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Foreword 

Up to the end of the 19th century, variola or smallpox was a terrible, 
deadly, infectious disease. This disease, together with other prevalent 
epidemics, killed indiscriminately, affecting the young and not so young, 
from the poorest people in the land right up to kings. We owe a debt of 
gratitude to the English doctor, Edward Jenner, who took the risky step, 
under empirical and dangerous conditions, of carrying out "vaccina- 
tions" using an attenuated virus from the same family- cowpox. Jenner's 
vaccine was the inspiration behind all subsequent "vaccinations" against 
bacteria and viruses, and the word vaccination was coined by Pasteur 
himself in honour of Jenner. 

Today, thanks to anti-smallpox vaccinations, the virus has disappeared 
from the face of the earth, and smallpox vaccination programmes are no 
longer necessary. Eradication of other diseases will probably follow, for 
example eradication of the poliomyelitis virus. Vaccines have not yet 
been found for other viral diseases such as the AIDS virus - a vaccine 
which is urgently needed, as few patients have access to the long and 
costly treatments required, and the epidemic continues to spread. 

Jenner's vaccination, therefore, opened up a new era in man's struggle 
against disease. 

The inspiring history of the discovery of vaccinations which, thus far, has 
not been widely known, has been skilfully brought to life in this book by 
my fellow immunologist, Dr Herv~ Bazin. 

I hope that his work achieves the success it deserves among both current 
and future generations. 

PROFESSOR LUC MONTAGNIER 
Institut Pasteur, Paris 



Chronology: 
The life of Edward Jenner 

1749 

1754 

1757 

1758 

1760 

1761 

1770 

1771 

1772 

1774 

1775 

1778 

1783 

1784 

1785 

17th May (6th May in our present Gregorian calendar), birth of 
Edward Jenner. 

Death of Edward Jenner's parents. 
The Royal College of Physicians of Great Britain gives a 
favourable opinion on inoculation (variolation) for the preven- 
tion of smallpox. 

Edward Jenner is a pupil at Wotton-under-Edge Grammar 
School and is inoculated. 

Edward Jenner is a pupil at Cirencester Grammar School. 

Robert Sutton is established as an inoculator. 

Apprenticeship of Edward Jenner to M. J. Ludlow, a surgeon in 
Chipping Sodbury. 

Edward Jenner resides with John Hunter, in St John's Hospital, 
London. 

Return of Captain Cook from his first expedition on board the 
Endeavour. 

Return of Edward Jenner to Berkeley. Start of a country 
surgeon's practice. He meets Edward Gardner who becomes his 
great friend and confidant. 

Benjamin Jesty vaccinates his wife and two children. 

Edward Jenner studies hibernating hedgehogs. 

Edward Jenner studies the blocking of coronary arteries in 
angina of the chest. 

Edward Jenner publishes a new emetic purification method. 

Edward Jenner takes part in the launching of a hydrogen balloon. 

Edward Jenner buys Chantry Cottage, his house at Berkeley, for 
s 
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1787 

1788 

1789 

1792 

1793 

1794 

1795 

1796 

1797 

1798 

1799 

1800 

Edward Jenner studies the habits of cuckoos. 

6th March, Edward Jenner marries Catherine Kingscote. 
Foundation of the Gloucestershire Medical Society. 

Edward Jenner is elected as a Fellow of the Royal Society. 
Birth of Edward and Catherine Jenner's first child, named 
Edward (1789-1810). 

Edward Jenner, Diploma in Medicine at the University of St 
Andrews, Scotland. 

Death of John Hunter from a heart attack. 

Birth of Edward and Catherine Jenner's second child, named 
Catherine (1794-1833). 

Edward Jenner narrowly escapes death following an attack of 
typhoid. 
First move to Cheltenham. 

14th May, first inoculation (vaccination) of a child, James 
Phipps, by Edward Jenner. 

Edward Jenner treats Lady Berkeley in her castle. 
Birth of Edward and Catherine Jenner's third child, named 
Robert Fitzardinge (1797-1854). 

Edward Jenner pursues his studies of cowpox and vaccines. His 
first book, summarising his work, is published. 
First vaccination in London by Henry Cline. 
November, publication of Pearson's Inquiry and Moseley's 
Medical Tracts. 

Jennerian vaccination starts to become widespread. 
19th January, the School of Medicine in Paris becomes inter- 
ested in the new method. 
Woodville's Report on a series of inoculations... 
Jenner's Further Observations. 
Pearson establishes his Institution for the Inoculation of the 
Vaccine Pox on 2nd December. 

Spread of Jennerian vaccination to most European countries. 
July, first vaccination in the United States in Boston. 
Woodville invited to vaccinate in France after investigation by 
the Medical Committee. 
December, public testimonial of twenty-two physicians 
supporting vaccination in England. 
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1801 

1802 

1803 

1806 

1808 

1809 

1810 

1811 

1813 

1815 

1816 

1818 

1820 

1823 

1824 

The Mediterranean fleet of the Royal Navy is vaccinated. 
Thomas Jefferson, President of the United States, has his family 
vaccinated. 

2nd June, first government donation to Edward Jenner of the 
sum of s 10,000. 
14th June, first vaccination in Bombay, India. 
11 th August, first vaccination in Ceylon. 
Vaccine Institution established in Baltimore for the distribution 
of vaccine. 
First book published on vaccination in America by Waterhouse. 

17th February, formation of the Royal Jennerian Society for the 
Extermination of the Smallpox, in London. 
30th November, departure of the Spanish expedition carrying 
vaccine to South America, then to the Far East. 

Second parliamentary enquiry into vaccination and donation of 
s to Edward Jenner. 
Pearson's Vaccine Pox Institution advocates revaccination. 

In Great Britain, formation of the National Vaccine Establish- 
ment. 

In the USA, Massachusetts passes bill allowing free vaccination 
in the state. 

Death of Edward, eldest son of Edward and Catherine Jenner. 
Compulsory vaccination in Denmark. 

Compulsory Vaccination Act in Norway. 

15th December, Edward Jenner, Honorary Doctor of Medicine 
at the University of Oxford. 

13th September, death of Catherine Jenner, wife of Edward 
Jenner. 
Final departure from Cheltenham. 

Vaccination becomes obligatory in Sweden. 

Compulsory Vaccination Act passed in Wurtemberg. 

Edward Jenner has his first stroke. 

26th January, death of Edward Jenner. 

Posthumous publication of Jenner's study on bird migration. 
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1825 

1829 

1835 

1840 

1853 

1858 

1863 

1864 

1865 

1867 

1869 

1871 

1874 

1879 

1882 

1884 

1885 

1887 

1888 

1889 

1892 

Conclusion to the story 

A statue of Jenner is erected in Gloucester. 

Wurtemberg orders compulsory revaccination. 

Compulsory vaccination made law in Prussia. 

Vaccination Act passed in England making variolation a penal 
offence. Public vaccinators appointed by Boards of Guardians. 

Compulsory Vaccination Act passed in England. Anti-Vaccina- 
tion Society founded in England. 

A statue of Jenner is erected in London. 

Compulsory Vaccination Act extended to Ireland and Scotland. 

Congress of Lyon: vaccine produced in cows is revealed to the 
world. 

A statue of Jenner is erected in Boulogne-sur-Mer (France). 

French Academy of Medicine urges the use of vaccine produced 
directly from the cow as the only safe method. 
Vaccination Act in Great Britain consolidates vaccination legis- 
lation and enlarges the scope of previous acts, providing for the 
appointment of vaccination officers to enforce the law. 

Foundation of the Leicester Anti-Vaccination League. 

Vaccination Act in Great Britain makes the appointment of vac- 
cination officers compulsory. 

Germany passes stringent Compulsory Vaccination and Revac- 
cination Law. 

Anti-Vaccination Society of America founded. 

Switzerland: compulsory vaccination bill recommended by 
physicians and passed by the Federal Council but defeated by a 
referendum of the people. 

German Imperial Vaccination Commission recommends con- 
tinuation of Compulsory Law. 

Ontario legislature passes Compulsory Vaccination Act. 

Compulsory Vaccination and Revaccination Law passed in 
Hungary. 

Bill to abolish compulsory vaccination fails in England. 

Royal Commission on Vaccination appointed in England. 

Italy passes Compulsory Vaccination and Revaccination Law. 
Holland makes vaccination a prerequisite for school attendance. 
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1894 

1896 

1898 

1902 

1904 

1907 

1913 

1959 

1977 

1979 

1980 

1985 

1994 

2000 

Compulsory Vaccination and Revaccination Law passed in 
Romania. 

Final report of the British Royal Commission recommends a 
modification to compulsory vaccination by the recognition of 
"conscientious objectors". 

Vaccination Act passed in England recognising the "conscien- 
tious objector". 
Arm-to-arm vaccination banned in England. 

France passes Compulsory Vaccination Law. 

A statue of Jenner is erected in Tokyo. 

Vaccination Act passed in England which enables a parent to 
obtain exemption for a child by making a statutory declaration 
instead of going to court. 

Pennsylvania State Vaccination Commission reports in favour 
of the retention of compulsory vaccination. 

First definitive statement made by the World Health Organisa- 
tion on the eradication of smallpox. 

Last recorded case of natural smallpox. 

Formal declaration of the eradication of smallpox by the World 
Health Organisation (WHO). 

8th May, ceremony of the declaration of global eradication of 
smallpox during the Eighth Plenary Meeting of the Thirty-third 
World Health Assembly (Resolution WHA 33.3). 

Inauguration of the Jenner museum in Berkeley. 

Foundation of the Jenner Vaccine Institute in Great Britain. 

20th anniversary of the eradication of smallpox. 



Introduction 

People tend to shudder when they hear of new epidemics. They are 
alarming, and yet they are nothing compared to those of the past: the 
plague, smallpox, cholera and many others. That is not to say the current 
problems we have with infectious diseases are not serious. At an individ- 
ual level they are the same now as they were then. Collectively, they are 
what society as a whole makes of them. Deaths in some distant conflict 
give cause for regret, but those caused by epidemics, even distant ones, 
cause anxiety because they represent a potential danger to ourselves. 
Their appearance in one's own country is quite possible if you consider 
the current means of dispersal. Indeed some are already amongst us! 

Epidemics have been a source of terror down the centuries, some being 
more terrible than others. The Black Death of the 14th century, for 
example, killed between a quarter and a third of all Europeans in less 
than ten years! Cholera was a major scourge in the 19th century. 
However, it was probably smallpox which most menaced our ancestors, 
for it became prevalent in Europe during the 18th and 19th centuries 
and it had been killing at least one tenth of the population for a long 
time. Its notoriety was such that its unpleasant characteristics were 
widely known. Since it attacked very young children in particular, it was 
accepted as a kind of natural control on family size, and in a large 
number of households a child was not really considered to be a true 
descendant until it had survived an attack of smallpox! In those days 
people had to remain emotionally detached because the child was so 
likely to perish. It was accepted that the disease would have to take its 
course. The prodigious efforts made in the care of smallpox patients 
were of little effect; sometimes medical treatment was worse than doing 
nothing. The medical practitioners' maxim "Primum nan nacere", 

which means "Above all, do not harm", was not always easy to follow in 
those days. 
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In spite of everything, some major medical discoveries led to progress 
being made in the prevention of smallpox, such as variolation, hygiene 
measures and Jenner's vaccination. These practices improved the human 
condition, and few men in this world have had a greater impact than 
Jenner, even though he didn't actually invent anything. It is undeniable 
that vaccination was known before him in one form or another, but then 
it was only practised on an insignificant scale. Jenner's achievement was 
to show the medical establishment and society that this method was reli- 
able and effective. 

Although it seems certain that Jenner never travelled more than 150 
miles from the village in which he was born, and was never to leave his 
beloved England, his work illuminated the world, and very rapidly too. 
Saunders (1982), in his biography of Jenner, reports a journey to Scot- 
land but gives no details of either date or place; this information must 
therefore be treated with caution. Perhaps it was related to the receipt of 
his degree as Doctor of Medicine at the University of St Andrews (see 
Chapter 3) but there is nothing to indicate that Jenner had to go to the 
trouble of obtaining his degree in person. The towns of Berkeley and 
Cheltenham, the places where he spent much of his life, are 112 and 100 
miles west of London, respectively (Jones, 1805). Jenner devoted the last 
years of his life to the cause of vaccination. It was a struggle to uphold 
both this cause and his dignity, but he was able to enjoy the glory and 
honours he deserved. 



Chapter 1 

On the long struggle of man, 
before Jenner, to fight smallpox 

(1721-1798) 

It is inadvertently afflrm'd in the Christian countries of  Europe, that 
the English are fools and madmen. Fools, because they give their chil- 
dren the Small-Pox to prevent their catching it; and madmen, because 
they want only to communicate a certain and dreadful distemper to 
their children, merely toprevent an uncertain evil. The English, on the 
other side, call the rest of the Europeans cowardly and unnatural. 
Cowardly, because they are aj~aid of putting their children to a little 
pain; unnatural, because they expose them to die one time or other of 
the Small-Pox. 

Voltaire, 1734, Lettres Philosophiques 

Infectious diseases have existed since the dawn of time. It is difficult to 
trace their origins but reference to them is found in the oldest texts in our 
possession. However, the word "plague", until recent times, was applied 
to every dangerous epidemic, and it is difficult, if not impossible, to 
really distinguish which was the causative agent or pathogen, for any par- 
ticular epidemic (Webster, 1799; Creighton, 1891, 1894). 

Smallpox originally came from the East. It is recorded as being present in 
Arabia in AD 572, the same year Mohammed was born. At the beginning 
of the 8th century the disease was rife in Arabian countries, including the 
eastern and southern coasts of the Mediterranean Sea, and thus very close 
to Europe. 

It was said that the introduction of the smallpox (and measles) in Europe 
was due to an incident of rape committed by a king! In AD 710, Cava, the 
daughter of Count Julian, an attendant of the Queen of Spain, "by acci- 
dent, one day too much of her fine person was momentarily uncovered, 
and the instantaneous glance inflamed Roderick [the King of Spain]. But 
being of noble origin she declined his presents with modesty, and 



4 THE ERADICATION OF SMALLPOX 

repelled his importunities with scorn. All his artifices being frustrated, 
the tyrant employed violence" (Moore, 1815). Cava told her father, 
Julian, about this scandalous behaviour and he became enraged. Driven 
by the desire for revenge, and despite years of fighting against the Moors, 
Julian actually joined their forces and invaded Spain from Gibraltar. 
Roderick was killed and the Mohammedans became established in Spain. 
Unfortunately, they brought the smallpox with them. This tale about the 
beginning of the smallpox invasion in Europe being due to vengeance in 
the name of a beautiful woman, is probably a legend- but then again, 
perhaps not. 

The Persian physician Rhazes described smallpox for the first time 
around AD 900. In 1366 the disease was mentioned for the first time in 
England. Describing an epidemic, Ralph Hollinshed wrote: "Also manie 
died of the Small Pocks, both men, women, and children" (Moore, 
1815). The first particular outbreak of smallpox is found in the kirk 
(church) session records of Aberdeen in 1610, for the date of 12th 
August: "There was at this time a great visitation of the young children 
with the plague of the pocks" (Creighton, 1891, 1894). The words 
"Smallpox" or "Small Pock" identifying the disease appeared in the 16th 
century (Shorter Oxford English Dictionary, 1978). Also in use, but much 
less frequently, was the word "variola", derived from marbus varius 
(spotted sickness), a term used by Gregory de Tour at about the same 
time (Ozanam, 1835). 

Smallpox was the most dreaded of infections, especially in the 18th 
century when it seemed to be particularly virulent. The smallpox virus is 
very large and complex as viruses go and there are numerous related 
viruses which infect animals and are more or less analogous to the small- 
pox, the symptoms ofwhich are characterised by the eruption of pimples, 
blisters and pustules. The smallpox virus itself can be classified into two 
distinct types, one of normal virulence (Variola major) and the other an 
attenuated form (Variola minor). This last point is important because it 
explains, at least partly, the apparent confusion over the years between 
the smallpox virus and the vaccine (vaccinia or cowpox virus), at a time 
when the distinction was made solely on the basis of clinical symptoms 
observed in patients or on attempts to transmit it between species; for 
example, between man and cow for the smallpox virus. At that time, the 
"germ" of smallpox was considered to be innate among humans, or 
almost so, and manifested itself in a so-called crisis by its "evacuation" 
from the human organism. This crisis was alleged to correspond to a 
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purging of the body. Pages, in 1801, wrote: "Some claim that we carry 
the germ of it [smallpox] at birth, and that it is transmitted to us at con- 
ception; others believe that blood and 'humours' of the foetus contracted 
in the maternal blood have a malign and vicious quality, and that the 
smallpox is a purging agent which is expelled from the human body as 
the morbifick agent." Some attributed this infection to menstrual blood 
retained during pregnancy; others to the amniotic fluid, which they 
believed was intended to nourish the foetus. Finally, some thought that 
smallpox was produced by the putrefaction of the portion of the umbil- 
ical cord which remained after the cord had been cut and ligatured. All 
these theories led to official opinion of the day accepting the spontaneous 
appearance of smallpox amongst humans, and even of regarding the 
"evacuation" as a good thing! 

The first symptom observed was the onset of violent shivers or convul- 
sions, followed by a severe rising fever associated with sharp pain, mainly 
in the lower back. These symptoms lasted for one or two days, the period 
of invasion. Then the eruptions, associated with a return to normal body 
temperature, began to occur. Red spots appeared on the face and nose, 
subsequently extending to the neck, the shoulders, then eventually over 
the whole body. The spots became pimples and then blisters containing 
a pale yellow liquid. It was at the beginning of this phase of eruption that 
one could really gauge the gravity of the infection. A few small pimples 
or blisters was a very positive sign: the sickness would be benign. In con- 
trast, a large number of pimples or blisters, especially when they were 
confluent, was a bad sign; the future of the patient who had haemor- 
rhages associated with the blisters was even more grim. These different 
manifestations of smallpox were characterised as benign, confluent or 
"black". The first corresponded to a weaker or lesser virulence, the two 
others to a "normal" virulence. With time the eruptions evolved to form 
blisters which finally burst, releasing their pus in significant quantities: 
this was suppuration. At this stage a high fever returned to exhaust the 
patient even further. Sometimes the eruptions occurred in the nose or 
mouth, and associated with these were swellings that were sometimes so 
extreme as to render the patient unrecognisable. 

"As a result of the intensive inflammatory swelling, the festinum becomes 
hideous, with bulging face and bright red cheeks, swollen and closed 
eyelids, turned-out lips, with fungal infection (where the edges of the lips 
become swollen and bled easily) and bleeding. From the half open mouth 
a dribble of saliva constantly and abundantly runs and is fetid; with 
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blocked nasal passages a pussy liquid oozes (purulent and bloody) and 
equally fetid; the tongue is swollen and ulcerous, the pharynx is covered 
with ulcers, which means that every effort to swallow gives rise to great 
pain. The poor patient whose body is covered in pus and gangrenous 
lesions in places, from which a nauseous and repugnant odour emanates, 
still suffers from an agonising dyspepsia, from an unquenchable thirst, 
and from complete insomnia" (Tiessier, 1923). 

