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Schiistosoma marnsoni

Echinococcus, Taenia spp
=200 million infected

=100 million infected

t

\

Taenia, Hymenolepis spp. &

Brugia malavi
Onchocerca voivulus
Wiuchereria bancrofii
157 million infected

Ancviostomea duodenale

Flatworms . :
: et Necartor americaniss
Roundworms

576 million infected

Nematodes

Acanthocheilonema viteae
Litomosoides sigmodoniis

Heligmosomoides polvgyvrus e

Nippostrongyvlus brasiliensis

Trichinella spiralis
Trichuris trichiura
=600 million infected

Trichuris muris

Trichinella spiralis Q
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Success with comme ,é\ ‘-
parasite vaccines 72 //7/

1. Conventional approaches:

> Dictyocaulus : irradiated larval
vaccine.

(Dictol®)
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lable 1

Summary of the main target antigens and outcomes of atiempts to produce anti-helminth vaccines for use in velerinary species

Parasile

Vacane antigen

Comments

Dictyocaulus spp.

.’JII!{'}'FN'.'{HJ'HJH cantnum

laenia ovis

laenia saginata

Taenia solium
Echinococus eranulosus

Haemonchus contortus

Trichostongylus colubriformis
Teladorsagia circumeineta

Cooperia spp., Nematockrus sp.

Xerradiated L3
larvae

tAChE

Adult wom ES
X-rradiated larvae
flod3

f1SA-Y and rTSA-18
fISOL-18

05

na H1l

na H-gal-GP
na TSBP

Protection in cattle, sheep. Basis of first commercial helminth
vaccine (Huskvac). No effective cross-protection in deer,

No profection

No profection

Protection in dogs

Highly effective prevention of cyst formation in immunized intermediate
hosts. T. solium vaccines less rigorously evaluated due to logistic factors,

High levels of protection against homologous challenge in sheep using native
proteins. Recombinant forms of the proteins ieffective.

A vanety of larval and/or adult ES fractions, whole body fractions, native and
recombinant proteins have been used in challenge trials but none have given
sufficient protection (o justify commercial vaccine development.
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Why limited success in
vaccine developme

u
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v Right parasite antigens not identified
yet: complicated life cycles.

(maybe 20,000 proteins in nematodes).
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v Parasites avoid, deflect & ost
immune system.

v Protective host responses not
understood in target species : multi-
responses
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What is a DNA Baséd
Vaccine ?

\ )
/2N -y
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Gene encoding antigen cloned into L
carrier (plasmid) containing host
expression trigger (promoter).*

l

Vaccinate host with plasmid

l
Parasite DNA produced by host cells

l

Induction of protective immune response
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Recombinant Adult Hoo
Secreted Protein.
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HUMAN HOOKWORM VACCINE INITIATIVE
The Albert B. Sabin Vaccine Institute.



Recombinant vs. Na
Subunit Vaccin

Advantages of recombinant:

v Produced cheaply &
consistently
in bacteria, yeast or cell lines.

v Natural protein isolation -
animals & extra—extraction
procedures.

v Natural protein antigens often
impure.




Recombinant vs. N:
Subunit Vaccine

W
Disadvantages of recombinants:

X Parasite populations might be polymorphic
.. vaccine ineffective against some strains.

X Simple recombinant might not stimulate all
required immune components

e.g. immunogenic carbohydrate wrongly
processed in production.



N
Latest news on recombl an
subunit vaccines. /

Schistosomiasis
v 4 recombinants in Phase 1 / Phase_
Il human trials (3 internal proteins?).

Some only rece égg butput not
worm burden - decreasing pathology.


http://www.uweb.ucsb.edu/~jvang00/JaponInfect.jpg

Latest news on recombl
subunit vaccines.

Hydatid disease %\1 ??

(Melbourne University & WHO)

v Trials with molecular vaccine based
on egg protein in progress in South
America & Asia.







FEMS Immunol Med Microbiol 47 (2006) 24 ;}é§
Recentadvances intheimmunologyanddiagnosisofe COGE is

e !
Wenbao Zhang & Donald P. McManus/ /7
N

After the oncosphere locates a target organ,
the small hydatid cyst that commences
development is immediately confronte
the host immune responses, which
mainly cell-mediated, especially involving
infiltration of macrophages and eosinophil
cells, and low-level polarized Th1
responses.
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Antibody responses are weak and are,
normally, undetectable in the early two to
three weeks following infection.



There are extensive data on immune responses against the
established cyst both from studies on patients with echinococcosis

and from experimentally infected animals (Zhang

et al., 2003a). The established parasite produces significant

quantities of antigens that modulate the immune responses -
and these include polarized Th2 responses, balanced with

Th1 responses. The coexistence of elevated Th1 cytokines,

especially interferon (IFN)-g, and Th2 cytokines including

IL-4, IL-5, IL-6 and IL-10, has been recorded in most

hydatid patients where cytokine levels have been measured.

In addition, 1gG, especially lgG1 and 1gG4, IgE and IgM are

elevated as the cyst grows and becomes established. When a

cyst dies naturally, is killed by chemotherapy treatment or is

removed by surgery, Th2 responses drop rapidly, and Th1

responses become dominant. IgG levels can be maintained

in humans for several years after the cyst has been removed.

Once a patient suffers relapse, the Th2 responses regenerate

very quickly.



* A remarkable feature of CE
infection is the coexistence of _

* both Th1 and Th2 responses.



