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My two gentlemen are medical:

Girolamo Fracastoro (16th C)

Domenico Rigoni Stern (19th C)

and my story concerns sexually 

transmitted diseases Valentine & Proteus
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Who is Silvia? What is she,

That all our swains commend her?

Holy, fair, and wise is she;

The heaven such grace did lend her

Is she kind as she is fair?

For beauty lives with kindness.

Love doth to her eyes repair,

To help him of his blindness

Two Gentleman of Verona, Act 4, Scene 2

Franz Schubert 

D891, 1826



Verona



Two real life gentlemen of Verona

San Zeno, Patron 

Saint of Verona. 

African Immigrant                  

† 380 AD 

Dante Alighieri, Poet and Asylum Seeker. Lived in exile 

in Verona 1312-1318 AD, protected by Cangrande della

Scala 1st. Dante wrote Paradiso, the 3rd part of the 

Divine Comedy, in Verona



Girolamo Fracastoro 1478 – 1553

(Hieronymus Fracastorius) 

Physician, Mathematician, Astronomer, Poet

Portrait of Fracastoro by Titian ~1528

National Gallery London



Syphilis was first recorded in 1494 in Spain by Francisco de Oviedo and Diaz de 

Isla. It became epidemic among Spanish defenders and the attacking French 

troops and mercenaries and during the Siege of Naples in 1495. Mercenaries 

returning home spread it across Europe in 1496. 

Niccolo Squillaci 1495 in Naples: “There is itching and pustules on the skin,     

then pain on the joints and fever. It most often begins with the private parts”. 

The name Syphilis was invented by Fracastoro in his 1530 epic poem, Syphilis  

sive morbus gallicus. A shepherd boy named Syphilus offends the Greek god 

Apollo and is punished with a horrible disease. The poem also supports the   

origin of syphilis in the New World and prescribes mercury as a treatment.

Syphilis or the Great Pox was widely referred to in France as the Spanish Disease, 

in Italy as the Gallic Disease, and by the Ottomans as the Christian Disease. 

Syphilis as a New Epidemic 



A stanza from Fracastoro’s 1530 Epic Poem Syphilis sive de morbo gallico

Translated by the English Poet Laureate, Nahum Tate, in 1686. 

Yet oft the Moon four monthly rounds shall steer

Before convincing Symptoms shall appear;

So long the Malady shall lurk within,

And grow confirm'd before the danger's seen.

Dire Ulcers (can the Gods permit them) prey

On her fair Eye-balls, and devour their Day,

Whilst the neat Pyramid below, falls mouldring away.

Whose Ripeness is Corruption, that in time,

Disdain confinement, and discharge the slime; 

And pierce so deep, that the bare Bones have been

Betwixt the dreadful fleshy Breaches seen.



Following his 1530 poem, in 1546 Fracastoro published a treatise on             

1⁰, 2⁰ and 3⁰ syphilis, how it is sexually transmitted, and how its virulence 

appeared to be diminishing in the 50 years since it first appeared. 

He postulated that the nature of contagion results from the transmission of 

minute, invisible entities. 

"I call fomites [Latin fomes, meaning "tinder"] such things as clothes, linen, 

etc., which although not themselves corrupt, can nevertheless harbour the 

essential seeds of the contagion and thus cause infection”.

In volume II, he discussed other infections, and proposed that different 

agents engendered distinct diseases. He gave the first proper description    

of typhus and discussed the plague and smallpox.

De Contagione et Contagiosis Morbis



Trepanema pallidum 

Girolamo Fracastoro’s De Contagione in 1546 was way ahead of its time

1668: Antonie van Leeuwenhoek in Delft first depicted microbes through his 

microscope, but did not view them as causes of disease

1880s: Germ theory of disease developed by Louis Pasteur & Robert Koch

1905: Fritz Schaudinn & Erich Hoffman identify                                                    

Treponema pallidum as the cause of Syphilis

1906: August von Wassermann’s diagnostic test for Syphilis

1910: Salvarsan treatment developed by Sahachiro Hata

and Paul Ehrlich – the ‘magic bullet’

1943: Penicillin shown to be effective against syphilis

1998: Full DNA sequence Treponema pallidum genome

2008: Phylogenetic comparisons of Treponema species



What is the origin of Syphilis?

Fracastoro 1530:

Say, Goddess, to what Cause shall we at last

Assign this Plague, unknown to Ages Past;

If from the Western Climes 'twas wafted o'er,

When daring Spaniards left their native shore;

Resolv'd beyond th' Atlantick to descry,

Conjectur'd Worlds, or in the search to die.