Dujardin-Beaumetz (1884) summed up the situation thus: "From the 
hideous aspect which the face covered in pustules presents, from the 
repulsive smell which exudes from the patient's body, from the scars 
which are left behind, and by its extreme contagiousness, smallpox has 
had to be considered as one of the most terrible epidemics, and one has 
had to strive, from its first appearance, to limit the ravages of this terrible 
scourge." Many authors had similar views. Osler (1892) wrote: "The 
patient presents a terrible picture, unequalled in any other disease; one 
which fully justifies the horror and flight with which smallpox is associ- 
ated in the public's mind." These ghastly descriptions are not set out here 
to frighten or disgust the reader, but to place the problem of smallpox in 
perspective in case the reader has forgotten, or never knew, the terrible 
reality of smallpox because the disease has disappeared. 

The mortality was enormous. During the "normal" epidemics, smallpox 
killed between a quarter and a third of all patients. In the case of the more 
severe forms, it reached even greater proportions! Since at least 80% of 
people contracted this disease, mostly in their youth, authors in the 18th 
and 19th centuries were in agreement in acknowledging that around one 
person in ten, some even say one in seven, died of smallpox. This statis- 
tic included everyone, even the newborn (Copeman, 1899). These 
figures are appalling and difficult to imagine today. But the most terrible 
thing, perhaps, was that a significant percentage of patients who did not 
die of smallpox remained maimed or disfigured for life. Many of them 
became blind, and many girls had difficulty in marrying because of their 
disfigurement and ugliness. The pox, or smallpox, has certainly been one 
of the most feared diseases in the world because it was constantly lurking 
in the background of people's lives, especially of the young but also of the 
old, rich and poor alike. This ordeal was dreaded, and only a small 
number were spared. 

What could be done against smallpox? Not a lot unfortunately. It was 
treated by the methods and according to the theories of the time. Doctor 
Fouquet, for example, recommended, "As soon as one suspects a child of 
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having smallpox, put him on a diet containing no meat, consisting of a 
mash of rice or barley, of lentil purde, of light bread soup accompanied 
by good oils, by cooked fruits, and by little biscuits dipped in water red- 
dened with a little old wine." As for drinks, "take an ounce [30g] of stag 
antler gratings boiled in a quarter pound [120mi] of water for one hour, 
filter it through linen to provide an ordinary everyday drink." This excel- 
lent doctor, full of good advice, advocated: "During the first phase of 
smallpox one looks after the wellbeing of the stomach by using enemas 
every two days [ . . .  ] but if, however, from the onset of the illness or when 
the patient is first seen, there is a high fever and thirst, with a full, hard 
and vigorous pulse, a dry and burning skin [ . . .  ] one must first take a 
little blood from the arm, about 4, 6 or 8 ounces (about 122 to 245 ml) 
according to age" (Fouquet, 1772). "The freshness of the Paris air, the 
inaction and indolence of most of its inhabitants, encumbered and 
dulled (so to speak) the liquids contained in the blood [ . . .  ]. In these 
conditions what other remedies are there but emetics and purgatives" 
(Helvetius, 1722). 

For enemas, it was recommended to: "Take a pound [450ml] of milk, 
boil it for a few minutes, add an ounce [30g] of sugar, then pass it through 
a piece of linen, to obtain an enema" (Fouquet, 1772). To avoid "the 
pock-marking and scarring of the face", Doctor Duplain recommended: 
"chop a pound [450g] of veal finely leaving the fat, sprinkle the minced 
meat with one quarter of an ounce [8g] of snake powder; knead and 
divide the total into three parts, which are applied successively to the 
soles of the child's feet, after having warmed the poultice in front of the 
fire until it has reached a moderate heat" (Caron, 1810). With the benefit 
of hindsight these peculiar treatments are amusing to us now, but it 
cannot be denied that these doctors tried to take care of their patients. 

Eventually some news arrived from the East: it was apparently possible to 
inoculate smallpox in order to protect oneself against it. At first glance 
the idea seemed far-fetched and to go against natural instincts: to protect 
yourself from a disease by deliberately catching it - where was the advan- 
tage? However, smallpox did indeed confer a very good immunity. It had 
been realised that the person who contracted the disease and survived was 
thereafter protected against any further attacks. The inoculators had the 
idea of provoking mild smallpox in children (more rarely in adults) who 
had been prepared for the ordeal and at a particular time, in order to 
avoid having a serious attack on a less favourable occasion. In the 18th 
century the act of transmitting the pox from a sick person to a healthy 
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one was called insertion, because it was carried out by inserting a thread 
impregnated with the matter exuded from a pox blister into a tiny cut. 
This technique was also used at the start of Jennerian vaccination or inoc- 
ulation. This method is called variolation in modern parlance. It 
consisted of the deliberate transmission of an infectious disease, the pox, 
from one person to another. 

It was a rather unusual woman who, on returning from Constantinople 
after a stay of some months, reported this method of protection. We are 
referring to Lady Mary Wortley Montagu (Wortley Montague, 1763; 
Gandoger de Foigny, 1768; Barry, 1928; Pick, 1988; Ropes, year not 
given). Her letters abound with interesting and colourful details: she dis- 
cusses the Turkish style of dress for which she herself sometimes opted, a 
visit to the wife of the Grand Vizier, the freedom of women as a result of 
the wearing of the veil: "It is impossible for the most jealous husband to 
know his wife, when he meets her" (Wortley Montague, 1763). Being the 
wife of the British ambassador to the Sublime-Port (the government of 
the Sultan of Turkey), she probably did not fully appreciate the social 
importance of this feminine garment. She did, however, learn Turkish 
and, before the end of her stay, was able to speak it: "I am now preparing 
to leave Constantinople, and perhaps you will accuse me of hypocrisy, 
when I tell you 'tis with regret; but as I am used to the air, and I have 
learnt the language, I am easy here" (Wortley Montague, 1800). She 
eloped at a very young age with her future husband, a most exceptional 
occurrence in English high society of the day. Fortunately, given the 
social and moral climate of that time, they went directly to a chapel to be 
married religiously by a pleasant country parson before they did anything 
else. Some years later, after arriving in Turkey, she very quickly became 
interested in the life of the natives, partly from her discovery of this exotic 
and astonishing world and partly because it was so unlike her own. 

Greece was under the Turkish yoke in this era and an important Greek 
colony was established in Constantinople, which naturally played the 
role of intermediary between the Turks and the Europeans. Mary 
Wortley Montagu learnt the principle of inoculation from Greek women 
there and, in a letter of 1st April 1717, wrote: "Every year, thousands 
undergo this operation, and the French Ambassador says pleasantly, that 
they take the smallpox here by way of diversion as they do the waters in 
other countries" (Wortley Montague, 1763). 

Inoculated persons normally developed a mild attack of smallpox 
which protected them virtually for the rest of their life from the disease. 
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According to legend this method had been used to protect the young girls 
of Circasie from smallpox, who were then sold by their parents to fill the 
harems of the rich people of the Middle East. Put bluntly, by using vari- 
olation, poor girls were given "added value" because their beauty was 
guaranteed as a result of their acquired resistance to smallpox. What is 
certain is that a few Greek women, living in Constantinople, used this 
procedure to immunise children against smallpox. Where did this idea 
come from? Some say the Ancient Chinese. What we know for certain is 
that the method was used there at the end of the 17th century (Ki Che 
Leung, 1996). In fact, it seems that the operation had been practised 
quite discreetly in numerous African countries, in India, in China, and 
even in Europe for a long time. A Dr Williams describes "an immemor- 
ial custom in some parts of Wales, called buying of the small-pox: the 
person procures a few flesh pocky scabs, and holds them in the hollow of 
the hand a considerable time; about ten to twelve days thereafter the 
person sickens" (Copland, 1846, 1859). 

Lady Montagu was particularly sensitive to the problems of smallpox. 
Her brother had died of it. She herself had suffered from it and was still 
suffering, in a sense. In December 1715, it had left her partially disfig- 
ured. "Her beauty was marred. She was left without eyelashes and with 
deeply pitted skin" (Halsband, 1953). The poem below was probably 
written in 1715 during Lady Mary's recovery from smallpox and is sup- 
posed to describe her feelings during this time. The poem is found in 
some editions of Lady Mary's letters (Wortley Montague, edition of 
1800). It was written by Lady Mary herself as well as three others, the last 
two of the same 'Town Eclogues' being written, one by Mr Pope and the 
other by Mr Gay. 

Town Eclogues, Saturday 

The Small-Pox 

FLAVIA 

The Wretched Flavia, on her couch reclin'd, 
Thus breath'd the anguish of a wounded mind: 
A glass revers'd in her right hand she bore; 
For now she shun'd the face she sought before: 
"How am I chang'd! alas! how am I grown 
A frightful spectre, to myself unknown! 
Where's my complexion? Where my radiant bloom, 
That promis'd happiness for years to come? 
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Then with what pleasure I this face survey'd! 
To look once more, my visits oft delay'd! 
Charm'd with the view, a fresher red would rise, 
And a new life shot sparkling from my eyes! 
Ah! faithless glass, my wonted bloom restore; 
Alas! I rave; that bloom is now no more! 
The greatest good the gods on men bestow; 
Ev'n youth itself to me is useless now. 
There was a time (oh! that I could forget!) 
When op'ra-tickets pour'd before my feet; 
And at the ring, where brightest beauties shine, 
The earliest cherries of the spring were mine. 
Witness, O Lilly; and thou, Motteux, tell 
How much japan these eyes have made ye sell. 
With what contempt ye saw me oft despise 
The humble offer of the raffled prize! 
For at the raffle still each prize I bore, 
With scorn rejected, or with triumph wore! 
Now beauty's fled, and presents are no more! 
For me the patriot has the house forsook, 
And left debates to catch a passing look: 
For me the soldier has soft verses writ; 
For me the beau has aim'd to be a wit; 
For me the wit to nonsense was betray'd: 
The gamester has for me his dun delay'd, 
And overseen the card he would have play'd, 
The bold and haughty by success made vain, 
Aw'd by my eyes, have trembled to complain; 
The bashful squire, touch'd by a wish unknown, 
Has dar'd to speak with spirit not is own. 
Fir'd by one wish, all did alike adore: 
Now beauty's fled, and Lovers are no more! 
As round the room I turn my weeping eyes, 
New unaffected scenes of sorrow rise. 
Far from my sight that killing picture bear, 
The face disfigure, and the canvass tear: 
That picture, which with pride I us'd to show, 
The lost resemblance but upbraids me now. 
And thou, my toilette! where I oft have sate, 
While hours unheeded pass'd in deep debate, 
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How curls should fall, or where a patch to place, 
If blue or scarlet best became my face; 
Now on some happier nymph your aid bestow; 
On fairer heads, ye useless jewels, glow! 
No borrow'd lustre can my charms restore, 
Beauty is fled, and dress is now no more! 
Ye meaner beauties, I permit ye shine; 
Go, triumph in the hearts that once were mine: 
But 'midst your triumphs, with confusion know 
'Tis to my ruin all your arms ye owe, 
Would pitying heav'n restore my wonted mien, 
Ye still might move unthought of and unseen: 
But oh, how vain, how wretched is the boast 
Of beauty faded, and of empire lost! 
What now is left but weeping, to deplore 
My beauty fled, and empire now no more? 
Ye cruel chymists, what withheld your aid! 
Could no pomatums save a trembling maid? 
How false and trifling is that art ye boast! 
No art can give me back my beauty lost. 
In tears, surrounded by my friends I lay, 
Mask'd o'er, and trembled at the sight of day; 
Mirmillio came my fortune to deplore, 
(A golden-headed cane well carv'd he bore) 
Cordials, he cried, my spirits must restore! 
Beauty is fled, and spirit is no more! 
Galen the grave, officious Squirt, was there, 
With fruitless grief and unavailing care: 
Machaon too, the great Machaon, known 
By his red cloak and his superior flown; 
And why, he cried, this grief and this despair, 
You shall again be well, again be fair; 
Believe my oath; (with that on oath he swore). 
False was his oath; my beauty is no more! 
Cease, hapless maid, no more thy tale pursue, 
Forsake mankind, and bid the world adieu! 
Monarchs and beauties rule with equal sway; 
All strive to serve, and glory to obey: 
Alike unpitied when depos'd they grow-  
Men mock the idol of their former vow. 
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Adieu, ye parks!- in some obscure recess, 
Where gentle streams will weep at my distress, 
Where no false friend will in my grief take part, 
And mourn my ruin with a joyful heart; 
There let me live in some deserted place, 
There hide in shades this lost inglorious face. 
Plays, op'ras, circles, I no more must view! 
My toilette, patches, all the world, adieu!" 

Lady Mary Wortley Montague 

A footnote in the edition of 1800 states that: "Lilly: a famous perfumer; 
Motteux: a dealer in Indian goods, for a better comprehension of the 
text." 

In her extensive correspondence, Lady Montagu described her medical 
observations to friends living in England. Moreover, doctors of European 
origin, known as Timoni and Pylarini and living in Turkey, had already 
reported the procedure in Europe, and most particularly in Great Britain. 
There had been no response to this. What did it matter! Lady Mary, in 
the absence of her husband, had her six-year-old son inoculated in Con- 
stantinople! She took this daring step on her own initiative while her 
husband, Wortley, was at the Grand Vizier's camp near Sophia (Hals- 
band, 1953). 

We don't know if it was by chance that Lady Mary took this step in the 
absence of her husband, perhaps to benefit from a source of the virus in 
its benign form, perhaps also to have the freedom to act as she pleased. 
However, this practice did not seem to be very exceptional. The Euro- 
peans living in Turkey were aware of it, and some of them subjected their 
children to it. So, according to Gandoger de Foigny (1768), the secretary 
of the Ambassador of France had his three children inoculated at the 
same time. Lady Montagu was, all the same, the first to start the fashion 
of inoculation in European countries. She can be considered to be the 
pioneer of variolation, a primitive form of vaccination. Others had 
already reported the method but they had not been taken seriously. 

On returning to England, Lady Montagu had her daughter inoculated 
with smallpox in public, by her surgeon, "Doctor" Maitland, in order to 
show, by example, the advantage of the method. She had not done it in 
Turkey because her daughter's nurse, not having yet contracted smallpox, 
would have been liable to infection from the child and this would have 
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been much more dangerous because she was an adult. Lady Mary was a 
capable woman - and brave, for the risks were very real! The operation 
was a complete success and the King condescended to take an interest in 
this new medicine. It must be stated that the Royal European Courts had 
paid a heavy price with smallpox and that it was particularly feared by 
them. 

To avoid taking any risks with the children of the British Royal Family, 
on 9th August 1721, smallpox inoculation was carried out on six (or 
seven according to Moore (1815), prisoners from Newgate prison in 
London. They were three men and three women who had been con- 
demned to be hanged. "Neither the legality nor the morality of this 
unprecedented act were questioned, and still less did the criminals 
demur; but an unlooked for obstacle occurred; the surgeon refused to 
perform the operation. For notwithstanding his former success [the 
daughter of Lady Mary], he dreaded a failure; and being stigmatised for 
doing the work of the executioner" (Moore, 1815). Fortunately, it was 
possible to allay Maitland's fears and to convince him to try the experi- 
ment. The two royal physicians, Sir Hans Sloane and Dr Johen George 
Steigherthal and a further twenty-five physicians, surgeons and apothe- 
caries were attending. The experiment was decisive and the prisoners 
released, even though one of them did not develop any symptoms of 
inoculation because he had already had smallpox, a fact that he had care- 
fully concealed so that he could take part in the experiment and benefit 
from the King's favour. It was preferred, for reasons of greater security, to 
repeat the experiment on five (or eleven according to Moore, 1815) aban- 
doned children from an orphanage. In both cases, the tests went the same 
way as the variolation of Lady Montagu's daughter and provided further 
support for the numerous convincing testimonies coming from the 
Middle East. The Princess of Wales had her two daughters inoculated 
(Tronchin, 1765). Soon after, Doctor Jacques Jurin, secretary of the 
Royal Society, carried out a real assessment of smallpox inoculation, one 
of the first known medical trials (Jurin, 1724; Dixon, 1962). 

Inoculation became fashionable in Britain, but not for long, for doubts 
about its value quickly surfaced. The operation was far from being harm- 
less. From 1721 to 1723, 474 people were inoculated, of whom nine 
succumbed to the disease itself, that is to say one in fifty. This, neverthe- 
less, represented a great deal of progress in the eyes of the supporters of 
inoculation, in comparison to the damage done through natural infec- 
tion (Jurin, 1724). The method slowly spread throughout the country 
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until about 1740. All the same, it was confined to a very restricted section 
of the population, that is to say "The Upper Classes", or those cultured 
minds who associated the idea of inoculation with fashion and style. "(~a 
passe ou ~;a casse!" or "It either works or it doesn't!" as one might say 
today. Voltaire himself spoke of inoculation as a demonstration of 
courage. 

Probably, with the best of intentions, the technique used was modified 
little by little until it became quite devastating for the patient. Before 
inoculation, practitioners became accustomed to preparing the patients: 
a strict diet associated with purging, enemas and the taking of blood, 
which would have worn out the strongest of children. According to 
Jenner himself who, at eight years of age, had been inoculated: "there was 
taking of blood until the blood was thin; purging until the body was 
wasted to a skeleton; and starving on a vegetable diet to keep it so" 
(Baron, 1838). The suffering caused by these totally inappropriate prepa- 
rations was considerable. 

The other objection against variolation was the possible transmission of 
the disease through the inoculees, which was a well-founded criticism, 
for they were able to infect healthy people who had not been immunised 
by natural infection or who had not been inoculated before. 

News of variolation spread to America at the beginning of the 18th 
century, as in England, by letters from doctors practising in Middle 
Eastern countries, and was further supported by rumours spread by black 
slaves that the practice was used in many parts of Africa. In April 1721, 
smallpox appeared in Boston in spite of a system of quarantine. In June, 
the disease had become endemic and Cotton Mather, a clergyman inter- 
ested in medicine, started to advocate inoculation to stop the scourge. He 
persuaded Dr Zabdiel Boylston to inoculate the latter's six-year-old son 
Thomas and two negro slaves Jack and Jackey, on 26th June 1721 (Fitz, 
1911). In July, Boylston had already inoculated ten persons, with the 
backing of the clergy, although variolation had already been forbidden by 
the local justices (Dixon, 1962). The method was the subject ofgreat dis- 
cussion, and even violence, as a hand grenade was thrown into Mather's 
house. Boylston inoculated 242 persons during the outbreak. Unfortu- 
nately, it is difficult to determine the value of these inoculations from the 
records that were kept. 

Variolation was never well accepted in New England, in spite of the 
support of highly respected men like Benjamin Franklin (Parish, 1965). 
In a letter dated 13th August 1752, Benjamin Franklin wrote "As far as I 
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can remember, there were more than 800 people inoculated, and there 
were only four deaths [in thirty years]. These four were the only ones, 
about whom our doctors agree, died of smallpox" (Franklin, 1773). The 
variolation did not reach a large percentage of the American population, 
even though some attempts were made to set up inoculation hospitals in 
the second half of the 18th century (Cash, 1980). 

What did European inoculation consist of before the arrival of the Sutton 
method? The preparation of the patient took two to four weeks, followed 
by ten to fifteen days of actual sickness from side-effects, allowing 
patients, in the best cases, to wash and walk a little for a few hours every 
day. The effects were often serious enough to keep the patient in bed and 
required a prolonged convalescence of approximately one month. That 
meant two or three months of being indisposed, of real suffering and 
sometimes with serious consequences or after-effects. The inoculation 
could even be fatal. One needed to think hard before taking such a 
gamble. Of course, one also had to be wealthy to be able to afford such a 
long period of inactivity. 

