Evaluating Sm-p80 Vaccine Cross-species Protection against
Schistosoma haematobium in Hamsters
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Abstract
Schistosomiasis remains a global health problem affecting over
240 million people. Despite control efforts, clear limitations, such
as re-infection rates, necessitate the development of a vaccine for
long term protection against the disease. Schistosoma mansoni
protein termed Sm-p80, is involved in host immune evasion by
schistosomes due to its role in membrane renewal. Sm-p80
vaccine has consistently shown high levels of protection against
S. mansoni infections in mice and baboons. We therefore
hypothesize that induction of specific host immune responses
through Sm-p80-based vaccination would also offer a crossspecies protection against S. haematobium infection. In this study,
we evaluated the cross-species protective efficacy of Sm-p80
vaccine against S. haematobium infections in hamsters. We
adopted a prime/boost vaccination strategy in which each animal
in experimental group received an Sm-p80 DNA vaccine and was
boosted same day with recombinant Sm-p80 vaccine while the
control group received delivery vehicle only. Sm-p80-specific
antibodies with significantly high titers were present in sera of
hamsters immunized with the vaccine when compared to controls
as determined by ELISA. A balanced pro-inflammatory (Th1) and
Th2 type of response was generated after vaccination and
appears indicative of augmented prophylactic efficacy. Reduction
in worm burden (27%) was observed in vaccinated hamsters
when compared to the controls. However, no difference in tissue
egg loads was observed between the groups. The preliminary
findings from this current study on cross-species protection
reinforces Sm-p80 as a promising vaccine candidate that could
provide relief for both intestinal and urinary schistosomiasis.

Introduction
• Schistosomiasis is a major neglected tropical disease affecting
over 240 million people worldwide.
• Current control measures are inadequate due to re-infection
rates and lack of reduction in disease morbidity. Hence, the
need for the development of an effective schistosomiasis
vaccine for long term protection.
• Sm-p80 vaccine has consistently offered significant protection
against S. mansoni infections in mice and baboons as
demonstrated by significant worm and egg burden reduction in
vaccinated animals.
• In this present study, we evaluated the cross-species protective
efficacy of Sm-p80 vaccine formulated in ODN adjuvant against
urogenital schistosomiasis in hamsters.
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Fig. 2: Pathology of schistosomiasis. (A) Hepato-splenomegaly (S. mansoni and S. japonicum) and
haematuria (S. haematobium); (B) Uninfected and infected mouse livers

Experimental design and vaccination protocol

Fig 5: Cytokine mRNA expression profile

Summary
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• The findings from this study showed that Sm-p80-based
vaccine offered cross-species protection in hamsters against
urogenital infections caused by Schistosoma haematobium.
• Sm-p80 vaccine formulation had profound effect on the
reduction in adult worm numbers.
• Sm-p80-based vaccine elicited robust and specific immune
responses in vaccinated hamsters.
• These findings on cross-species protection reinforces Sm-p80
as a promising vaccine against both intestinal and urinary
schistosomiasis.

Future Work

Fig 3: Schistosoma mansoni Sm-p80 protein. (A) Secondary structure of Sm-p80 protein; (B) SDS-PAGE (lane
1 and 2) and Western blot (lane 3) analysis of purified rSm-p80. Red arrow indicates purified rSm-p80

• Further research on the development of the vaccine to enhance
protection levels with the eventual aim of achieving higher
worm burden reduction by employing other vaccination
strategies.
• Explore the cross-species protective efficacy of Sm-p80 vaccine
in a better model of urogenital schistosomiasis due to limitations
of the hamster model.
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Fig 1: Life cycle of schistosomes and global distribution of schistosomiasis
Fig 4: Reduction in adult worm numbers following vaccination (Left panel) and Kinetics of antibody induced in
hamsters immunized with Sm-p80 DNA + rSm-p80 vaccine (Right panel)
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