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Plasmodium falciparum: Chondroitin sulfate A isthe
major receptor for adhesion of parasitized erythrocytesin
the placenta

Michal Fried a,=, Gonzalo J. Domingo a, Channe D. Gowdab , Theonest K. Mutabingwac,
Patrick E. Duffy a,d

a Seattle Biomedical Research Institute, Seattle, WA, USA
b Pennsylvania State University College of Medicine, Hershey, PA, USA

c Gates Maaria Partnership, Muheza Designated District Hospital, Tanzaniad Walter Reed
Army Institute of Research, Silver Spring, MD, USA

Received 1 November 2005; received in revised form 7 December 2005; accepted 7 December
2005 Available online 23 January 2006

https://doi.org/10.1016/j.exppara.2005.12.003

Abstract

Plasmodium fal ciparum parasites that sequester in the placenta bind to the molecule chondroitin
sulfate A (CSA). Women become resistant to malaria during pregnancy as they acquire
antibodies that inhibit parasite adhesion to CSA, suggesting that a vaccine against placental
malariaisfeasible. Hyauronic acid (HA) and non-immune 1gG have aso been proposed as
receptors for P. falciparum adhesion in the placenta, but evidence for their rolesisinconclusive.
In this study, CSA, HA, and 1gG were simultaneously assessed for their relative contributions to
placental adhesion. Placental parasites collected in Tanzania uniformly adhered to the molecule
CSA, and soluble CSA completely inhibited adhesion of most samples to placental cryosections.
Three of 46 placental parasite samples also adhered to immobilized HA, but HA failed to inhibit
adhesion of any placental parasites to placental cryosections. Similarly, non-immune IgG and
protein A failed to inhibit adhesion of parasite sasmplesto placental cryosection. P.

falciparum adhesion in the placenta appears to be a non-redundant process that requires CSA as
areceptor. Vaccines that elicit functiona antibodies against CSA-binding parasites may confer

resistance to pregnancy malaria.