Nevertheless, the Colonies provided an ideal field of experimentation. 
Sizeable native populations were inoculated (for philanthropic reasons of 
course, but also to conserve the labour force because of its economic 
value!). It is likely that some relaxation in the bizarre preparation proce- 
dures for those to be inoculated contributed to the excellent results 
obtained. This success reverberated throughout Europe, and, in 1746, 
the London Smallpox and Inoculation Hospital was founded. Between 
1752 and 1768 the number who were variolated in this hospital rose 
from one hundred per year to one thousand per year. In 1754 the London 
College of Physicians took a positive view on inoculation but recom- 
mended isolating the inoculees from healthy people. 

On the Continent, inoculation was not an unmitigated success. Saint 
Foix said, "Inoculation was announced in France by a letter from a 
Doctor in Medicine addressed to Monsieur Doddard, Chief Doctor to 
the King, and printed in Paris in 1723" (Sainte Foix, quoted by Littrd, 
1878). However, in 1759, the celebrated mathematician, La Con- 
damine, in his second report on smallpox inoculation, mentioned that a 
text on the inoculation of Timoni, a physician practising in Constan- 
tinople, had been brought into France much earlier and even discussed 
in the "Conseil de Rdgence" (Government of the day in France) between 
1713 and 1725 but without any useful consequence (La Condamine, 
1759). The medical authorities, in general, were not really in favour of 
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this method. A few unfortunate examples of its possible effects were often 
cited, of individuals who had been inoculated; in particular that of thir- 
teen French soldiers who had been inoculated at Cremona and whose 
sorry fate was the following: "six had a great deal of trouble surviving, and 
only with inflammatory swellings which were present in their throats and 
tonsils for a very long time; three underwent the operation in vain and 
the four remaining died" (Duvrac, 1755). All the same, in Boston, three 
hundred people were inoculated without precautions and five died. In 
December 1723 a thesis was presented by Louis Duvrac before the 
Faculty of Medicine in Paris, of which it was said "rings a bell against 
inoculators; their operation is criminal; those who practise it are 
imposters and executioners, and the patients are dupes" (Duvrac, 1755). 
Up until the 1750s, inoculation remained essentially "on the shelf" in 
most European countries. In France, however, an example was set by the 
Duke of Orleans in 1756, who had his own children inoculated along 
with the Duke of Chartres and his wife. They were inoculated by 
Tronchin, a famous doctor, and thus gave a certain social impetus to this 
technique (Noel and Carpentier, 1827; Tronchin, 1906). 

An intellectual movement gradually developed and drew attention to the 
method. Amongst its most famous defenders was La Condamine who, 
during a voyage to the Middle East, was attracted by the idea of inocula- 
tion. Others supported it, like the Encyclopaedists and Voltaire (1734), 
who wrote of it in his twelfth philosophical letter, On the insertion of 
smallpox. Nevertheless, following a terrible epidemic which struck Paris, 
probably because some inoculated people had infected others in the city 
centre, Parliament sought the advice of two learned bodies: the Faculties 
of Medicine and of Theology. The latter wisely declared that, since every- 
thing on Earth had been created by God, inoculation could not be 
considered as evil. The Faculty of Medicine, for its part, set up a com- 
mittee composed of twelve members who, as chance would have it, 
divided into two camps: six "for" and six "against". Tired of the conflict, 
Parliament, with the agreement of the Faculty of Medicine, decreed that 
each individual could do as he pleased, on condition that the rules of iso- 
lation of the inoculees were respected so that they would not infect their 
fellow citizens (La Condamine, 1764; L'Epine et al., 1765; Tronchin, 
1765). 

More or less at the same time, a man emerged, followed by other 
members of his family, who would go on to play a major role in the 
struggle against smallpox. In 1767, Mr Robert Sutton, who was an 
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apothecary-surgeon from Debenham, a small town in the county of 
Suffolk, north east of London, had some setbacks with the classical vari- 
olation technique. He had himself been inoculated in 1753 when he was 
already over fifty years of age and, reflecting on the deep discomfort that 
the classical method had caused him, decided to go back to the good pre- 
cepts of Sydenham, the great English physician of the 17th century 
(Sydenham, 1816; Van Zwanenberg, 1978). This marked the end of the 
exhausting preparative procedures that preceded inoculation. Fresh air 
before, during and after variolation: that was what was needed, with a 
light diet and some exercise. Inoculation itself was carried out meticu- 
lously and in a gentle manner. It is very likely that the act of inoculation 
of the virus by puncture of the skin, that is to say intradermally, helped 
to reduce the seriousness of the subsequent infection, the natural route of 
infection being the pulmonary (respiratory) route. To preserve his exclu- 
sive interests, Sutton prescribed a secret nostrum, very probably 
mercury-based or perhaps antimony-based, whose virtues he extolled. 
Patients flooded into town. He and his family began to exploit an ever- 
growing clientele. His son Daniel, probably the best known of the Sutton 
line, established himself in 1763 in Chelmsford, which is about thirty 
miles from London. During the following year he set up two "clinics", 
providing more than fifty beds for his inoculees. The results were fantastic: 
within a few weeks, the fear, which had gripped everybody who had not 
gone through the ordeal of smallpox, began to evaporate. Daniel Sutton 
inoculated up to 440 patients on the same day. Soon clients came in such 
numbers that he, a surgeon without any qualifications, was obliged to 
share his "secrets" with two "qualified" physicians to support him in his 
work. Certain members of the Sutton family went abroad: Mr Worlock, 
father-in-law of Daniel Sutton, established himself in "an isolated house 
outside Paris, with flesh air, near Mont Louis, called P. La Chaise" 
(Anon., 1770). In this location, still called "Le P~re la Chaise", the most 
famous cemetery in Paris was founded in 1804. 

The Suttons attracted followers to whom they taught their methods for 
a fee of s and the undertaking that they practised their newly 
acquired skills in territories far away from the Suttons. The "inoculation 
package", which included the preparation of the patient, the inoculation 
and post-operative care, came to s 10 per patient, with great variations in 
price, ranging from nothing for poor people (which happened rarely, it 
would appear, with the Suttons, whose philanthropy seems to have been 
modest) to about s for wealthy people (about s at today's value). 
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In 1769 they boasted of having already inoculated 70,000 people in 
England and this was probably true. Its success having been proved, the 
Sutton method of inoculation was soon adopted throughout Europe. 

On the Continent, the Sutton method of inoculation enjoyed unques- 
tionable success. However, the number of inoculees, even though it was 
growing, never reached a significant proportion of the population. Inoc- 
ulation was accepted everywhere, providing that it was carried out 
outside the city walls and that the inoculees did not return for forty days 
after the inoculation, a very long time for someone who had to earn a 
living in the city. Thus, in 1779, the city of Dijon fixed the penalty at 
s (a large sum in those days) for both inoculators and inoculees who 
broke this rule (Bon, around 1900). Amongst the most celebrated 
inoculees in 1768 were the Royal Children of the Empress of Austria, 
Catherine the Second of Russia and then members of the French Royal 
Family. Louis XVI was inoculated in 1774, following the death of Louis 
XV from smallpox. In the Jura, in France, clearly in much more modest 
company, a very great number of patients were inoculated under the 
guidance of one man, Dr Girod (Husson, 1800 or 1801; Darmon, 
1986). 

At the end of the 18th century inoculation was used relatively frequently 
in Great Britain but was accompanied by two major inconveniences. 
First, even if it made one less ill than before, it could still sometimes cause 
serious health problems and even death (around one per thousand). 
Second, it propagated smallpox by contagion" the less the inoculees were 
affected by their variolation, the more they tended to keep up their 
normal jobs or occupation; consequently there was a greater risk of con- 
taminating their fellow citizens and workmates. There was thus a real 
need to find a better method of protecting susceptible people from con- 
tracting smallpox. 

The man who put this new method into practice, vaccination, was a 
modest English physician. His name was Edward Jenner. 



Chapter2 

The young Jenner 
(1749-1772) 

Edward Jenner was born in the English countryside. He lived there for 
the greater part of his life and died there. He was a man who liked the 
simple life but he was not averse to being amongst the powerful and 
obtaining their help if it was needed. It is likely that this latter character- 
istic was, to a large degree, directly linked with his desire to see the 
success of his method of preventing smallpox: namely vaccination, in the 
first and limited sense of the term (see Glossary). 

Jenner was born on 17th May 1749 (actually the 6th and not the 17th 
of our Gregorian calendar, which was adopted by the British parliament 
on 14th September 1752). He was born at Berkeley, a town not far from 
Gloucester, which is an attractive city and typically English, endowed 
with a large and beautiful Gothic cathedral. He was the fifth son of the 
Reverend Stephen Jenner. His family were respected by those acquainted 
with them and they were relatively prosperous. They maintained cordial 
relations with the noble Berkeley family, whose castle with its magnifi- 
cent towers still dominates the town of the same name. Jenner lived 
nearly all his life in Berkeley or in its vicinity, with the exception of some 
periods spent in London. 

We only have a broad outline of Jenner's youth. In October 1754 his 
mother brought her ninth child into the world, a little boy named 
Thomas. Unfortunately, the child, who was baptised on the 8th, died on 
the 9th, and his mother followed him to the grave some days later. Two 
months after this, it was little Edward's father who passed away. His 
mother was forty-six years old, his father tifF-two, and little Edward 
only five years old. He was probably cared for by his sisters: Mary aged 
twenty-four, Sarah who was sixteen, and Anne who was thirteen years 
old. His brothers, Stephen and Henry, were at that time students at 
Oxford. It seems that it was his eldest sister Mary, and especially, his Aunt 
Deborah, who took the place of his deceased mother. In particular, Aunt 
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Deborah was able to win the confidence of the little boy, and he held a 
deep affection for her throughout his life. 

In 1757, at the age of eight, he became a boarder at a grammar school in 
Wotton-under-Edge. He was certainly not a brilliant pupil. On the other 
hand, he did not completely waste his time for he began to collect dor- 
mouse nests, but more importantly he acquired a knowledge of smallpox. 
He was variolated like many other children because of the fear of an 
epidemic in the town, and the bitter memory of this stayed with him all 
his life. 

The following year, young Edward, then aged nine, left for Cirencester. 
At the local grammar school, under the supervision of the Reverend 
Washburn, he was subjected to a hard apprenticeship of Greek, Latin and 
French. His progress in the French language was so modest that he soon 
dispensed with it altogether. At this time French was the universal Euro- 
pean language. Later in the course of his work, Jenner was obliged to 
obtain English translations of the letters he received in French and to get 
his replies translated again back into French (de Laroque, 1805). 

He did, however, become interested in fossils that he found on walks 
outside the town, which for a boy of that age indicated a marked incli- 
nation towards the natural sciences. In Cirencester, he found not only 
fossils but also a number of friends that he kept throughout his life, in 
particular, Caleb Hilier Parry, a future Bath doctor, and Charles Brandon 
Trye, who was to become a surgeon in Gloucester. 

He left Cirencester after two or three years. The reasons for him turning 
to a medical career are not known. Perhaps it was his attraction to nature 
and living things. His aversion to going to the University of Oxford, in 
the steps of his brothers, was probably due in part to his lack of interest 
in classical studies, and in part, the expense of a university education, 
which was far too high for the little orphan and his family. That being so, 
he secured for himself, at thirteen years of age, an apprentice position in 
the practice of John Ludlow, a surgeon of Chipping Sodbury, not far 
from Bristol. Edward learned to practise as a "family doctor" in this small 
surgery. He stayed there for six years, and on occasions heard people talk 
of a disease of cows called cowpox, about its possible transmission to man 
and the consequences thereof. 

Six years of apprenticeship in England, at that time, allowed one to prac- 
tise medicine, at least in the English countryside, without having a 
diploma. Only two English universities then awarded official medical 
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qualifications" Oxford and Cambridge. Nevertheless, there were some 
"Schools of Medicine", based in certain hospitals, where medical teach- 
ing was available on a private basis. Jenner's supervisor, Ludlow, had 
himself been trained at St George's Hospital in London. It is possible that 
he advised Jenner to follow this career path. In any case, Jenner ended up 
in London, boarding at the house of the celebrated surgeon John Hunter 
(Kobler, 1960) for one hundred pounds a year (about one sixth of the 
price he paid for his future house). For two years, he studied hard, par- 
ticularly surgery with John Hunter, and anatomy with William, John 
Hunter's brother, but these studies only resulted in Jenner obtaining cer- 
tificates of attendance on the courses. He paid relatively dearly for this 
varied teaching but he became expert in medicine and surgery; perhaps 
as much, if not more so, than those who graduated from the two official 
English universities of the period. However, he would remain without a 
formal medical diploma, which he would always find irksome. 

Throughout this period in London, Jenner began and retained long-term 
friendships with Henry Cline and Everard Home, two future presidents 
of the Royal College of Surgeons. All three boarded in the house of the 
master surgeon, John Hunter. 

One of the outstanding events during his time in London was the return 
of Captain Cook in 1771, on his ship Endeavour, after three years at sea. 
The chief botanist on the expedition, Joseph Banks, brought back 
records of his observations and thousands of specimens of rocks, animals 
and plants, as well as having made a large number of drawings. It was 
necessary to list and classify all these treasures and, on Hunter's recom- 
mendation, Jenner was one of those who performed this work. When 
Cook was about to depart on another expedition aboard the Resolution, 
Banks suggested that Jenner go with them, with the prospect of receiving 
substantial remuneration. This was politely refused by Jenner, probably 
because of his affection for his older brother and his fondness for the 
countryside and its inhabitants. Jenner was not an adventurer. 

After two years of study under the guidance of John Hunter, Edward 
Jenner, then aged twenty-three, returned in 1772 to his native country- 
side. His older brother Stephen left his parish at Rockhampton, a little 
village nearby, to join him. The two of them set up house in the town of 
Berkeley. It was at this time that Jenner met Edward Gardner, who was 
to become his faithful friend and confidant. Gardner was a wine mer- 
chant and a poet, no less! 
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Edward Jenner was not only a man of intelligence and common sense, 
but he was also witty and sociable. He had numerous friends and met 
them frequently, at either his home, their homes or in the village pub. 
Lettsom (1808) recalls an interesting anecdote about Jenner. "He was on 
one occasion in Bath, at a great dinner, where a dish was served which 
needed to be warmed using a candle; and a convivial discussion arose as 
to whether the dish should be best placed a little above the flame, or posi- 
tioned directly in it. Jenner took the candle and held his finger in the 
flame for a while, then he put his finger above the flame but he was forced 
to withdraw it at once. 'There gentlemen', he said, 'The question is 
answered.'" Here was an advocate of the experimental method. 

Jenner's life during this period seems to have been very pleasant. He had 
a small inheritance, was a cultured man, well integrated into local polite 
society, and, lastly, had many interesting contacts in London. He had a 
good future in front of him. He was a man who enjoyed life. He dressed 
with a certain studied elegance, enjoyed good food, could sing in public, 
play the violin or flute, and could recite verse on occasion. In the words 
of his contemporaries, Edward Jenner was an accomplished gentleman. 
He owed a large part of his education to the efforts of Mrs John Hunter, 
a woman of taste and also a poetess when she was so inclined, who 
became friendly with him during his stay in London. On the other hand 
he didn't like playing cards, even though it was a society game par excel- 
lence at the time. Nobody is perfect! 



Chapter3 

Jenner, naturalist and 
country surgeon 

(1772-1795) 

But why think, why not to trie the Expt. 

From a letter from John Hunter to 
Edward Jenner, 1775 (Baron, 1838) 

Jenner possessed a very good medical knowledge, certainly equal or 
superior to the majority of his colleagues, doctors or surgeons. He started 
to practise as a surgeon (the only title he could assume), which consisted 
of carrying out minor operations, but sometimes very important ones as 
well! One day, when an urgent case presented itself at the Gloucester hos- 
pital and nobody was capable of looking after the patient, Jenner was 
hastily summoned (a journey of eighteen miles on horseback). He per- 
formed an emergency operation on a difficult patient with a strangulated 
hernia, who vomited during the operation, ejecting his intestines 
through his abdominal wound and onto the table . . .  Jenner succeeded 
so well with this operation that the patient survived for another ten years. 

In those days, a surgeon also used to practise general medicine, dealing 
with stomach pains, fevers and various other disorders. He was a family 
doctor and apothecary, both making and distributing medicines. He also 
gave variolations. Jenner frequently seemed to fulfil the role of consultant, 
in that he was called on by his colleagues to give advice on difficult cases. 
That meant that he often travelled on horseback, quite far from his home. 
These long periods away from home must certainly have given him time 
for reflection. In 1775 Hunter offered him a partnership in London to 
teach natural history, including comparative human anatomy. Jenner 
would have had to invest s in the venture (about s by today's 
values), a large sum of money. He declined the offer: the charms of the 
country were more attractive to him than those of the city. 

During the first part of his professional life, the one which could be called 
the "pre-vaccination" period, Jenner took an interest in numerous sub- 
jects, both related and unrelated to his job. He perfected and published 
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in 1783 a method of purification by emetic, a substance used to make 
feverish patients vomit and also (in principle) to reduce their temperature. 
He tested the properties of human blood as a plant fertiliser. He crossed 
dogs of different breeds in order to observe their offspring and thus the 
transmission of parental characteristics; despite all his efforts, the male fox 
would not breed with the female terrier. He also studied the behaviour of 
migratory birds, something that also fascinated many of his colleagues. 

He also threw himself into the conquest of the air. Following the newly 
developed techniques of Charles, the French physicist, and together with 
Lord Berkeley, he constructed a hydrogen balloon which was inflated at 
Berkeley castle and lifted off to land about ten miles away, close to 
Symonds Hall. (The experiment was done on 2nd September 1784, per- 
sonal communication from Malcolm Beeson.) A second flight left 
Kingscote, still without a passenger but with a poem by his friend 
Gardner, the last lines of which are: 

My flight I tookj~om Kingscote's happy plain, 
A daring wand'rer through the etherealsky; 
Then, gentleJ~iend, pray take me back again, 
Perhaps, once more, another course to try. 

These were probably among the first British aeronautical attempts but, 
quite obviously, Jenner didn't want to risk being a passenger! 

The inventors of hot-air ballooning, the Montgolfier brothers, got the 
idea when (so the story goes) they saw a petticoat drying above a stove, 
fill with hot air and rise up, much to the amazement of the onlookers. 
Another version, a more prosaic one, describes how Etienne, the 
youngest of the two brothers, was sitting by the fireside looking at the 
smoke rising and began thinking of somehow capturing it in cloth in 
such a way as to lift a weight. Whichever it was, the first hot-air balloon 
was launched by the Montgolfier brothers at Annonay on 4th June 
1783, and this was followed by several other attempts. The first flight to 
carry passengers actually carried a sheep, a rooster and a duck. On 21st 
November of the same year a flight by Pil~tre de Rozier and the Marquis 
d'Arlandes took place. They had to argue with the King of France to 
obtain permission to lift themselves into the heavens, rather than the 
two base criminals that had been thrust on them for this purpose in case 
of an accident. The first balloon to be filled with hydrogen, the result of 
the work of the physician Charles, made its flight on 27th August 1783, 
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in the Champs-de-Mars in Paris. It was followed by numerous other 
flights, one of which was from Sandwich in the county of Kent, right to 
the outskirts of Lille in France (about eighty miles), on 22nd February 
1784, bearing the name and address of the sender, a certain William 
Boys (Figuier, circa 1900). This man can be thought of as the inventor 
of those balloon races that have enchanted children at numerous village 
fetes from that day on. The winner is the one whose balloon goes the 
furthest, a tradition going back to the 18th century. Apparently, the 
world record is held by a seven-year-old English boy called Andrew 
Byers, who released a helium-filled toy balloon costing s 1 in June 1997 
from Bromley, England, which was later found in New Zealand (AFP, 
1998). 

