A bone of contention: Treponema pallidum, a literature analysis
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This research was conducted in order to ascertain the current situation, both theoretical and actual, surrounding investigation of three treponemal diseases; yaws, bejel, and venereal syphilis (T. pallidum pallidum), in order to make suggestions as to potential future directions. Literature was assessed from the fields of medicine, biology, archaeology and bioarchaeology, to inform this study. 
The aims of the research were twofold. Firstly, to outline investigation of treponemal disease - particularly venereal syphilis - to date. Secondly, to investigate the potential of recent advancements in bioarchaeology, to increase our understanding of venereal syphilis in its archaeological and biomedical contexts, with the aim of laying firm foundations upon which future research may be built. 

In 2008 10.6 million new cases of syphilis were estimated to have occurred worldwide (WHO 2013). From 2010 drug resistant strains of sexually transmitted infections, including syphilis, began to emerge across the globe (Ohnishi, 2011; Saniotis and Henneberg 2014). 

In order to gain a better understanding of the potential future behaviour of a disease it is important to know its history (Anastasiou and Mitchell 2013). However, the archaeological and historical investigations into this area have been fraught with difficulties, with multiple hypotheses regarding the origin of the treponemes still under debate. The identification of the disease in skeletal remains is equally as contentious, as, many pathological presentations, may be caused by numerous other diseases. It is therefore imperative, in order to understand the epidemiology and evolution of this disease, and, its potential future implications, that better methodologies for the study of the treponemal diseases within the archaeological record are devised. Recent advancements within the fields of archaeological and biological science have the potential to aid this investigation; however, to date this has been overshadowed by a culture of animadversion, whereby a disproportionate quantity of research has focused, not on understanding the role of syphilis in the past, but debating where it originated.

Archaeologically three core questions regarding the treponemes remain; where and how did the treponemes originate? At what point did they diverge? And what pressures may have been in play to influence this divergence? In the modern context, associations with AIDS alongside an increased prevalence globally of both the venereal and congenital forms of syphilis have led to an imperative for the rapid development of a vaccine. In order to assist in this endeavour archaeology is uniquely placed to provide context, in the form of data pertaining to the biological and cultural evolution of the treponemal diseases – provided the right questions are asked of the appropriate specimen.  
Osteologically the identification of syphilis remains difficult, and can be both ambiguous and contentious. It is advised that a revisitation of the diagnostic criteria would be beneficial, specifically, in conjunction with biomolecular techniques as they become available, in order to confirm diagnosis, accurately date, and provide a firmer understanding of the skeletal disease aetiology. The literature indicates that the emerging study of dental calculus would be of particular use in this area of research. The ability to directly date, relative imperviousness to external contaminants, high levels of preservation of biological material, ubiquity of dental calculus in the archaeological record, and the role of syphilis in the oral cavity, indicate that given the appropriate parameters treponemal DNA may be preserved. It is proposed, based on the literature that there is a fair likelihood of the survival of T.pallidum pallidum in ancient dental calculus, with the suggestion of a novel method of investigating this further.
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