From whence 'tis grown so Epidemical,

Whole Cities’ Victims to its Fury fall;

Few 'scape, for what Relief where vital Breath

The Gate of Life, is made the Road of Death?



What is the origin of Syphilis?

Diaz de Isla’s 1539 treatise came after Fracastoro’s poem but was 

based on his eyewitness experience in Barcelona in 1493/4:

“It has pleased divine justice to send us unknown maladies, such

as this serpentine sickness, which have never before been seen,

or experienced or described in medical texts. It appeared in Spain

in the year of our Lord one thousand four hundred and ninety-

three. This sickness owes its origin to the island which is now

called Hispaniola… This island was discovered by Admiral Dom

Cristoforo Colombo whose crew had relations and congress with

the inhabitants, and the disease soon appeared in the fleet itself.”



Does the Columbian theory hold up today? 

Modern analysis using forensic DNA and old skeletons

T. Pallidum

DNA genome

1,138,006 bp



Kristin N. Harper, Molly K. Zuckerman, Megan L. Harper, John D. Kingston.   

The Origin and Antiquity of Syphilis Revisited: An Appraisal of Old World     

Pre-Columbian Evidence for Treponemal Infection.                                               

Am J Phys Anthropol 51: 99-133. 2011

54 suspected cases             15 probable cases                Radio-carbon dating             

definitely before 1500 



Four human types of Treponema: 

T. pallidum pallidum: Venereal and Congenital Syphilis ~11.6 M

T. pallidum endemicum: Bejel (Central America → Worldwide) ~20K         

T. pallidum pertenue: Yaws (Africa → Tropics) ~380K

T. carateum: Pinta (Central America) <5000?

De Melo FL et al. (2010.) Syphilis at the crossroad of phylogenetics and palaeopathology.                

PLoS Neglected Tropical Diseases 4(1): e575.

Mitjà O, Šmajs D, Bassat Q (2013). Advances in the diagnosis of endemic treponematoses:             

Yaws, Bejel and Pinta. PLoS Neglected Tropical Diseases. 7 (10): e2283.

Noda AA et al. (2019). Bejel in Cuba: Molecular identification of T. pallidum endemicum in 

patients diagnosed with venereal syphilis. Clinical & Microbiol. Infect. (on line March 2019).



Syphilis: From Hispaniola or from Africa?

Four years before Columbus sailed across the Atlantic,
the Portuguese explorer Bartolomeu Dias sailed down 
the West coast of Africa and discovered the Cape of 
Good Hope which he named the Cape of Storms (and 
indeed he perished there in 1500 on Vasco da Gama’s  
2nd expedition to India). 

West Africans suffered from Yaws, a cutaneous 
Treponema infection. Might Syphilis have come from 
Yaws rather than Bejel in the Caribbean?  

The outbreak of virulent Syphilis in 1493 followed closely 
on Columbus’s return, 10 years after Dias’s journey.

Does DNA sequencing help to resolve the issue?
Statue of Bartolomeu Dias at the 

South African Embassy in 

Trafalgar Square 



Yaws

Bejel

Syphilis

Verena Schuenemann et al. Historic  

Treponema pallidum genomes from Colonial 

Mexico retrieved from archaeological remains 

PLoS Negl Trop Dis. June 2018



The Colombian Exchange

Crops: West to East:

Maize

Potatoes & Tomatoes

Peppers & Squashes

Tobacco

Exception: Wheat

Infections: East to West:

Smallpox

Measles

Yellow Fever

Tuberculosis

Exception: Syphilis Columbus encounters  

Arawaks on Hispaniola



The Colombian Exchange

Crops: West to East:

Maize

Potatoes & Tomatoes

Peppers & Squashes

Tobacco

Exception: Wheat

Infections: East to West:

Smallpox

Measles

Yellow Fever

Tuberculosis

Exception: Syphilis

Of course, Europeans re-exported Syphilis:

1498 - 1512: Spread by Portuguese from Europe →

Cape → Calicut → Colombo → Malacca → Macao → Nagasaki

“Wherever the European has trod,                                                                           

death seems to pursue the aboriginal”    

Charles Darwin, Notes on the voyage of the Beagle, 1838

Vasco da Gama



Alphonse Daudet  In the Land of Pain                                                        
Leo Tolstoy                                                                                            
Oscar Wilde

Franz Schubert                                                                                             
Robert Schumann                                                                                       
Frederick Delius

Edouard Manet                                                                                        
Paul Gauguin                                                                                        
Gustav Klimt