In 1785 Jenner bought his Berkeley house, Chantry Cottage, for s 
It was a pretty house with a garden, next to the magnificent church in this 
rambling village (Gethyn-Jones, 1991). It is very difficult to estimate the 
current monetary equivalent but s at the end of the 18th century 
would represent about s at present-day values. 

Sometimes, the local climate proved rather severe. In January 1786, 
when he reached Kingscote, not far from Berkeley, he almost froze to 
death in a snowstorm. Two years later he married Catherine Kingscote, 
who lived in the little village of that name. Perhaps this explains the risk 
he took. 

Edward Jenner maintained a deep respect and attachment for his ex- 
patron John Hunter; with the passage of time and approaching old age, 
he became a true friend. Hunter, being an inquiring person, asked Jenner 
to provide him with numerous pieces of information; for example, on the 
behaviour of cuckoos or the hibernating temperature of hedgehogs. He 
also asked for anatomical specimens, in particular from the nearby 
estuary at the mouth of the large river Severn not far from Berkeley: dol- 
phins, eels, salmon, birds and even a "small" whale ("a bottle-nosed 
whale") five metres long (Saunders, 1982), with teeth, and whose adult 
length reached about ten metres; the poor thing was shot after venturing 
into the shallow waters of the estuary, where it must have got stuck in the 
mud. All found their way into Hunter's collection. Jenner tackled these 
tasks with obvious zeal. His natural history work led him down the path 
of scientific observation and thus, ultimately, towards the study of vacci- 
nation. Hunter and Jenner maintained a friendly and professional 
relationship right up to Hunter's death. 
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The studies on the cuckoo demonstrated Jenner's rather unusual powers 
of observation. Everyone knows the unfortunate habit the cuckoo has of 
laying its eggs in another bird's nest in the hope that the poor bird will 
not notice the difference. It was Jenner who was the first to observe that 
the majority of cuckoos choose nests containing eggs that most resemble 
their own in colour. The cuckoo's egg has an incubation period which is 
a little shorter than that of the legitimate occupants of the nest. It hatches 
out first if it is laid at the same time as the other eggs, and it is this which 
the female cuckoo takes advantage of. However-  and this was already 
k n o w n -  nasty things happen in the nest after the birth of the little 
cuckoo, who is soon the only one left. Who pushes the other eggs and the 
new-born chicks out of the nest? For a long time people believed that, for 
some obscure reason, the parent birds themselves, on seeing a dear little 
baby cuckoo, suddenly got rid of their own offspring. In a first manu- 
script which was accepted for publication by the Royal Society, Jenner 
speculated on this last point but he was totally mistaken. 

It was in the following spring, in 1787, that he discovered that it is the 
hateful baby cuckoo, hardly out of its shell, which pushes the other eggs 
straight out of the nest before they are hatched. It stays there on its own 
and gets all the food that its adopted, and completely hoodwinked, 
parents bring to it, not noticing that they are feeding an ungrateful 
intruder. Jenner initiated experiments, which consisted of adding or 
removing eggs to and from the nests, in order to study the behaviour of 
the occupants. Thus, having left a cuckoo egg in a nest that already con- 
tained one, he witnessed a fight between the baby cuckoos. Like Japanese 
Sumo wrestlers, they pushed and shoved in an attempt to throw the other 
out of the family circle. Each had the advantage of the other in turn, 
before one was successful in pushing the other out of the nest. Jenner, the 
expert, thought the contest was remarkable. This work is typical of the 
naturalists of that period, fascinated by nature and its wonders. It is how 
Jenner discovered the anatomical peculiarity of the young cuckoo, 
which, within its first few days, shows a curious conformation of its back 
that facilitates the expulsion of any foreign body from the nest. Jenner 
also dissected many cuckoos to reveal their secrets, including the food in 
their stomachs. 

To complete his studies, Jenner had to establish a whole network of cor- 
respondents who collected information for him. He was assisted in this 
collection by his nephew Henry, an apprentice surgeon put under his 
supervision, who, it seems, wasn't exactly enamoured of having to make 
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a daily round-trip of more than six miles on foot in order to report back 
to his uncle on how the hatching was going. Jenner retrieved the first 
version of his article and rewrote it. He submitted a masterpiece of obser- 
vation to the Royal Society. His article was accepted (Jenner, 1788). The 
following year, with the help of some friends who were well established 
in the Society, friends whom he had known during his time in London, 
he was elected a Fellow. It was an important promotion for him, and 
totally deserved. He was then aged forty. For more than a century after 
Jenner, no one was able to confirm his surprising observation on the 
behaviour of the baby cuckoo. It was only in 1921 that, thanks to pho- 
tographic techniques, it could be verified. 

In March 1788, Jenner married Catherine Kingscote. He was thirty- 
eight years old, she was twenty-seven. He had some trouble winning over 
his future brother-in-law who, as head of the family, thought Jenner's cre- 
dentials rather lacking. His in-laws bore the name of Kingscote, the 
village where they lived, and this marriage was important enough to be 
announced in the local newspaper, the GlaucesterJaurnal. It was a fine 
marriage for Edward who, as a result, became the nephew of the Duke of 
Suffolk and the brother-in-law of the banker, Robert Ladbroke. Jenner 
left his brother to go and live with his young wife. It was at that time that 
Jenner joined a society, which he called the Convivio-Medical, whose 
meeting place was The Ship tavern at Alveston. This was just a meeting 
of friends who got together to talk about medicine, have something to eat 
and drink a few beers. 

Jenner did not, however, forget the problems he was encountering in his 
patients. In 1788 he and his friends from the area founded a real medical 
society, perhaps the first rural one of its kind, for the purpose of exchang- 
ing points of view on clinical cases that were difficult to resolve. They met 
in the Fleece Inn at Rodborough. The association was governed by rules 
laid down precisely, even what penalties to impose on those who dis- 
obeyed the rules, unpunctuality, unexplained absences. This was the 
Gloucester Medical Society or the Medico-Convivial, in contrast to the 
more familiar and clearly less scientific one, the Convivio-Medical, 
which met at The Ship. Among the members were Parry from Bath, 
Hicks from Bristol, and Matthews from Hereford. All these doctors trav- 
elled many miles, on horseback or by horse and cart, to discuss science 
and clinical cases, and to savour, among friends, a good English dinner, 
such as pheasant or a tender boiled leg of mutton. 
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Among the subjects broached at these meetings was chest angina, the 
pathology of which was not known. Heberden, John Hunter's doctor, 
had identified this illness as a clinical entity in 1768. Jenner had the 
opportunity to do an autopsy on two people who had died of this afflic- 
tion, and he had established that a calcification of the coronary arteries 
was the only peculiarity. When Hunter fell ill in 1785, Jenner immedi- 
ately suspected that his friend had suffered an angina attack. He wrote to 
Heberden, pointing out his observation, with the express request not to 
divulge anything to his patient. Following the latter's death, the autopsy 
revealed an obstruction of the coronary arteries. In 1799, Parry published 
a book on the subject and attributed to Jenner the idea that the origin of 
the illness could come from a calcification of the coronary vessels (Fye, 
1994). 

During the same period, in November 1789, a curious story about inocu- 
lation unfolded. The threat of a smallpox epidemic unexpectedly arose, 
and Jenner found himself confronted by the need to protect the people 
around him who had never had smallpox and who hadn't been variolated. 
Then, in the neighbourhood of Cheltenham, a small spa town not far 
from Berkeley where he was spending a few days, a few cases of a human 
illness, then called "swine pox", appeared. The manifestations or clinical 
signs were poorly defined, which meant that this contagious human 
illness could not be distinguished from other diseases producing the same 
sort of skin eruptions. The symptoms were similar to those of benign 
smallpox. Jenner decided to use some swine pox lymph to inoculate his 
son Edward junior and two young servants. All three ran a grave risk of 
contracting natural smallpox. It was the availability of the swine pox, an 
illness whose appearance was so close to the benign form of smallpox that 
it was often being confused with it, which led Jenner, in this emergency, 
to use this "material" (see Glossary). 

There is nothing to show that he wanted to develop a new technique. 
However, later on, this episode delighted the numerous antagonists of 
vaccination who saw in it proof of his black designs in the matter of vac- 
cination. They reproached Jenner for having used, on his own son, the 
smallpox virus (variolation) and not the vaccine which he advocated for 
others. If it had been the swine pox that he used, he was criticised for 
having switched later from swine pox to cowpox for fear of being 
ridiculed for transmitting a disease of pigs to humans. In fact, Jenner, like 
most thinkers of the period, probably believed that the substance which 
he inoculated was an attenuated form of the human smallpox. In any 
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event it is impossible to have a clear idea of what really happened. We 
know nowadays that a virus exists which is related to that of smallpox, 
and is especially liable to attack pigs. However, this virus, which is a 
distant relative of human smallpox, even if it can infect humans, only 
provides minimal protection against smallpox. It is therefore not very 
likely (but not impossible) that Jenner actually used the virus of real 
swine pox to inoculate his eldest son, Edward. The test of protection by 
variolation, which he put forward some months later, showed that the 
three who were inoculated were protected (in varying degrees) against the 
smallpox. It seems most likely that he used a strain of the virus from 
benign smallpox. In any case, this episode occurred seven years before his 
first experiments on vaccination. 

Thinking, with some justification, that "the cloth maketh the man", 
Jenner decided that it was time to gain himself recognition as a "doctor". 
In July 1792, the University of St Andrews in Scotland (St Andrews is the 
Mecca for golf and the seat of an ancient and respected university, 
founded in 1410, some thirty miles north of Edinburgh) conferred on 
him the degree of Doctor of Medicine. The procedure was somewhat 
curious, since the award was made on the recommendation of two 
medical doctors, in this case his friends Parry and Hicks, who considered 
him worthy of the title, in return for a donation. Hadwen (circa 1900), 
who was against vaccination, quotes a price of s towards the good 
works (or whatever) of the university. In fact, in England, only the Uni- 
versities of Cambridge and Oxford had the right to confer the title of 
Doctor of Medicine. As a reaction to this and under pressure from those 
dissatisfied by this state of affairs, the Scottish universities got into the 
habit of"selling" their diplomas of medicine with the minimum of guar- 
antees being given in their letters of support. They were perhaps quite 
interested in this as a source of revenue. It must be admitted that few doc- 
torates in medicine have fallen into better hands than Jenner's! Jean-Paul 
Marat, the revolutionary, was also awarded a diploma "accredited" by the 
University of St Andrews. Born at Neuchatel, he studied in Switzerland 
before living in Bordeaux, then in Paris. From there he went to live in 
England from 1765 to 1776 and was received as a Doctor in Medicine 
on 30th June 1775. On returning to paris he embarked on a short career 
as a general practitioner, then as a physicist specialising in the study of the 
nature of light, fire and electricity, before becoming the bloodthirsty 
extremist that we know, during the French Revolution. 
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In 1795, Jenner went to live in Cheltenham for the first time. His health 
was fragile and he barely survived a severe attack of"typhus", probably a 
typhoid fever. George III, who had problems with his own health, came 
to stay there in 1788, for it was a spa town. Fame came to Cheltenham in 
an unexpected fashion, with the arrival of the King and his court. His stay 
of five weeks did much for the image of the little town. Having only just 
settled in there, Jenner seems to have immediately appreciated the fash- 
ionable but provincial side to life in this town, and soon felt at home 
there. 

For that matter, life at Chantry Cottage was not always routine either. In 
1794, Mary Reed, her husband William, her brother James Watkins and 
a medical student Robert Edgar were travelling to Bristol. Sometime 
before, while feeling unwell, William had imprudently made a will of 
s (around s in today's money) in favour of his young and 
beautiful wife Mary. She decided with the help of her brother to poison 
him and then to marry Edgar. During a stay near Berkeley, Watkins beat 
poor William Reed and the sister poisoned him. In the New Annual Reg- 
ister of 1796, it is written: "Yesterday came on at Gloucester Assizes the 
trial of Mrs Mary Reed, charged with the wilful [sic] murder of her 
husband, William Reed, Esq., in the month of May, 1794, at Swanley, in 
the parish of Berkeley. Mr Jenner, surgeon, of Berkeley, deposed to his 
'being called in to Mr Reed in consequence of the wounds he received, 
which he, however, did not think were the cause of his death, but sup- 
posed to be occasioned by some poison administered; that on opening 
the body he found the stomach inflamed, and some liquid in it, some 
spoonfuls of which he gave to two dogs, and it killed them'. Notwith- 
standing the evidence, the jury, after an absence of an hour and a quarter, 
returned with a verdict of Not Guilty, which was evidently a surprise. The 
trial lasted for seventeen hours" (Fynmore, 1887). The experimental 
method did not convince everyone then, and it still often doesn't now! 

Jenner had a number of other problems at Berkeley. He was tired of prac- 
tising as a surgeon, which exhausted him, and with the title of Doctor of 
Medicine he aspired to enjoy the privileges that went with the position. 
He had two nephews, one of whom, Henry, had as an adolescent assisted 
him in his work on the scandalous behaviour of the baby cuckoos. They 
had just finished their medical studies and wanted to return to Berkeley. 
Finding enough patients in the area for three doctors was difficult. Fur- 
thermore, the very damp climate of the Severn valley didn't particularly 
suit his wife, whose health was fragile. To crown it all, the latter had 
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refused to recognise "the new Countess" of Berkeley, who had become 
the mistress of the area. This was Mary Cole, one of three beautiful 
daughters ("not shy" it was said) of a butcher from Gloucester. She had 
seduced the Earl of Berkeley and ended up marrying him eleven years 
later. During all that time she ruled the castle as Miss Mary Tudor. She 
was accepted in varying degrees by the strict society of that period, even 
after achieving her marital status, although she had adapted very well to 
the new situation and conducted herself in an irreproachable manner. 
This was an important issue, and Jenner had to take the decision to leave 
Berkeley and become established elsewhere. As the years went by, his 
stays in Cheltenham became longer and longer. 

However, throughout his medical career, which had started when he was 
thirteen, Jenner never forgot his first contact with smallpox, namely var- 
iolation. He probably maintained almost daily contact with this disease 
through his patients, for it was endemic practically throughout England 
and, indeed, Europe. 



Chapter 4 

The myth becomes reality 
(1795-1798) 

"But few of t  he milkmaids would get it" she said, "for their hands had 
been sore j~om the cows, and altho' it was horrid to milk when the beast 
had their bag all broken out, it was certain, at least to keep the small-pox 
~om the house. " 

The origin of vaccination by a Medico (Erichsen, 1884) 

It was about this time that the problem of cowpox caught Jenner's imagi- 
nation. It is a relatively benign animal infection of the cow but 
transmissible to humans and perhaps gave them protection against small- 
pox. This was no longer just an idea to mull over on horseback, between 
visits to patients, as he had been doing for a very long time, but a concrete 
means of saving his fellow man from an horrific evil. According to Baron 
(1838), it was during his apprenticeship that an incident occurred which 
focused Jenner's thoughts on cowpox. A young countrywoman told him: 
"I cannot take that disease [small pox], for I have had Cow Pox." A long 
time later, still according to Baron (1838), Jenner and Gardner were 
riding "on the road between Gloucester and Bristol, near Newport, when 
the conversation passed. . ,  he went over the natural history of Cow Pox; 
. . .  and with deep and intense emotion mentioned his hope of being able 
to propagate that variety (which afforded protection against Small Pox) 
from one human being to another, till he had disseminated the practice 
all over the globe, to the total extinction of Small Pox." Obviously, such a 
text could be considered to be of doubtful authenticity. On the other 
hand, in 1788 Jenner took a drawing of the hand of a milker infected with 
cowpox to London and showed it to Sir Everard Home and others. It was 
not exceptional for this topic to come up in conversation, lectures and 
even in the medical literature (Pearson, 1798, cited in Crookshank, 
1889). However, the possible protection conferred by cowpox against 
smallpox was clearly a subject of some ridicule or, at least, of suspicion. 
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Nevertheless, when Edward Jenner began medical practice in Berkeley, 
England, around 1772, his work as a surgeon gave him the opportunity 
to variolate, using a virus produced from benign smallpox blisters or var- 
ioles. Sutton's influence on the technique of variolation had been very 
beneficial; patients were clearly less ill than before. From then on, clients 
grew in number and Jenner began work on a new section of the popula- 
tion" the peasants, masters and servants who had never been the subject 
of this type of preventative medicine. Variolation provoked local symp- 
toms at the site of the inoculation, visible pustules and general aches, 
pains or fever in varying degrees. On the other hand, if the subject had 
been immunised by the natural smallpox or a previous variolation, only 
a very light reaction occurred that was practically undetectable. Thus it 
was easy to test with some certainty whether or not a variolated person 
was susceptible to smallpox infection by his reaction to the inoculated 
virus. At that time, a good number of these people would have already 
contracted the cowpox (vaccinia) by milking diseased cows. 

Jenner came across many people who did not react to variolation, and 
many of these remembered having contracted cowpox at some time or 
other in their lives. This revived old memories in Jenner concerning 
rumours about protection against smallpox, something he had heard talk 
of during his apprenticeship with Ludlow. "The cowpox protects the 
human constitution from the infection of the small-pox", Jenner wrote 
in 1798 in his first publication on the subject (Jenner, 1798). Husson, 
one of the French doctors who did much in support of Jennerian vacci- 
nation, stated clearly in his book of 1800 or 1801 that Jenner was aware 
that "when farmers hired their servants, they chose, out of preference, 
those who had had smallpox. That seemed to be for two reasons: the first, 
was to avoid exposure by having such a disgusting and contagious illness 
in the house; the second was that individuals who had contracted the 
variole in the past were thus incapable of contracting the cowpox, and 
one didn't have to worry that they would infect the herd by carrying from 
one cow to another a sickness which diminished their value" (Husson, 
1800 or 1801). This was simply a statement of good country practice. 

Cowpox is a disease of cows. At that time, it was not too rare, according 
to most writers. However, it took Jenner nearly two years to find a second 
case that could be used in vaccination. During the first half of the 19th 
century almost every case of cowpox seen by doctors was reported in the 
official medical journals. Some prestige was acquired by those who dis- 
covered cases. Later, many more cases were discovered. In Wiirttemberg, 
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five or six cases per year were registered between 1865 and 1868; in 
Denmark, during 1874, 374 cases of cowpox were detected, spread over 
forty-one different locations (D'Espine, 1885). Many other references 
can be found in the literature, probably hundreds more. It is not certain 
if all these cases were spontaneous. When the production of vaccine from 
calves began, many such animals were only rented for a short period of 
time and then sent back to their owner, where they were able to transmit 
the disease to other bovine subjects (Abbott, 1889; Dixon, 1962). It is, 
in fact, a sickness we come across today (Gibbs et al., 1970, 1973), taking 
the form of vesicular eruptions which turn into pustules, soon becoming 
ulcerous localised sores at the base of the udder of the cow during lacta- 
tion. The milking of these animals becomes difficult because it hurts 
them and their milk yield is diminished. It is not surprising that farmers 
had identified this infection a long time ago. This malady in cows was 
called "cow pox" or "cowpock" in England or "kine-pock" in America. 
The virus which causes cowpox is probably not of bovine origin (nor 
equine either, as Jenner thought), but may have been transmitted by cats, 
intermediary hosts between wild rodents, the natural reservoir, and 
milking cows (Gaskell and Bennet, 1994). Cowpox virus causes an 
infection in man that used to be called vaccinia. By extension, the agent 
responsible for its transmission came to have the same name (see 
Glossary). 

