins are Th e TIESS:
weakened so they cannot cause illness. @
Weakened toxins are called toxoids.
When the immune system receives a
vaccine containing a toxoid, it learns
how to fight off the natural toxin. The (@ Induction of immune response
DTaP vaccine contains diphtheria and Specific immune response
tetanus toxoids. (5  Protestion against real infection

These include only parts of the virus or bacteria,
or subunits, instead of the entire germ. Because
these vaccines contain only the essential
antigens and not all the other molecules that
make up the germ, side effects are less common.
The pertussis (whooping cough) component of
the DTaP vaccine is an example of a subunit
vaccine.

Toxoids {secreted toxin)
Inactvaied with heat o chamicals

@) ejection of antire dose af uaceine
[rremng vaccnmsen Y Hoesier
—

IMMUNE RESPONSE @ SAFETY AND STABILITY @

IMMUNE RESPONSE @

+ Must + Have
'SAFETY AND STABILITY @ of antigenic properties will produce. no risk of inducing the disease.
. . i

an effective immune response with

the comect pathway. + Saferand more stable than LAVs.

e ot Epemiens A response may be elicited, but
with no guarantee that memory will
form for future responses.

o~ Excellent stability profile
Nothighly immunogenic 1y rare local and systemic reactions.

* Usually stable and long lasting.
Less strong immune response

Excellent stability profile compared to LAVs

Recombinant Vaccines

Conjugate vaccines

Target bacteria have antigens Recombinant vaccines are

with an outer coating of sugar-
like substances called
polysaccharides. This type of
coating disguises the antigen,
making it hard for a young child’s
immature immune system to
recognize it and respond to it.
Conjugate vaccines are effective
for these types of bacteria
because they connect (or
conjugate) the polysaccharides to
antigens that the immune system
responds to very well. This
linkage helps the immature
immune system react to the
coating and develop an immune
response. An example of this type
of vaccine is the Haemophilus
influenzae type B (Hib) vaccine.

made using bacterial or yeast
cells to manufacture the vaccine.
A small piece of DNA is taken
from the virus or
bacterium against which we want
to protect and inserted into the
manufacturing cells.

For example, to make
the hepatitis B vaccine, part of the
DNA from the hepatitis B virus is
inserted into the DNA of yeast
cells.

These yeast cells are then able to
produce one of the surface
proteins from the hepatitis
B virus, and this is purified and
used as the active ingredient in
the vaccine.

Recombiant vaceria vius
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Plant Based Vaccines Plant Based Vaccines (Example)

Inserted T-DNA

bacterium

into a bacterium.

Restriction \_
cleavage

site. foreign gene into the

plasmid chromosome of a
T-DNA plant cell.

culture.

i Recombinant
© The plasmid is removed Ti plasmid

Developmental paths for plant- /accine antigens can comprise full length viral proteins or chimeric ' © The foreign DNA is
inserted into the T-DNA
lasmid.

proteins rationally d¢ ned to ines. This based on the 1l and B cell of the p: QA is i cell
0 o ) foreign gene and may express
by S enme: it as a new trait.
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administration and plant biomass containin s capable of Stable plastid transformation using Agro-bacterium.
inducing lor

An overview of the different
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