Henry VIII                                                                                     

Napoleon Bonaparte                                                                           

Adolf Hitler                                                                                                

Idi Amin

AIDS:  

Rock Hudson                                                                                                      
Freddy Mercury                                                                                         
Rudolf Nureyev

Albrecht Dürer was the first to 

depict syphilis - in a mercenary 

returning from Naples in 1496

Rembrandt’s portrait of 

Gerard de Lairesse depicts 

congenital syphilis

Like HIV/AIDS in modern times, syphilis affected the famous as well as ordinary people, 

and often affected their minds



My former PhD student           

Massimo Pizzato, now Professor at 

Universitá di Trento, with his parents 

at Crosara, between Ariago and 

Bassano del Grappa in the Veneto 

June 2018

My 2nd Gentleman of Verona: Domenico Antonio Rigoni Stern
(Born Asiago 1810, died Verona, 1855)

Asiago, Veneto, ~1000m

Hemingway: A farewell to arms

Mario Rigoni Stern:

Il sergente nella neve 

Le vite dell’Altipiano



Rigoni Stern studied medicine in Padua and 
established a surgery in Verona

In 1842 he conducted the first major statistical 
analysis of cancer mortality by studying death 
registers in Verona 1760 - 1839

He noted that celibate women had more breast 
cancer but less cervical cancer

Griffiths M (1991). ‘Nuns, virgins, and spinsters’.        
Rigoni-Stern and cervical cancer revisited.                          
Br J Obstet Gynaecol 98: 797-802

Domenico Rigoni Stern



Rigoni Stern DA (1842). Fatti statistici relativi alle malattie cancerose.                          
Giorn. Progr. Patol. Terap. 2: 507-517.
_______________________________________________________

Stato civale Morti per cancro

dell’utero del seno

Nubili (comprese le monache) 20 86

Sposate 225 114

Vedove 138 99

Di stato civile non indicato 12 10

_______________________________________________________

Esaminando i registri anagrafici della cittá di Verona dal 1760 al 1839,

Rigoni Stern ipotizza che fattori sessualmente trasmessi potessero

intervenire nella genesi del carcinoma della cervice uterine.



How do we interpret Rigoni Stern’s findings today?

Sex hormones and tumour-causing viruses were not discovered until the 
early 20th century

Oestradiol                                                     Human Papilloma Virus

1966 Nobel Prize for Medicine awarded jointly to Charles Huggins for hormone      

control of cancer and to Peyton Rous for discovery of tumour causing viruses



Understanding the molecular basis of cancer through studies of oncogenic viruses



Time line on discoveries and prevention of cervical cancer: 1 

1842:  Rigoni Stern postulates that a factor predisposing to cervical cancer                                            
may be sexually transmitted

1906:  Discovery of Human Papilloma Virus (HPV-1) extracted from warts

1934:  Richard Shope & Peyton Rous: Papilloma virus in rabbits →                                                                                 
benign and malignant tumours

1943:  George Papanicolaou: ‘Pap’ cervical smear test developed

1952:  Margaret and George Gye in Baltimore develop the first human                                                    
cell line - HeLa cells - from a cervical cancer biopsy from                                                   
Henrietta Lacks, an African American tobacco worker 

2011:  Rebecca Skloot’s account of the life of Henrietta Lacks                                                               
and her HeLa cells raises ethical questions on patients’                                                         
rights and ownership of medical samples.



Time line on discoveries and prevention of cervical cancer: 2

1973:  Rapp, Rawles: Postulate Genital Herpes virus infection as the possible cause

1983:  Harald zur Hausen identifies DNA of a novel papilloma virus (HPV-16)                                                                        
in HeLa cells and in 1⁰ cervical cancer biopsies

1990:  Many types of HPV associated with cervical cancer: HPV-16, -18, -35…

1992:  Lowy & Schiller: ‘Empty’ virus-like particles composed of L1 
protein of HPV-16 elicit strong immunity to HPV infection

2006:  Cervarix & Gardasil vaccines licensed                                                                                             
(composed of 2 and 4 oncogenic HPV types respectively)

2008:  Zur Hausen awarded Nobel Prize                                                                                                          
(jointly with the discoverers of HIV)

2014:  9-valent HPV vaccine introduced by Merck

2020:  Screening for HPV DNA will replace Pap smears



Homage to these two gentlemen of Verona 

Girolamo Fracostoro, the physician and polymath                                                              

Domenico Rigoni Stern, the surgeon/statistician/epidemiologist

Pioneers of sexually transmitted diseases 

Division of Infection and Immunity