The idea of inoculating with a contagious disease, in order to protect 
against that disease, was being talked about at that time. It was only an 
extension of variolation in the manner of Lady Montague, which was 
common in the 18th century. For example, sheep were protected against 
the sheep pox, a disease resembling human smallpox. It involved inocu- 
lation of sheep with the liquid from pox lesions on infected sheep and was 
known as "clavelisation" (Hurtrel d'Arboval, 1838). This practice even 
became obligatory for a while in countries such as Prussia and in some 
departments in France. 

So Jenner began studying the transmission of cowpox to humans. His 
observations were listed in his first publication. Now was the time for 
action and to test whether cowpox infection could protect against small- 
pox in humans. Cowpox naturally transmitted to humans produced a 
benign infection but one which sometimes had to be treated. A priori, 
there were no major problems to worry about concerning the inoculation 
of cowpox into humans. On the other hand, the uncertainty lay in the 
transmission of the cowpox from one person to another, from arm-to- 
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arm, so to speak, a method which was already used to inoculate with 
smallpox. What would happen to cowpox transmitted in such a way? 
Jenner didn't know the answer. It is likely that he himself didn't envisage 
that the virus could change in virulence for, at that time, this phenome- 
non was unknown. After cowpox vaccination, he certainly anticipated 
carrying out a test inoculation of smallpox to see what effect the prior 
vaccination with cowpox had. The practice of inoculating his patients 
with smallpox was a normal procedure. Creighton, in 1889, indicated 
that a second variolation was used as proof of success of the first one by 
the variolators, who wanted to reassure their patients by this action that 
they were actually protected against smallpox. There are no details in 
Jenner's writings on this subject. 

As chance would have it, an epidemic of cowpox appeared on a farm 
belonging to a member of his medical practice, and a young woman 
called Sarah Nelmes, probably the farm-owner's daughter, fell victim to 
it. The guilty party in this mishap was called Blossom, a cow whose hide, 
a precious relic, is preserved in the library of St George's Hospital, 
London, and whose horns are in the Jenner museum at Berkeley. In 
several of his letters, Jenner mentioned sending some of Blossom's hair to 
friends. A picture of the cow, painted in the "naive" style, shows a cow 
with a reddish-white coat and with a white head, the characteristics of an 
ancient breed known as "Gloster". It is rather similar in appearance to the 
Hereford breed, which originated nearby. American films have made this 
bovine race familiar throughout the world. They were widely exported to 
the United States, where they formed a large part of the national herd. 

Jenner distinguished two forms of cowpox: the first (pseudo cowpox), the 
true one, was capable of protecting against smallpox; the second had no 
protective effect at all. The case of Sarah Nelmes was a case of the real 
cowpox. Jenner chose as his subject for inoculation a young boy in good 
health, little James Phipps who was just eight years old. A painting by 
R. A. Thom depicts the scene and shows a young and rather chubby boy 
being held fearfully by his mother. A nicely dressed country girl, pre- 
sumably Sarah Nelmes, is holding out her hand with a cowpox pustule 
on it, it is just about to be opened by Jenner himself before he injects the 
material contained in it into James Phipps. The whole thing makes a very 
pleasant picture. In reality, the only true detail which we have of the scene 
is Sarah Nelmes' hand, which has been reproduced from Jenner's first 
book. 
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James Phipps complained for several days of discomfort around his 
armpit; on the ninth day he felt a little cold, lost his appetite, had a bit of 
a headache and remained indisposed for that day and the following night. 
However, from then on, he recovered and the little scar, at the spot where 
he was inoculated, disappeared quite quickly, probably to the great joy of 
Jenner himself, if not of his patient. "But the whole died away without 
giving me or my patient the least trouble" wrote Jenner (1798). 

On 1 st July following this, Jenner variolated his small patient, an opera- 
tion that, as an inoculator, he was used to carrying out. James produced 
a very small reaction, of the type observed in people who had already con- 
tracted smallpox or who had already been variolated. Some months later 
Jenner did the same test again and achieved the same result. James 
Phipps, with just one inoculation of cowpox virus, had been vaccinated, 
giving him an immunity, that is to say protection, against smallpox. 

Sarah Nelmes and James Phipps had made history. Sarah had been in no 
danger, apart from the scratching of one of the pustules on her hand. 
There had been a little more risk for James but it was, nevertheless, fairly 
limited. 

When Jenner introduced his method, people continued to use the term 
inoculation (used for variolation) because a disease was actually being 
transmitted. The cowpox infection of humans, called vaccinia, had to 
develop to some extent in order to give effective protection. Later, vacci- 
nation certificates recognised this fact, for the doctor carrying out the 
vaccination had to declare that the vaccinated person had "made" the 
vaccine, in other words shown a reaction to the vaccination. In practice, 
one could see if the vaccinated person developed a characteristic vaccinal 
pustule at the site of inoculation. The word "vaccination" replaced the 
word "inoculation", first for the smallpox vaccine only, and afterwards, at 
the suggestion of several doctors and Louis Pasteur, for all vaccines and 
all diseases (see Glossary). The word "immunization" is also currently 
used. 

Poor Jenner remained inactive for several months, as no cases of cowpox 
were reported to him! In addition, Lady Berkeley was suffering from 
repeated haemorrhages after her last confinement (her first legitimate 
confinement), and Jenner had to attend her for a whole year. 

In the spring of 1798, it rained a lot in the green Vale of Berkeley and, 
unfortunately for the cows, cowpox reappeared. Jenner began his work 
again and wrote his first manuscript. He sent it to the President of the 
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Royal Society, Sir Joseph Banks, who returned it, politely remarking that 
the number of cases studied was very small and that Jenner would more 
likely keep his colleagues' esteem in this respectable society by withdraw- 
ing his manuscript and forgetting about it as quickly as possible (Baron, 
1838; Baxby, 1999). 

But Jenner was not the sort of man to be influenced by other people's 
opinions that easily. He published his book in London, the cost of which 
he met himself, and arranged for two London bookshops to sell it at 
seven shillings and sixpence (about s at today's prices). It is a concise 
book of 75 pages, printed in big letters, augmented by four beautiful 
colour engravings, at least for those who can appreciate the sight of large 
pustules on the arms of those people suffering from the vaccine or those 
who had been inoculated. Two versions of the manuscript are known to 
exist. Jenner probably wondered whether to give it to an obliging brother 
to read or to a friend versed in medicine, or both. His own family, apart 
from his two nephews, were more interested in religious works than in 
problems of immunity at that time. This book contained the first 
description of a safe and effective method of protection against a terrible 
and menacing disease, smallpox. The dedication of the book, dated 21st 
June, was to his friend Caleb Parry. The work appeared on 17th Septem- 
ber 1798; in it Jenner described a number of people who had been 
infected by cowpox and were not susceptible to variolation or to direct 
exposure to people ill with smallpox. He also described a number of cases 
where people who had had smallpox were resistant to cowpox and, 
finally, he observed that some people he had vaccinated with cowpox 
were resistant to variolation when it was carried out some months later. 
In his text, Jenner went back to the scientific consideration of the origins 
of cowpox, suggesting it was derived from a disease in horses called "the 
grease". The stance which he took on this issue, which was a difficult 
problem with the technical methods available at that time, would be a 
continuing source of dispute between himself and his opponents (Jenner, 
1798; Lafosse, 1865). 

His book became a real success, and it was republished several times in 
Jenner's lifetime. He completed it with observations obtained from some 
new cases (Le Fanu, 1951). Today, it is no longer people who are per- 
forming variolation but collectors who snatch up this book, and for a 
price which bears no relationship to that of the period. Even after adjust- 
ing for inflation, it is at least 200 times more expensive! 
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In his first publication Jenner called cowpox by a Latin name, variolae 
vaccinae, that is to say the variole of the cow, and talks of inoculation in 
the same way as for variolation. As far back as 1800, Richard Dunning, a 
surgeon from Plymouth, published a book entitled Some Observations on 
Vaccination and the Inoculated Cowpox (Copland, 1846, 1859). For their 
part, the editors of the Biblioth~que Britannique in Geneva (1800) and 
Husson in 1800 or 1801, were already using the words "vacciner" and 
"vaccination" in French. The terms "vaccine", "vaccination" and "to vac- 
cinate" were quickly invented and adopted for common use (see 
Glossary). 

During this period, Jenner became a famous man. Unfortunately, this 
fame brought with it its share ofjealous and envious people who harassed 
him, tormented him and tried to ridicule him by saying his theories were 
complete rubbish. However, Jenner benefited in equal measure from a lot 
of support in spreading news of his method of protection against small- 
pox. The Berkeleys put their trust in him and helped him at every 
opportunity. His brother Henry, chaplain to a family who belonged to 
the upper classes in Cheltenham, favoured him with an introduction into 
the fashionable salons. His friends, at least those closest to him, sup- 
ported him. His standing as a member of the Royal Society was certainly 
a big help. Later on, a multitude of both famous and unknown advocates 
of vaccination emerged throughout the world. 

Variolation had gradually become accepted and established during the 
18th century, at least in England. Although the practice was somewhat 
crude and risky for the patients, it did not pose any special ethical or 
moral problems. With the benefit of hindsight, the advantages of vacci- 
nation over variolation are very clear, much clearer than they may have 
been at the time. Indeed variolation was sometimes fatal. Furthermore, 
the risk of contagion was considerable and variolation could not, there- 
fore, be carried out safely in densely populated urban areas. When 
Jennerian vaccination with real cowpox was carried out, not only were 
the side-effects minimal but it was also possible to know whether the vac- 
cination had been successful. The simple observation of a local skin 
reaction was enough (Tiessier, 1923). 

Jenner's English colleagues were really not worried about the validity of 
the new method. Jenner himself came to London with his family to give 
demonstrations and stayed there for three months. He brought a little 
cowpox material from Berkeley enclosed in the shaft of a bird's feather 
and sealed with wax. This he entrusted to his friend Henry Cline, who, 
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hoping for the best, inoculated a child in the hip, trusting that the inflam- 
mation caused by the vaccine would be beneficial to the patient, who 
suffered pain in this area. 

It was not a very glorious beginning for Jennerian vaccination, but prefer- 
able to indifference. As luck would have it, a doctor named Lister, an old 
consultant at the London smallpox hospital, attended the trial and con- 
firmed that the child was protected from smallpox (Jenner, 1799, 1800, 
1803; Baron, 1838). Such confirmation came from a variolation test 
made by Cline or Lister. In any case, Cline was delighted and spread the 
news, thereby ensuring that Jenner's method became a public success. 

As Ring wrote in 1803, vaccination, when compared with variolation, 
conferred apriori the same immunity, but with benign secondary effects 
and without the risk of contagion for others. Vaccination had to be 
carried out with true cowpox and not with any other "virus". 



1 Tell-tale pockmarks on the 
3,000-year-old mummified 
head of Egyptian Pharaoh 
Rameses V, who died in 1157 
BC, testify to the length of time 
that smallpox has been the 
scourge of humanity. (Repro- 
duced with permission of 
WHO.) 

2 This unfortunate boy, from 
the former Zaire, was a victim of 
smallpox. This case was a rela- 
tively benign form of the 
disease. (Reproduced with per- 
mission of WHO.) 



3 A case of smallpox in 
Afghanistan, during the final 
years (around 1950-1970) that 
this disease could be found on 
the planet. (Reproduced with 
permission of WHO.) 

4 Toxic or haemorrhagic smallpox, the most dangerous type of smallpox, 
characterised by a profound weakness and also by the absence of pustules. 
From Riketts and Byles (Heagerty, 1924). (Author's document.) 



5 A little boy from 
Afghanistan bears the 
indelible mark of 
smallpox. He has 
pitted skin which will 
stay with him 
throughout his life. 
Vaccination could 
easily have prevented 
this. (Reproduced 
with permission of 
WHO.) 

6 Smallpox is dead but many 
alive today still bear the pock- 
marks or, like this woman (in 
the former Zaire), are left totally 
blind. (Photograph taken in the 
1970s, reproduced with permis- 
sion of WHO.) 



7 A portrait of Mirabeau, the mod- 
erate French revolutionary 
(1749-1791). He was disfigured by 
smallpox. His ugliness didn't stand in 
the way of his romantic adventures 
and it seems he pleased the ladies. In 
general, facial disfigurement caused by 
smallpox was not depicted by painters 
and engravers. Here, Mirabeau, who 
was proud of his bad looks, must 
himself have requested that the pock- 
marks be retained. (Author's 
document.) 

8 Hailstone, a song in praise 
of famous people marked by 
smallpox. Obviously a piece of 
good humoured satire. Starting 
from the top left and moving 
anti-clockwise: Rochefort and 
Veuillot, the controversial jour- 
nalists, General Kldber, 
Colonel Baudry (not very well 
known) and Mirabeau. 
(Author's document.) 



9 "Among a fine collection of original Hindoo (Hindu) drawings brought to 
this country (in the library of Mrs Bliss of Kensington, open around 1815), 
which illustrate the mythology and manners of the East; there is one whose 
subject is a religious dramatic representation of the actions of the Small Pox 
Goddess. This evil spirit stands with two raised crooked daggers, threatening to 
strike on the right and left. Before her are the band of executers of her vengeance. 
Two of them wear red grinning masks, carry black shields, and brandish naked 
scimitars. White lines, like rays, issue from the bodies of the others, to indicate 
infection. On the right, there is a group of men with spotted bodies, inflicted 
with the malady: bells are hung at their cinctures (belts), and a few of them wave 
black feathers in their hands. They are preceded by musicians with drums, who 
are supplicating the pity of the furious deity. 

"Behind the Goddess on the right, there advances a bevy of smiling young 
women, who are carrying gracefully on their heads, baskets with thanksgiving- 
offerings, in gratitude for their lives and their beauty having been spared. 

"There is also a little boy with a bell at his girdle, who seems to be conveying 
something from the right arm of the Goddess. This action may possibly be 
emblematic of inoculation" (Moore, 1815). 

It is certain that Moore used his imagination, especially with regard to the 
inoculation (variolation) of the goddess. (Author's document.) 



10 Shitala Mata is the goddess of smallpox. She is roaming in the countryside, 
riding a donkey, and searching for victims. She is carrying reeds and a pitcher full 
of water. On her head, she balances a basket full of grain. Shaking her head, she 
spills grain all around and each grain turns into a smallpox pustule, leading to out- 
breaks of the awful disease. The victims survived if she used the water from her 
pitcher to clean the spilt grain. They did not survive if she used only the dry 
broom. 

There are temples dedicated to Shitala Mata throughout India. One of them is 
situated at Varanasi (or Banaros or Benares). Shitala Mata, having lost her occupa- 
tion through the actions of men, turned to skin diseases. This picture of Shitala 
Mata was bought in Varanasi, at the end of 1998. Her role, described by a waiter 
in a modest local Indian restaurant, is very different from that described by the 
erudite historians. It is to show the world that, by cleaning her house with a brush 
and a bucket of water, the ill are being cared for. That appeared to be a great piece 
of wisdom. 

In New Delhi, it seems difficult nowadays to obtain an image of Shitala Mata. 
The merchants who specialise in these articles smile condescendingly at such a 
request. Shitala Mata no longer seems to be in demand. (Author's document.) 



11 Smallpox was a widespread hazard. Iceland was ravaged by an epidemic of 
smallpox in 1707; 18,000 of the country's 50,000 inhabitants died. In 1721, the 
Sea Horse, one of His Britannic Majesty's ships, dropped anchor in the port of 
Boston. There was smallpox on board. Of Boston's 11,000 inhabitants, 5,984 con- 
tracted the disease and 894 died of it. Even the most inaccessible countries were 
not spared. In 1730, there was a very severe epidemic among the Greenland 
Eskimos. (Reproduced with permission of WHO.) 

12 Portrait of Lady 
Montague from "La ddfense 
contre la variole" by Dr 
Rondelet, La Mddecine Inter- 
nationale Illustrde, May, June 
and July, 1907. (Author's 
document.) 



13 Lady Mary Wortley Montague and Edward Wortley Montague. He was 
Great Britain's ambassador to the Sultan of Turkey. She was his wife and shared his 
life in Constantinople, where she came across the smallpox inoculation method. 
After Sir Godfrey Kneller, from Ropes, Charles Scribner and Sons, New York. 
(Author's document.) 

14 Lady Mary Wortley Montague in 
Turkish clothes. Stipple engraving by W. 
Greatbach, 1844, after C. E Zincke 
(Burgess, 1973). Opinions differ as to 
the consequences of her smallpox attack 
and its effects on her beauty. Some said 
it was only mild and others claimed it 
was severe. The poem she wrote after 
her illness seems to indicate the latter. 
(Reproduced with permission of the 
Wellcome Institute Library, London.) 



15 Trials of the variolation method were carried out on condemned prisoners 
in Newgate prison, all of whom were notorious criminals. A view (after the 
trials in 1721) of the prison yard, an engraving made in 1873 by Gustave Dord, 
a very celebrated illustrator. Obviously a period of detention here would not 
have been enjoyable. (Author's document.) 



16 The type of inoculation that reached Europe and North America was quite 
badly applied because of over-zealousness, and the results were mediocre. Some 
people, like the Suttons, and Drs Dimsdale and Tronchin, improved the method 
of inoculation and reduced the serious side-effects and even the mortality associ- 
ated with this procedure. Thomas Dimsdale (1712-1800) was a famous English 
doctor who inoculated the Empress Catherine of Russia and the Grand Duke Paul 
in 1768 and received s at the monetary value of the time, an annual 
pension of s the title of "First Doctor to the Empress, adviser to the state" and 
the rank of a Russian noble, his descendants having the right to inherit the title. A 
little story was told about the risks involved in inoculating Catherine II and her 
son. Dimsdale requested that a carriage and horses always be at the ready, close to 
his residence, to allow him to leave quickly if something went wrong with the 
inoculations. In 1780, he was elected a member of the House of Commons. He 
was successfully operated on to remove a cataract in 1784, and ended his life 
amongst friends in Hereford, where he had been born 88 years before. From the 
European Magazine, engraved by Redley, published by J. Sewell Cornhill, 1st Sep- 
tember 1802. (Author's document.) 



17 The house, now gone, in Berkeley where Edward Jenner was born (Anon., 
1914.) (Author's document.) 

18 Map of the English coun- 
tryside where Edward Jenner 
spent practically his whole life. 
Berkeley can be seen in the 
centre and, from the top centre 
of the map, turning clockwise: 
Gloucester, Cheltenham, 
Cirencester, Sodbury, Bath, 
Bristol, Thornbury and Here- 
ford. The distances are: 
Cheltenham to Gloucester was 
3 miles; Bath to Bristol, 9 
miles; Bristol to Gloucester 
about 20 miles, Berkeley to 
Cheltenham about 25 miles, 
London to Bristol, about 177 
miles, and London to Glouces- 
ter, about 103 miles. Taken 
from Andriveau-Goujon 
(1835) and Jones (1805) for 
the distances. (Author's docu- 
ment.) 



19 John Hunter, the teacher and later 
the friend of Edward Jenner, was a daz- 
zling intellectual. He was interested in 
everything, including biology and medi- 
cine, and led an exceptional life. He was a 
decisive influence on Edward Jenner and 
his studies. From the picture by Sir 
Joshua Reynolds, at the Royal College of 
Surgeons, the Illustrated London News, 
14th October 1893. (Author's docu- 
ment.) 

20 Skeletons of Crachani, a Sicilian 
dwarf and O'Brien, an Irish giant, Royal 
College of Surgeons. Jenner helped John 
Hunter to build up an immense collection 
of 10,000 items: dissections of organs, of 
plants and animals, nearly 1,000 skeletons, 
3,000 plants and animals, 1,200 fossils and 
2,500 pathological specimens. One of the 
most famous items of this collection was 
the skeleton of an Irish giant. The Irishman 
sold his skeleton while he was still alive! 
Hunter had some difficulty in recovering 
his "goods", for the giant regretted his deal 
and tried to escape John Hunter's assis- 
tants, who followed him in order not to 
lose him or his skeleton. From the Graphic, 
1st October 1887. (Author's document.) 

21 A young 
cuckoo being fed 
by its adopted 
parents. It already 
occupies the 
whole nest, which 
was never built 
with it in mind. 
The poor sparrow 
looks quite tiny 

beside it. From the magazine Science et �89 of 1 st July 1913. (Reproduced with 
permission of Science et Vie.) 



22 Sir Joseph Banks, 
Jenner's protector and also 
one of those who did not 
allow the publication of 
Jenner's article on vaccina- 
tion by cowpox in the 
Transactions of the Royal 
Society. This refusal was 
almost certainly because of 
his concern over damage that 
probably would have 
occurred to Jenner's scientific 
reputation. Stipple engraving 
by T. Woolnoth, 1823, after 
Sir T. Lawrence. (Repro- 
duced with permission from 
the Wellcome Institute 
Library, London.) 

23 Blossom, the cow who initiated the eradication of the smallpox. Jenner 
treated her with all due respect. Her horns are in the Jenner Museum in Berkeley. 
(Reproduced with permission of the Jenner Museum, Berkeley.) 



24 "Jenner: Smallpox is halted." Edward Jenner, in his own home, vaccinates 
James Phipps, who is being held by his mother. Sarah Nelmes holds the hand that 
has just been scratched by Jenner in order to take a little of the vaccinal lymph. 
Painting by Robert A. Thorn (1965) in Great Moments in Medicine, stories by 
George A. Bender, Northwood Institute Press, Detroit, 1966, presented by Parke, 
Davis and Co. (Reproduced with permission of the Parke-Davis Company.) 

25 An historic treasure. On the left, the first page of the first edition of Edward 
Jenner's first book on vaccination, giving the results of the use of cowpox material 
to prevent smallpox. On the right, page 32 of the same work, where he describes 
his first vaccination. (Author's document.) 



26 The four plates of the original book by Edward Jenner. 
Plate 1 (top left): the hand of Sarah Nelmes (case XVI); 
Plate 2 (top right): John Baker (case XVIII), a five-year-old child, was inocu- 

lated with substance, taken from a pustule on Thomas Virgoe's hand, which had 
been infected by the heels of a mare, and displayed symptoms similar to those 
induced by cowpox material. 

Plate 3 (bottom left): William Pead (case XX), an eight-year-old boy, received 
material from William Summers, who himself had been inoculated with matter 
taken from the teats of one of the infected cows. 

Plate 4 (bottom right): Hannah Excell (case XXI), a healthy girl, seven years 
old, who contracted the infection. 

Plate 1: W. Skelton, delt et scultpt. Plates 2, 3 and 4 from Ednd, W. Skelton 
sculpt. (Author's document.) 

27 Caleb Hillier Parry, a faithful friend of 
Edward Jenner since their schooldays spent 
together at Cirencester. Engraving by 
P. Audinet after J. H. Bell. A print from 
Burgess (1973). (Reproduced with permis- 
sion of the Wellcome Institute Library, 
London.) 



28 The teat of a cow infected by spontaneous smallpox, a drawing by Sacco in 
1802, in Milan. 

To the left of the illustration is shown the development ofvaccinal pustules 
from the 4th to the 15th day after inoculation. Plate from an article "Studies on 
Revaccinatioff' published in the Annales et Bulletin de la Soci~t~ de M~decine, 
Gand, October 1846, plate 2. (Author's document.) 

29 In many coun- 
tries the authorities 
asked competent spe- 
cialists to write 
explanatory notes on 
the vaccine. This one, 
of French origin, is 
particularly well 

written. Its author, Chaussier, was a doctor with a very good reputation, a lecturer 
in the School of Medicine, Paris. He shows the importance given to the spread of 
this information by the authorities of that country. Etching with letterpress by 
Baltard. Date: 7th May 1801 (17 floreal, year 9). (Author's document.) 



30 On the left, plates illustrating the book by Ballhorn and Stromeyer of 
Hanover, edited in 1801 and showing the progress of a vaccination, from the 3rd 
to the 13th day. On the right, a plate from the same book comparing the pustules 
arising from inoculation by the vaccine (left) with those from smallpox (right), 
from the 8th to the 18th or 20th day. The benign nature of the former in compar- 
ison with the latter should be noted. Engraving by Johann Neidt in Vienna. 
(Author's document.) 

31 Comparison of vaccine inocula- 
tion site on a child after 10 days, 12 
days, 13 days and after 15 days (left) 
and on the 3rd, 5th, 6th and 8th days 
after a second inoculation of the same 
virus in the same subject (right). From 
Bryce (1802). R. T. Majorn, delineator 
and D. Rizars, sculptor. (Author's doc- 
ument.) 



32 John D. Fisher received his MD degree from Harvard Medical School in 
1825. Thereafter he spent two years in Paris, studying under Laennec, Andral and 
Velpeau. During his stay in Paris, he collected a series of pictures of distinct, con- 
fluent and inoculated smallpox, varioloid disease, cowpox and chickenpox. He 
published a first edition of his work in 1829. Unfortunately, most copies of the 
original edition disappeared in a fire. Fisher published a slightly modified second 
edition in 1834, with 13 plates. The four plates presented in this figure illustrate 
the type of documents which were available to physicians to distinguish the 
various types of natural or inoculated variolous disease. 

Upper left (Plate I): a natural distinct smallpox eruption as it appeared on the 
face and the hand of a male child, on the 2nd day after it broke out. 

Upper right (Plate IV): idem upper left, but eruption at day 8. 
Bottom left (Plate V): confluent smallpox eruption, as it appeared on the 10th 

day after it broke out on the face and hand of a female patient. 
Bottom right: (Plate V): a case of confluent varioloid eruption as it appeared on 

the 6th day of its development on a young lady aged 20 years. She was vaccinated 
when a little girl. From Fisher (1834). (Author's document.) 



33 A publication of the Royal Jennerian Society for the extermination of the 
smallpox, with the procedure, regulations and instructions for vaccine inocula- 
tion, to which is added a list of the subscribers. Instituted in 1803. On the left of 
the same page "The Vaccine Pock, 8th Day." Cuff, delineator, Burke, sculptor. 
(Author's document.) 

34 "Dr Jenner about to vacci- 
nate a child. Doctor Jenner was 
below middle stature, his hair 
dark and a little inclined to curl 
and it was observed at his death 
he was not the least gray. He was 
rather near sighted but never 
made use of glasses. His dress was 
black, a large collar to the coat 
and loose low trousers. The dress 
of the day." A rare sketch drawn 
by a nephew (presented by Mr 
B. T. Pearce whose family was 
related to the Jenners). (Repro- 
duced with permission of the 
Jenner Museum, Berkeley.) 



35 Dr Benjamin Waterhouse, who 
introduced Jennerian vaccination in North 
America. Sometimes called "The Jenner of 
America". (Author's document.) 

36 Jenner gave his correspondents numerous presents, some of which were very 
well made. He sent a beautiful silver casket to Dr Benjamin Waterhouse of Boston 
and it is now kept in the Countway Library of Boston. The casket bears the 
inscription: "Edward Jenner to B. Waterhouse". The words inscribed on the 
interior are: "This box was given by Dr Edward Jenner to Dr Benjamin Water- 
house containing the vaccine matter sent to America with this case of instruments 
enclosed used by Dr Waterhouse who first introduced vaccination into this 
country, in the year 1800". This casket came into Benjamin Waterhouse's hands 
well after the introduction of the vaccine to Boston and its contents are, therefore, 
of little significance. This present is evidence of Jenner's recognition of the assis- 
tance he received from Waterhouse in introducing vaccination to North America. 
(Reproduced with permission of the Countway Library, Boston.) 



37 Other presents were more modest. "This cow's horn was polished by that 
great benefactor to the human race, the late Dr Jenner and given by him in 1813 
to John W. Fisher who presented it to the Royal College of Physicians through the 
President George Burrows, MD, FRS, January, 1872." From the Graphic, 1st 
October 1887. Jenner also wrote to friends, enclosing hairs from Blossom's hide! 
(Author's document.) 

38 In the majority of countries, governments were largely in favour of the 
spreading of vaccination. Some vaccinators received cash gifts, others medals or 
books, but sometimes they were honoured only by the inclusion of their names in 
a list of good vaccinators. In 1804, France struck a medal to commemorate the 
official adoption of vaccination against smallpox, but it wasn't Edward Jenner who 
was commemorated but Napoldon. The latter had been quite happy to accept vac- 
cination, even from an enemy. On one face of the medal, Napoleon and the 
inscription, Emperor Napoldon; on the reverse, Aesculapius (or Asclepius), the 
Greek god of medicine, protecting humanity (Venus), with a cow, a lancet for vac- 
cination, a phial of vaccine and the words "La vaccine 1804, Andrieu B., Denon 
Dir." These medals were struck in gold, silver or bronze. Money was also given as a 
reward to good vaccinators. (Reproduced with permission of WHO.) 



39 Edward Jenner was also given tokens of gratitude or recognition. Probably the 
first distinction received by Jenner from abroad, as chance would have it, was from 
France, an enemy country at that time. Jenner was nominated a "non-resident 
Associate" member of the Society of Medicine in Bordeaux, on 12th September 
1801. This was a mark of great esteem for a man who very probably had never been 
introduced to any member of the said society. (Author's document.) 

40 Some vaccinators received medals: the most deserving, gold; the less deserv- 
ing, bronze; and those in the middle, silver with gold plate or silver ones. The 
medal shown here is made of silver with gold plate. The words read: Academy of 
Medicine and Vaccine 1928, Paris, Dr Tanon. The official newspaper of Belgium, 
dated Saturday 1st May 1830, announced that 180 gold medals (with a value of 
50 florins) had been awarded in the year 1828 to doctors or surgeons who had 
vaccinated a very large number of people free of charge. (Author's document.) 



41 George Pearson, a doctor of St 
George's Hospital in London. 
Although a strong supporter of vac- 
cination, he became Jenner's 
adversary, for he believed that it was 
Woodville and himself who had 
really demonstrated the usefulness 
of vaccination, and not Jenner. Line 
engraving. A print from Burgess 
(1973). (Reproduced with permis- 
sion of the Wellcome Institute 
Library, London.) 

42 Jesty, a rather unusual 
person; he was the first (or one 
of the first) to vaccinate, cer- 
tainly prior to Jenner himself. 
He did not have a scientific 
mind and did not try to verify 
the result of his trial. He 
deserves our esteem for his 
adventurous spirit but he was 
not the father of vaccination. 
(Author's document.) 



43 From left to right: portraits of Dr Jenner, published by R. Phillips, N. 71, St 
Paul's Church Yard, London. (Author's document.) 

A curious portrait, taken from a book written by Dr Burggraeve (1875) in 
praise of Jenner and vaccination. Round the portrait are the words "Grateful 
doctors and administrations", which isn't very explicit. In fact the doctors, and 
medicine in general, were indebted to Jenner for the benefits of vaccination. The 
authorities largely saw vaccination as a means of increasing the population and at 
the same time enriching the country through taxes and military conscription. 
Wood engraving by W. Brown. (Author's document.) 

A Spanish portrait. The words vchich accompany it are: "Cdlebre Mddico 
Aleman Invento la Vacuna. La humanidad, de quien es uno de les mayores bien- 
hechores, nada mas necesita saber de dl, su nombre sera mas eterno que su 
invencion, y mas respetada su memoria que la de cien heroes de la guerra." "The 
famous German doctor who invented the vaccine. Mankind, for whom he has 
been one of the greatest benefactors, does not need to know any more about him; 
his name will be more enduring than his invention and his memory, more 
respected than those of a 100 heroes of the war (sic)." The details given on Jenner 
are not accurate but the essence is there. Gravure de Y. Lozam, Lithographie de J. 
Donon, Madrid en las Estamperias, calle de Atocha n 20, Carmen 41 y Carrera 
24. (Author's document.) 

Edward Jenner, MD., LL.D, FRS, &., &., drawn from the bust by H. Cor- 
bould and in stone by R. J. Lane. Printed by C. Hullmandel. Published March 
1827, by Henry Colburn, London. From Baron (1838). (Author's document.) 

Portrait by E M. Fontaine. (Author's document.) 



44 Chantry Cottage, Berkeley, Jenner's home, now the Jenner Museum. 
(Author's photograph.) 

45 The "Vaccinia 
Temple" in the garden 
of Chantry Cottage 
which must be very 
similar to how it 
appeared in Jenner's 
day because of its sim- 
plicity. (Author's 
document.) 



46 Edward Jenner's family 
tomb, in the chancel of Berkeley 
church. It reads, from top to 
bottom: Stephen Jenner, Sarah 
Jenner, 1754 (Edward Jenner's 
parents), Edward Jenner, 1823, 
Catherine Jenner, 1815, Edward 
Jenner, January 31, 1810 aged 21. 
(Author's photograph.) 

47 Map of Europe, showing the dates when Jennerian anti-smallpox 
vaccination arrived and the rapidity of its spread over the Continent. 
Map of Andriveau-Goujon (1835). (Author's document.) 



48 Map of the east coast of the United States, showing the dates when the Jen- 
nerian vaccine arrived and the speed of its dissemination over the Continent. 
Remember that the vaccine arrived at different times in Newfoundland and in 
Boston. In Central and South America the arrival of the vaccine was a little later 
and also from a different source. Map of Andriveau-Goujon (1835). (Author's 
document.) 

49 Queen Victoria 
and her government 
were very active 
where the problems 
of vaccination were 
concerned. There 
were no fewer than 
six Acts of Parlia- 
ment passed in 
1840, 1841, 1853, 
1858, 1859 and 
1867, only to be ren- 
dered almost 
ineffective some 
years later by a con- 
science clause which 
easily allowed people 
to escape complying 
with them. (Author's 
document.) 



50 The English Compulsory Vaccination Act: medical certificate of a successful 
vaccination, dated 13th August 1861. A certificate provided by the vaccinator 
after the vaccinated person was confirmed as having shown signs of the vaccinal 
illness, e.g. a pustule. (Reproduced with permission of the Jenner Museum.) 

51 From the beginning of the spread of Jennerian vaccination, i.e. from arm to 
arm, some people thought of using cattle as a source of vaccine. The doctors of 
Naples began this. After 1850 the growing demand for vaccine and a few accidents 
linked to the unfortunate propagation of human diseases that were not detected in 
the donors ofvaccinal lymph, persuaded some people to try this method of pro- 
duction. The Vaccine Institute of Dr Chambon was the first in France, soon 
followed by that of the Academy of Medicine in Paris. Here you see a heifer being 
seeded with cowpox and the collection of the vaccine. From La Science Illustr~e of 
18th March 1893. (Author's document.) 



Chapter 5 

Jenner's hard-won victory 
in England, his own country 

(1798-1823) 

The wise man does not run after fortune, but he is not insensitive 
to glory 

Jean-Jacques Rousseau (1752) 

In his struggle to impose "his" vaccination, Jenner was to demonstrate an 
inflexible will and an incredible energy. He sincerely believed in his cause, 
to the point of sometimes being a little blind. Although he quickly 
managed to rally sincere and loyal supporters, those who opposed his 
method and those who were envious were equally determined. 

From the end of 1798 he had to make a stand. One of his first detractors, 
Dr Ingenhousz, an inoculating doctor (variolator) from Vienna, visiting 
England at that time, wrote to him on 12th October saying that it was 
public knowledge that people who had had an attack of cowpox could 
contract smallpox. This letter was sent less than one month after Jenner's 
first book appeared on 17th September 1798! Ingenhousz was a well- 
known man of science, signing his letters "Doctor to the Emperor and 
King". He was a specialist in smallpox and a former pupil of the famous 
English variolator, Doctor Dimsdale, the variolator of members of the 
Austrian Imperial Family and the family of the Duke of Tuscany. This 
letter would therefore have given Jenner cause for concern, but he had 
already held endless discussions on this sort of objection with his friends. 
In fact some of them even fled when he broached the subject. The answer 
wasn't difficult to find because it was simply a matter of not confusing the 
true cowpox with the spurious cowpox! Jenner, in a letter to his friend 
Gardner, told of his problems with Ingenhousz, and finished his letter 
with "Tis no use to shoot straws at an eagle." The eagle was obviously 
Ingenhousz. 
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The publication of Jenner's work started to excite a certain interest. As 
early as the end of 1798, Simmons had published Experiments on the Sup- 
posed Origin of the Cow-pox in London, and Pearson, a doctor at St 
George's Hospital, where Jenner had undertaken part of his studies under 
J. Hunter, published An Inquiry Concerning the History of the Cow-pox 
(Pearson, 1798). The first contact between Jenner and Pearson dated 
from this period. Although the two men had got on well to start with, 
things very soon began to go wrong. 

Alarm bells rang in Jenner's head . . .  Should he go and make his fortune 
in London? The variolators, Sutton and Dimsdale, who had been very 
much in vogue in Great Britain a short time before, had achieved medical 
and financial success. These people had pulled it off. Why not he? 
Jenner's thoughts were these: "Shall I, who even in the morning of my 
days sought the lowly and sequestered paths of life, the valley, and not the 
mountain; shall I now my evening is fast approaching, hold myself up as 
an object for fortune and for fame. Admitting it as a certainty that I 
obtain both, what stock should I add to my little fund of happiness?" 
(Baron, 1838). 

It must be admitted that this personal declaration fitted in well with his 
main principles, and, moreover, the reception that he had encountered 
following the publication of his book had dampened his enthusiasm. 
London was neither enthusiastic nor grateful and the disappointed 
Jenner preferred his own little bit of the country. There, at least, it seemed 
that he had found a certain success; besides, he and his colleagues had 
started to vaccinate some consenting patients. 

On 20th January 1799, Woodville, the director of the Smallpox and 
Inoculation Hospital in London, became aware of some cases of cowpox 
in "a dairy in Gray's Inn Lane", London. For centuries, cows, from the 
start of lactation, right up to, or after, calving, had been brought into the 
dairies in the town centres to supply the inhabitants. When the cows no 
longer produced milk they were sent back to their original farm or sold. 
A veterinary student (probably from the London Veterinary College 
opened in 1791), called Tanner, who had been called in for consultation, 
diagnosed a case of real cowpox. The whole of the London medical pro- 
fession was called in to see this for itself. 

Sir Joseph Banks, Lord Sommerville, Sir William Watson, Doctors 
Pearson and Willan and Mr Coleman were all present at the farm and 
compared the engravings in Jenner's book with the lesions discovered on 
the hands of the farm workers (Woodville, 1799). There was no doubt 
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they were the same pustules. During the first few years following the dis- 
tribution of Jenner's book, a large number of works were written on 
vaccination; almost all included illustrated plates of smallpox pustules 
(varioles) and of the vaccine. Jenner's book and those of others were, in 
effect, and still are, the only documents in existence which give us some 
idea of the local symptoms and effects that were observed at that time. Six 
patients at the London Smallpox Hospital were vaccinated. Woodville, a 
perfect gentleman, wrote immediately to Jenner to tell him of his experi- 
ence. This clinical trial, perhaps the very first of its kind on vaccination, 
was well documented, citing the names of all the people who were inoc- 
ulated, the origin of the vaccine used for each of them, the number of 
days the illness or side-effects lasted, and, finally, the number of pustules 
at the site of inoculation or elsewhere. 

Jenner replied with a long missive in which he gave his advice very freely 
but very politely. Unfortunately, the trial took place in deplorable condi- 
tions. The hospital was evidently a hotbed of variola infections. About 
sixty per cent of those vaccinated showed identical symptoms to those 
who had been variolated, making it impossible to distinguish between 
vaccination and variolation. Even more regrettably, some of the vaccine 
sent around Europe was mixed with the variole virus. Baron, Jenner's first 
biographer, reported that the dispatched goods were made by moistening 
thread in the lymph of the cowpox/vaccine and allowing it to dry. 
Patients, convalescing from smallpox and still covered in pustules or in 
variola crusts, were employed for this work! Finally, at about this time, a 
man named Simms, a famous doctor from London, and then Cook from 
Gloucester wrote that it was possible to contract first the cowpox and 
then the smallpox. If confusion reigned in the minds of the best inten- 
tioned, what could be said for the rest! 

It was then that a letter reached Jenner from his nephew George who was 
living in London, a letter which discussed the curious behaviour of 
Pearson. The latter had given a lecture on cowpox to a number of doctors. 
He had even changed the name of the illness from variola vaccinae to vac- 
cinae eruption. Jenner was furious and appealed to his friends. He wrote 
to Gardner saying, "It is impossible for me, single-handed to combat all 
my adversaries" and asked him for help in reminding the world that the 
discovery was his. Jenner left Berkeley on 21st March 1799 to go to 
London. There he was soon joined by Woodville, who confirmed that 
some of his inoculated patients, after having been vaccinated with 
cowpox, showed identical eruptions to those with smallpox. Jenner sug- 
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gested that it had been WoodviUe himself who had transmitted it to his 
patients; it was he who was constantly covered from head to foot with the 
smallpox virus! 

In April 1799, Jenner published his Further Observations, showing that 
he was still quite active. Interest in the new inoculation had now crys- 
tallised and was growing. Jenner returned on 14th June to Berkeley to 
find some fresh cowpox that was not contaminated with the smallpox 
virus. In the end it was his friend, the veterinarian Tanner, who procured 
it for him after a long search. In the meantime Woodville's publication 
come off the press. It claimed that cowpox caused serious problems 
amongst fewer than one per cent of those vaccinated, but that a child had 
actually died of it! Woodville concluded that, although the secondary 
illness caused by cowpox was less damaging than that engendered by 
inoculation with smallpox, the mortality linked to vaccination (with the 
cowpox lymph) was 1 in 500 and that of variolation (with the smallpox 
lymph) was 1 in 600, according to his latest statistics. He finished by 
declaring that the introduction of the Jennerian method was undesirable 
(Woodville, 1800). Relations between Jenner and Woodville became 
tense. 

We mustn't think that everything was straightforward and simple to 
understand. The existence of pathogenic agents was unknown. Labora- 
tory techniques were evidently non-existent. Drawings of lesions had to 
be compared; publications, which were either well written or not so well 
written, were read and read again and they were not necessarily easy to 
interpret. Those who inoculated were sometimes more imbued with 
good intentions than with medical knowledge and they made mistakes. 
This resulted in major problems that Jenner often had to resolve by letter, 
which wasn't always the easiest thing to do. At the end of 1799 he was 
caught between two important and serious competitors. There was 
Woodville claiming that vaccination (by cowpox) was more or less iden- 
tical to variolation and that it was thus pointless to vaccinate. There was 
also Pearson, who advocated vaccination but did his utmost to eliminate 
Jenner from the field. 

A letter from Pearson arrived from London in December 1799 inform- 
ing Jenner that a charitable institution had been established in London 
for the propagation of vaccination (Institution for the Inoculation of the 
Vaccine-Pock). It had the support of some eminent patrons, including 
the Duke of York and Lord Egremont. Pearson was behind this operation 
and reserved the position of President of the Administrative Council for 
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himself. The staff consisted of two doctors, two consultants, two sur- 
geons and three part-time apothecaries. Pearson generously offered 
Jenner a position as supplementary medical correspondent, if the 
Administrative Council would accept him, for the modest sum of a 
guinea (i.e. one pound and one shilling, which Jenner himself would 
have to deposit). Jenner of course declined this insulting offer. 

Although Jenner enjoyed an excellent social and scientific reputation 
amongst his immediate entourage and benefited from some solid support 
in high but far-off places, his fortune from all this was quite modest. He 
and his nephews had to live off the revenue from his patients in Berkeley, 
which didn't amount to much. He therefore decided to set himself up in 
Cheltenham. He rented a flat and then bought a house and spent the 
better part of his time there between 1800 and 1820, returning occa- 
sionally to recuperate in his house at Berkeley and to vaccinate some of 
the local people. 

In the meantime Pearson had sent some cowpox, contaminated by the 
smallpox virus, to a certain Andrd, surgeon of Lord Egremont, who vac- 
cinated fourteen people. Unfortunately they suffered a serious attack of 
smallpox and infected two other people, one of whom died. Neverthe- 
less, Lord Egremont, instead of joining the growing number of those 
opposed to vaccination, wrote to Jenner and enquired about the details 
of this terrible accident. Jenner explained them so well that he found 
Lord Egremont to be a valuable and effective ally from that time on. 

So now there were three opposing camps. First, the pro-vaccination camp 
(or inoculists) were in favour of the new method of protection discovered 
by Jenner, including Ballhorn and Stromeyer of Hanover who quickly 
spotted WoodviUe's errors (Ballhorn and Stromeyer, 1801), Husson and 
Guillotin in France, Sacco in Italy and many others. Second, the 
anti-vaccination group led by Moseley, a London doctor, were fiercely 
opposed to it. Moseley even claimed that those people who had been vac- 
cinated were going to "bovinise" (turn into cattle!). Third, there were 
those like Pearson who were against Jenner out of jealousy. 

Jenner came back to London, where he immediately began looking for 
support among the ruling classes. He was received by the Duke of 
Clarence, then by the Duke of York, and finally by Lord Egremont, for 
whom he drafted a proposal to set up a new institution. Jenner was 
worried about the precedence on the discovery of vaccination that he 
held and which Pearson, by all accounts, wanted to make people forget. 



JENNER'S HARD-WON VICTORY IN ENGLAND (1798-1823) 75 

There were some rather secretive dealings between eminent patrons of 
the Pearson institution and Jenner. Finally, on 17th March 1800, the 
Duke of York and Lord Egremont withdrew their support from Pearson. 
Firmness, coupled with tact in discussions and Jenner's competence, had 
paid off. It should be noted that in the meantime Jenner had received the 
King's permission to dedicate the second edition of his first book Enquiry 
to him. On 7th March 1800 he had the honour of presenting a copy to 
the King in person, who accepted it graciously. He was accompanied at 
this audience by Lord Berkeley. However, he didn't lose his sense of 
humour, as is evident from this passage taken from a letter written to a 
friend, "What will you give for a sight of me all in velvet, and with a 
sword too? What a queer creature a human being is!" 

On the 27th of the same month Jenner was once again at St James' Palace, 
this time to be presented to the Queen. Despite these prestigious engage- 
ments he was able to give conferences in medical circles and, above all, 
deal with a very large correspondence. Finally, Jenner and his nephew 
George left London for Berkeley on 23rd June. passing through Oxford 
on the way they were received by the Vice-Chancellor and numerous pro- 
fessors of that university. They bestowed on Jenner a form of certificate 
attesting to the value of vaccination. Jenner and his family spent the 
summer in Cheltenham. He was kept busy in correspondence with well- 
known and unknown persons throughout the world and with official 
bodies such as the Institute of France, and even with local societies with 
very modest memberships. 

Vaccination began to be performed by many well-intentioned people, 
thus "the venerated minister of Surrey chapel, the Reverend Roland Hill, 
not only advocated vaccination soon after its introduction by Dr Jenner, 
but himself vaccinated all who came to him. From the pulpit on Sunday 
evenings, after the sermon, he used to say 'I am ready to vaccinate tomor- 
row morning as many children as you choose; and if you wish them to 
escape that horrible disease, the smallpox, you will bring them'" 
(Rowland Hill, 1885). This sort of action spread word of Jennerian vac- 
cination but also brought mistakes. Good intentions are no substitute for 
competence. Each vaccination failure was fully divulged to the public by 
a press that was looking out for scandal. Jenner had to apply himself not 
only to broadcasting his method but also to explaining the mistakes of 
others. His correspondence took up all his time. He abandoned his 
patients and his finances reached their lowest level. 
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On 17th March 1802, Jenner sent a request for a grant to the British 
House of Commons, pointing out that all the world had benefited from 
his discovery except himselfl The King took his side, warmly recom- 
mending to Parliament that they accede to his request, and a committee 
was set up under the chairmanship of Lord Berkeley. A large number of 
witnesses confirmed the originality of Jenner's works and also his total 
generosity and complete lack of self-interest. Few people came forward 
to belittle his work, although Pearson did his utmost to do so. He related 
the exploits of a certain Mr Jesty. This farmer from Yetminster inoculated 
his wife and his children with cowpox, but it made his wife so sick that 
she needed medical treatment (Wallace, 1981). Pearson similarly pre- 
sented the case of a woman named Rendall who, it appeared, might have 
inadvertently inoculated cowpox or another cow disease unrelated to it 
into her own children. Nevertheless, these incidents didn't convince the 
committee. Then Pearson claimed that it was he and Woodville who had 
proved that cowpox could protect against smallpox. Some others also 
tried to demonstrate that Jenner wasn't the inventor of vaccination, but 
their claims were soon shown to be false when the facts of the matter 
became known. In desperation, Pearson made the remark that Jenner was 
only "the first person to reveal to the public the vaccine inoculation". 
Woodville didn't associate himself with Pearson. The report of the com- 
mittee was published on 3rd June 1802 (Editors, 1803b; Moore, 1817). 
After a long discussion they agreed on a subsidy of about s but 
this was carried only by a small majority and the committee was, from the 
outset, against the sum rising to s The sum could be said to be 
for services rendered. Its real value is difficult to appreciate now. Fischer, 
in 1991, indicated that s in 1802 would be the equivalent of s 
million in 1990. We should remember that the purchase of Chantry 
Cottage cost Jenner s in 1785. As for the King, he granted him s 
It should be noted that, some days later, on 24th June 1802, the same 
House of Commons granted Dr Carmichael Smyth a reward ofs 
(half from the King, half from the Commons) for his discovery of 
"nitrous fumigation" as a preventative measure against infection (Editors, 
1803b). This type of reward for services rendered was not exceptional. 

However, the progress in vaccination was self-evident. Jenner was cer- 
tainly flattered and amused when he received a letter from a Dr Darwin 
of Derby on 24th February 1802, in which he suggested that Jenner 
should ask for the inclusion of vaccination as part of the religious cere- 
mony of baptism. This would make it difficult to escape vaccination 
either deliberately or because of forgetfulness. At this time, baptism was 
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obligatory both as a religious act and as a civil act, but it was clear that the 
ceremony could not be modified easily. Jenner was well aware of this 
because he was both a son and a brother of pastors. Evidently nothing 
came of this proposal. 

Jenner didn't forget the poor. He vaccinated anyone who wanted it, free 
of charge, and the vaccinees were also the producers of the vaccine matter 
(for the poor as well as the rich!). Jenner's neighbours in Cheltenham 
didn't appreciate this very much, for the free vaccination sessions 
attracted crowds of up to four hundred people on any one day. His house 
was renamed "that Pest House" (Sampson, 1981). At Berkeley, one of his 
friends, the eccentric Reverend Ferryman, built a sort of shed in a corner 
of Jenner's garden. It had one room, a chimney, no window, and the front 
wall containing the door was covered by a row of tree trunks, making it 
look like a log cabin. Jenner probably didn't particularly wish to see his 
house, as it was in Cheltenham, invaded by his patients every Thursday 
morning, the day of free vaccinations, and he made good use of the shed, 
which became known as the Temple of Vaccinia. 

In London, Jenner's affairs were beginning to be put in order. On 19th 
January 1803, under the presidency of the Lord Mayor of the time, a 
great assembly met at the London Tavern. The committee organiser pre- 
sented his conclusions and these were unanimously adopted. The 
meeting was about creating an organisation that would develop the prac- 
tice of vaccination. Several other motions were also approved, including 
one asking the King for his "eminent and benevolent patronage" (Anon., 
1803). 

On 17th February 1803, a second meeting took place in the same tavern. 
A society was constituted which called itself the Royal Jennerian Society 
for the Extermination of Smallpox. This event took place just four years 
and four months after the publication of the first edition of Jenner's first 
book. The high-ranking patronage of the Royal Family, that of the King 
and Queen, was soon acquired. Jenner took over the presidency of the 
Medical Council of the Royal Jennerian Institution. On 2nd March 
1803, as head of a delegation of"his" society, he thanked the King for his 
patronage. It was very active and in eighteen months 12,288 people were 
vaccinated and 19,352 doses of vaccine were sent out within Great 
Britain and elsewhere. 

Unfortunately, Dr John Walker, who had been elected as resident inocu- 
lator and medical secretary with Jenner's support, had strong differences 
of opinion with the officials of the institution, to Jenner's great 
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displeasure. Walker finally resigned on 8th August 1806 but the society 
survived until 1808, the year in which the National Vaccine Institution 
was created.  

In the first few months of 1803, thanks to some mutual friends (in par- 
ticular Dr L. Valentin of Nancy, who was passing through England), 
Woodville and Jenner became reconciled. However, Jenner's financial 
problems were ever present. As shown in a letter written by Jenner 
himself (Jenner, 1874), his annual fixed expenses were around s He 
had to wait two years before receiving what was owed to him because the 
authorities were always anxious not to be too generous and withheld 
approximately s in costs from the s which had been granted 
to him! In reality, Jenner was generous by nature. He was spending 
money too freely. 

Jenner forgot his own sound principles for a while and decided to open a 
practice in London. This was a mistake, for vaccination was simple and 
people rarely asked for his services; very few dared to disturb the great 
man for such a little thing! 

Jenner didn't really appreciate the public honours bestowed on him. He 
appeared rarely, or not at all, at the official ceremonies organised in his 
honour. In fact he received more diplomas and medals than hard cash. 
Honours rained down on him but, as he himself said with some humour, 
"Honours pour upon me but honours do not buy mutton." After some 
long spells in his house in London he returned to Cheltenham in August 
1803. For him it was a decisive choice. His hopes of running a practice 
in London at the same time as the one in Cheltenham had been dashed 
by the realities of everyday life. It appears that he spent the year 1804 
quite peacefully at Cheltenham and Berkeley. On 7th June of that year 
his nephew relates in his diary how he and his uncle had attended a 
Freemasons' reunion. We don't know in what period of his life Jenner 
became a member of this brotherhood. The Berkeley Lodge was com- 
posed of the elite of the village, but without the participation of the 
Berkeleys themselves. Fischer (1991) describes this lodge as a sort of club 
for various arcane gentlemen but without either anti-religious or reli- 
gious connotations. 

Jenner's correspondence remained his main preoccupation and he even 
concerned himself with friends or acquaintances who had been made 
prisoners as a result of the successive wars between Great Britain and 
France. He wrote to the Institute of France and to Napoleon. It was at 
this time that the latter is supposed to have said, "Jenner- we can't refuse 
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that man anything." In fact Williams and Dr Wickham, two of Jenner's 
protdgds, were freed. 

Jenner came back to London on 10th May 1805 and met Lord Egremont 
there the very next day. His complaint? That the practice of vaccination 
had not progressed satisfactorily enough and his finances were no better! 
Some influential people in the Government agreed to help him one more 
time. 

Jenner was still being showered with honours. "On July 3rd 1805 Dr 
Jenner attended at the Guildhall to receive the freedom of the city in a 
gold box of 100 guineas value pursuant to a resolution of the Court of 
Common Council. The Chamberlain (Richard Plard Esquire) having 
administered the oath of a free man took the doctor by the right hand and 
addressed him to the following effect: 'Dr Jenner, in obedience to the 
resolution of the Lord Mayor, Aldermen and Commons of the City of 
London in Common Council assembled, I present you with the freedom 
of this city in this gold box as a token of their sense of your skill and 
perseverance in the discovery of, and bringing into general use, the 
inoculation of the cow pock' to which the doctor answered: 'Sir, the dis- 
tinguished honour conferred upon me by the City of London demands 
my grateful acknowledgments. No words perhaps could adequately 
convey my feelings. I can only say that reflecting on the cause which has 
made me the object of your attention I cannot but consider this as one of 
the happiest moments of my life. The pleasure I feel, Sir, is greatly 
increased by the consideration that the testimony you have just pro- 
nounced in the name of the great and important body you represent in 
favour of vaccination may counteract those attempts which have recently 
been made to retard its progress, attempts which I will boldly assert 
entirely originate either in ignorance or prejudice'" (Abhba, 1886). 

In July 1806 the question of his finances again came before the House of 
Commons. Smallpox had reappeared with some severity in Great Britain. 
The King was invited to ask the opinion of his College of Surgeons 
(Royal College of Surgeons). They contented themselves with reporting 
that, out of 164,381 inoculations with the vaccine, they knew of three 
deaths, 56 cases of smallpox, 66 cases of skin disease and 24 cases of 
inflammation of the arm. The College abstained from taking sides, for or 
against, vaccination. In contrast, the College of Doctors (Royal College 
of Physicians), taking its task seriously as usual, undertook a long and 
meticulous enquiry and even looked into Jenner's personal morality and 
competence- eight years after the publication of his first book on the 
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subject. The interview took place on 19th February 1807 and the report 
came out some time afterwards, on 10th April 1807, in which the 
college, strongly and without reservation, recommended Jennerian vac- 
cination (Berthollet et al., 1812; General Board of Health, 1857). 

The Government was probably delighted with this news and decided to 
re-examine the question of Jenner's grant. They decided on a figure of 
s 60 votes for, 47 against giving a majority of 13. Good news 
never arrives alone. Jenner learnt that in the Indies a collection had been 
made in his favour and he was going to receive s one shilling and 
ten pence, a sum which reached him five years later in 1812. 

Then the National Vaccine Establishment was created and Jenner was 
named as its director. The organisation was managed jointly by the Royal 
Colleges of Surgeons and Physicians. He resigned almost immediately, 
for his powers were too limited. Jenner didn't appreciate the way in which 
vaccination campaigns were led and it always displeased him. His resent- 
ment at not being part of the organisation's Administrative Council was 
great. This was because he was not a member of the Royal College of 
Physicians. His fine medical diploma awarded to him by the Scottish 
University at St Andrews didn't carry much weight with the London 
medical establishment. 

In 1810 Jenner lost his son Edward through pulmonary consumption 
(tuberculosis). His own health was also not good. Despite everything, he 
continued to vaccinate poor people free of charge, and accepted a local 
position as magistrate (probably unpaid). He always put his social views 
into practice. 

During the first week of June 1811, Jenner arrived in London and was 
from the outset confronted with a thorny problem. Lord Grosvenor's 
son, aged ten, whom Jenner had himself vaccinated some years earlier, 
had fallen ill at the end of the month of May with an ugly eruption on 
his face. A few days later he showed the symptoms of smallpox with the 
characteristic of confluence! Fortunately the young patient survived this 
particularly violent attack of smallpox. Several other cases of smallpox 
were noted shortly afterwards among people who had been vaccinated. 
The office of the National Vaccine Establishment ordered an enquiry and 
Jenner was subjected to a multitude of questions. He refused to consider 
the necessity for revaccination. According to him the vaccine provided a 
lifelong immunity, but this proved to be something about which he was 
certainly mistaken. 
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In 1812 he tried to free Captain Husson, brother of the secretary of the 
Comitd Central de Vaccine (of France). He was a prisoner-of-war on 
parole in Thame, a village in Oxfordshire, from which he had tried to 
escape. After that he had been transferred to a prison ship, where his stay 
was clearly much less agreeable. Jenner proposed an exchange with the 
son of the President of the Royal College of Physicians, Sir Francis 
Milmam. After some very long and laudable efforts, Jenner succeeded 
and the two prisoners were exchanged in February 1814. Husson proba- 
bly did not realise the difficulties which Jenner had encountered in trying 
to secure his release and bore him a certain animosity, to the point where 
he really lost his power of reason in so far as the origin of vaccination was 
concerned. 

On 15th December 1813, Jenner officially received the degree of Doctor 
of Medicine from the University of Oxford, an exceptional honour, for it 
had not been conferred on anyone for approximately seventy years. He 
responded by saying that he was very flattered, that it was a great privi- 
lege for him since, ironically, he was probably the only one in his line not 
to have been educated at Oxford. He put on the gown and the wig with 
some circumspection, for they didn't really suit his personality. Now 
having a degree from Oxford, he and his friends thought that he would 
gain admission to the Royal College of Physicians but they were forget- 
ting the formality of this venerable association, which evidently refused 
to admit into its ranks a doctor who hadn't passed the literary exams, 
especially in the "dead languages". Jenner said to one of his friends at the 
college that he had no desire to refresh his knowledge of Greek and Latin. 
He therefore never integrated himself into this learned assembly nor into 
the Administrative Council of the National Vaccine Establishment. All 
this made Jenner bitter. His enemies, who were numerous in that partic- 
ular place, never forgave him his success. 

The last journey which Jenner made to London was at the end of April 
1814. He stayed there for more than three months. It was the end of the 
Napoleonic reign and the cream of European society rushed to the 
English capital. Jenner was invited in person by, among others, the 
Emperor of Russia and his sister, by the King of Prussia and by Blucher, 
one of the victors of Waterloo (Perry, year not given). 

On returning to Cheltenham he took part in the creation of a philo- 
sophical and literary society; the preliminaries were held at Jenner's 
house. The first meeting took place on 3rd February 1814. Unfortu- 
nately, Catherine, his wife, died on 13th September 1815. Her health 
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had been poor for some time and she hadn't left her room for months. 
Jenner left Cheltenham for Berkeley for the last time. With his departure 
the Cheltenham Philosophical and Literary Society unfortunately disap- 
peared. 

Jenner spent the last years of his life at Berkeley. His rare excursions never 
lasted for more than a couple of days. His health wasn't very good but he 
always kept himself busy with the problems arising from the vaccination 
programmes which had started up everywhere in the world as well as in 
Europe. In Berkeley he still vaccinated, free of charge, those who came to 
his "Temple" and he returned to his first passions, geology and fossils. In 
1819 he discovered, for the first time in England, fossil remains of a ple- 
siosaurus, a marine reptile. He was also interested in vaccinating puppies 
(in the Jennerian sense of the term, with vaccinia) in order to protect 
them from that sickness as young dogs. Some people believed that you 
could get protection by this technique, others denied it (Burggraeve, 
1875). Above all, Jenner was interested in birds, which he continued to 
observe until the end of his days. Some Observations on the Migration of 
Birds was to be his last (and posthumous) publication. 

On the morning of 25th January 1823 Jenner went into his library. His 
servant found him a little later stretched out on the ground unconscious. 
His nephew, Henry, immediately brought help but in vain. Baron, his 
friend, and William Davies, his nephew, were called urgently, the latter 
via James Phipps (the first person to be vaccinated). Edward Jenner died 
about 2 or 3 o'clock in the morning on the following day, the 26th 
January 1823. It has been said that his last words were "I do not marvel 
that men are grateful to me, but I am surprised that they do not feel grat- 
itude to God for making me a medium of good" (Rowland Hill, 1885), 
but this apt quotation could be wrongly attributed, although Jenner was 
certainly a devout man. In London his friends proposed a public funeral 
and burial at Westminster Abbey; the Government accepted, on condi- 
tion that the costs of the ceremony would be met by the family. They did 
not want, neither could they afford to pay, such an expense and Jenner 
was buried on 3rd February 1823 beside his wife in the chancel of the 
church at Berkeley. The ceremony was quite simple, with his family, some 
friends from his immediate surroundings and James Phipps. There was 
no one from London. His tomb is still found under a simple flagstone in 
the chancel of Berkeley church, where he rests surrounded by his family. 



Chapter 6 

The particular case of 
Napoleonic France 

(1798-1815) 

The sciences are never a t  war. 

E. Jenner, letter to the National Institute of France 
(Baron, 1838) 

Science has na country. 

L. Pasteur, speech on the inauguration of the 
Pasteur Institute, 14th November 1888 

The transfer of Jennerian vaccination from England to France was exem- 
plary. The two countries were neighbours, with only a small stretch of sea 
separating them. Unfortunately, from 1789 onwards, which was the start 
of the French Revolution, they were at war, sometimes undeclared and 
sometimes open. The territorial conquests and the subversive ideas, 
"liberty, equality and fraternity", of the French worried the English very 
much, especially the setting up of the despised Republic on the banks of 
the estuary of the Escaut where the port of Anvers is situated. Fortunately 
they were only in the middle of preliminary discussions on the Treaty of 
Amiens when Jenner's discovery became known in France. This allowed 
contact to be made between the English and the continental supporters 
of vaccination. This contact was maintained even though hostilities were 
resumed. 

The news of Edward Jenner's discovery reached France either through a 
copy of his first book or through the reports by Woodville and Pearson 
of his first vaccination trials. Valentin and Desoteux mentioned Jenner's 
discovery in a note in their work on variolation, published at the end of 
1798, which referred to the "Biblioth~que Britannique" in Geneva. This 
publication was a review of selected articles published in the newspapers 
of Great Britain and translated into French to spread the information 
about the work of this country on the Continent. Pages, a little later, in 
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1801, referred to an extract of Jenner's book that had been published in 
the journal called La D&ade Philosophique on 28th February 1799. 

Hopes were so high following the news of this new method of protection 
that the civil and medical authorities quickly became interested in it. 
Everything that came from England was, in general, well regarded by the 
French, who had a clear tendency to Anglomania at that time (Chevig- 
nard, 1988). On 19th January 1800, the Parisian School of Medicine 
took the decision to nominate commissioners "to carry out experiments 
and to consult with members of a commission nominated at the same 
time from the National Institute, some vaccine fluid having been 
brought to Paris by Citizen Colladon, an English qualified doctor born 
in Geneva; the first trials were carried out by Professor Pinel at La 
Salp&ri~re" [a hospital in Paris] (Comit~ Central de Vaccine, 1803). 
Other authors cited Aubert as the first importer of the vaccine to France 
(Socidtd des Gens de Lettres, 1822). In any case, the two were from 
Geneva, a city with a distinguished medical past and with great influence 
in continental Europe. Vaccinations were also tried out using what was 
supposedly cowpox from some cows in the Parisian region, and then with 
a sample of material provided by Pearson. Unfortunately all these trials 
came to nothing. 

In contrast, individual attempts at vaccination seem to have been 
growing. Darmon (1986) quoted Dr Neurohr de Bergzabern of the 
Lower Rhine who had received the vaccine from Karlsruhe and, on 4th 
August 1799, successfully inoculated two children, one of whom was his 
own daughter. Two other trials took place at Strasbourg and Rochefort- 
sur-Mer on 28th March 1800 (Viaud, 1907) but with short-lived 
success, for the "chain of production" from vaccinated person to vacci- 
nated person, the only conceivable means at this time of conserving the 
living vaccine, had not yet been established. 

Fortunately, the young and enthusiastic Dr Aubert decided to go to 
England to learn the method. The joint committees of the Faculty of 
Medicine and the Institute (French Academy of Sciences) made a list of 
questions which Aubert was charged to find answers to "in detail". It was 
at this time that a French noble, Larochefoucault-Liancourt, arrived, 
having stayed in England and America during the turbulent years of the 
French revolution. He brought back with him not only the idea that Jen- 
nerian vaccination was very useful but also that public subscriptions for 
activities of public interest were a way of bringing about a successful 
outcome to a project without waiting for official aid from governments. 
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The latter would involve long deliberations before any action was taken. 
He therefore started a public subscription (March 1800), which received 
a positive response, and a society of subscribers was created. All sorts of 
people became members: the consul Lebrun and Napoldon Bonaparte 
(France in this period was governed by a triumvirate of three consuls), 
Lucien Bonaparte, Talleyrand, Fouchd, Roederer, Thouret (Director of 
the School of Medicine), Frochot (Prefect of the Department of the 
Seine), Mongenot (Doctor of the Hospital of Madame Necker), Carnot, 
Larochefoucault-Liancourt, and Nowell (an English doctor practising at 
Boulogne-sur-Mer but still in England at the time), etc. In the fashion- 
able world, a number of politicians and even some doctors thought of 
establishing a medical committee, a permanent one, which would take 
control of the operation. Amongst those approached were Husson, the 
future secretary of the Comitd Central de Vaccine, and Guillotin, to 
whom the invention of the guillotine has been wrongly attributed. In 
reality the sinister machine existed well before his time. He was a wealthy, 
attractive, modest, philanthropic person who was known for his gen- 
erosity. A house in Paris situated in the district of Vaugirard was given by 
Citizen Colon as a vaccination centre and it was occupied from 5th April 
1800. 

In the meantime, Count de Laroque, a French immigrant in England, 
translated Jenner's first book and published it in Lyons. In fact this first 
translation, which according to him was still a rough draft,-was published 
without de Laroque's agreement (Jenner, 1800). A few years later de 
Laroque himself printed a revised version in Privas. Three editions of this 
translation were sold out within seven months (de Laroque, 1805). 

The Medical Committee was formed on 1 lth May 1800. It reported "we 
needed appropriate subjects for inoculation [vaccinations]; the orphan- 
ages were open to us under the authorisation of the Minister of the 
Interior, Citizen Lucien Bonaparte whose foresight did not allow him to 
omit any precautions which prudence required. Citizen Sabatier of the 
National Institute and the doctors in charge of the children's homes were 
charged by the minister to co-operate in the examination of the plan of 
the experiments proposed by the committee. The committee's main task 
was to procure some vaccine fluid for its operations. It confidently 
approached members of the institute formed in London for inoculation 
namely Messrs Pearson, Nihell, etc. and, in order to deal with these 
knowledgeable men, it obtained all the facilities which it could desire 
from the Minister of External Affairs, Citizen Talleyrand-P&igord, as 
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well as Citizen Otto, Ambassador of the French Republic in England. On 
the 7th day of the prairial of year VIII [27th May 1800, the prairial was 
the ninth month of the Revolutionary Calendar, as revolutionary France 
had invented a new calendar which was used for ten years before being 
abandoned] a batch of vaccine fluid was procured and sent to us from 
London. The committee had chosen to carry out its experiments at some 
premises which met all the conditions which one could ask for in order 
to form a comparable establishment to that in London. Children of the 
H6pital de la Pitid were soon gathered in sufficient numbers and the trial 
started according to the plan which the committee had drawn up and 
which they promised to follow religiously in all aspects" (Comitd Central 
de Vaccine, 1803). The experiment started as soon as the committee 
received the vaccine, which was still being called vaccine fluid. Thirty 
children were vaccinated on 2nd June 1800 and then many more, but 
very soon the committee noticed that this strain of vaccine only pro- 
duced bad reactions. 

Aubert, who was still in London, managed to convince Woodville to go 
to Paris and teach the French the correct method. The journey was rather 
long. He was obliged to go through Denmark, which served as a neutral 
relay between Great Britain and France at that time. Woodville, Nowel, 
the English doctor mentioned earlier, who had been practising at 
Boulogne-Sur-Mer for several years and who had taken refuge in London 
at the beginning of hostilities, his wife Ann and her son Alexander and 
finally Aubert, the messenger from the Academy of Medicine, all arrived 
safely at the port together. They had come in the ship, the Borsumborg, 
from the port of Altoner. It was a Danish port at that time, despite 
being situated in the suburbs of Hamburg. After seven days of crossing 
backwards and forwards they had to put into port at Dieppe or Calais, 
the only ports authorised by the French Government to receive neutral 
shipping. Nowel, however, had arranged to disembark at Boulogne, his 
home port, and not at Calais, where Woodville's passport awaited him. 
This passport had been approved by the Minister for External Affairs, 
Citizen Talleyrand-Pdrigord himself. Nowel was probably counting on 
returning home to his Boulogne patients. After some trouble with the 
customs officers, Woodville left for Paris where he was eagerly awaited. 
He arrived there on 26th July 1800 but the vaccine fluid brought by 
Woodville turned out to be inactive, probably because that July was par- 
ticularly hot. Fortunately on 19th June 1800 Nowel (probably with 
Woodville) was able to profit from his return to his own patients by 
vaccinating three young girls, Marie Spitalier, Sophie Hedouin and 
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"Beugny". These were the three children of Boulogne who furnished the 
so-called "mati~re de Boulogne" as it was called for a long time. It was his 
only way of conserving flesh vaccine for his own patients. This unfore- 
seen vaccination saved the expedition. Woodville asked Nowel to send 
some vaccine. Poor Nowel had great problems with his health in the fol- 
lowing years, aggravated by the presence of Napoleon's army in the camp 
of Boulogne: it was supposed to be invading England. He was obliged on 
numerous occasions to leave the town pursued by the gendarmerie, who 
suspected him of being a spy. He died in England on 8th August 1807 
(Meynell, 1987). Nowel's role in the dissemination of Jennerian vaccina- 
tion in France and in neighbouring countries is unquestionable and 
merits recognition. The role and the name of Nowel are clearly inscribed 
on the base of the statue of Jenner in Boulogne-sur-Mer, as well as that of 
William Woodville. 

Some of the vaccine was taken from the little girls and sent from 
Boulogne to Paris, where Woodville vaccinated successfully. The com- 
mittee assured itself first of all that the new method was harmless (the 
equivalent of a phase I in modern clinical trials, the correct dose being 
laid down by Woodville himself). "In addition the first experiments only 
took place on a small number of children each time and on those who 
had been chosen from amongst the occupants of the orphanages" 
(Comitd Central de Vaccine, 1803), i.e. children who had been aban- 
doned. Essentially, the committee believed itself to be meeting ethical 
standards in acting in this way. In Paris alone about 6,000 children were 
orphaned or abandoned each year at the end of the eighteenth century 
out of a population of around 600,000 inhabitants (Babeau, 1892). 
Sadly, the only problem for the committee was having too many children 
to choose from. Some experimental controls in variolation were carried 
out on certain vaccinated patients and this led to the conclusion that the 
new method was efficacious. They even tested variolous material (the 
smallpox virus itself), which provided a control when used on two chil- 
dren who hadn't yet contracted the disease (Burggraeve, 1875). 

As the results were satisfactory it was time to think about establishing a 
vaccination centre: first, in order to help children of poor local families 
to be vaccinated free of charge; and, second and most importantly, to 
serve as a place for the production of the vaccine fluid. To kill two birds 
with one stone, the little children were both being protected against 
smallpox and providing the vaccine. The house of St Esprit near the town 
hall was decreed a hospital of inoculation (the term vaccination would 
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come some time later) by Citizen Frochot on 8th February 1801. It was 
in this house that the medical committee pursued its works. It held 
weekly meetings there and some of its members, as well as some impor- 
tant people, had their own children vaccinated. 

These last illustrious examples of the successful use of Jenner's method 
obviously contributed to the news spreading. Moreover, as chance would 
have it, several members of the committee were in charge of hospitals or 
other establishments housing numerous children, thereby allowing the 
experiments to be multiplied. "But to make these resources as profitable 
as they could be the committee felt the need to regularise them. A series 
of standardised or model pictures was printed so the details of particular 
observations could be noted. Care was taken to record the names of the 
children and that of their family, their age, the place they lived, the day 
of the inoculation, the name of the individuals from whom the inocu- 
lated material had been taken, the time period from the development of 
the spots to the point where one could take the vaccine from them, the 
principal effects of the vaccine, that is to say the number of pustules and 
their size and finally the return to normality. All the pictures were gath- 
ered with care and held by the hospital committee thereby providing an 
overview of the practice of vaccination. They provided convincing evi- 
dence of the great experiment that was being engaged in." The 
committee had certainly submitted the Jennerian method of vaccination 
to an important series of trials. Maternity hospitals, orphanages, hospi- 
tals, prisons and even "the Institution of the Colonies where the vaccine 
was transmitted to black people by Citizen Dupuytren; and even to the 
veterinary school by the citizens Godine and Dupuis who devoted them- 
selves to research on animals, to the polytechnic school where Citizen 
Chaussier was engaged in simplifying the method of insertion" (that is to 
say the method of applying the vaccine) (Comitd Central de Vaccine, 
1803). 

The trials continued: "It had been proved to the Committee that the 
vaccine was completely harmless and so it devoted itself with some con- 
fidence to trials which they judged would be appropriate for confirming 
its advantages. A great number of trials attempted to verify the views 
advanced and its non-contagiousness in the absence of any other erup- 
tion apart from the infections, and above all, for its protective qualities. 
Numerous control experiments [variolation tests] were carried out on 
groups of children at different intervals from the day they were vacci- 
nated and research was carried out into the care and precautions which 
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needed to be taken to ensure the expected outcome" (Comitd Central de 
Vaccine, 1803). The Comitd Central de Vaccine verified the worth of 
Jenner's discovery very carefully, which was only to be expected. It was 
still a very recent discovery and its consequences were very important for 
those who would be vaccinated in the future. The committee also played 
a major role in spreading vaccination throughout France as well as other 
countries which found proof of the efficacy of Jennerian vaccination in 
the committee's reports. Since the process of evaluation had been com- 
pleted before it was put on the market (in a very similar way to that 
practised for modern vaccines but obviously with far less scientific preci- 
sion), the committee now set about some new tasks: "The vaccination 
hospital became a place of instruction [. . .] .  For the growing number of 
people who were too far away to be able to gain access to this resource [to 
come to be taught directly in Paris], a very active correspondence was 
established. Also, ways of dispatching the fluid vaccine were found and 
detailed instructions were drawn up and printed in order to make it easy 
for them to learn the new method of inoculation." The cost of the whole 
operation rose to the equivalent of 2,276 livres, 15 sous and 4 deniers. 
The total sum would represent approximately s to s today, 
of which about s would have been for the children). These "Bonuses 
for the children submitted to the experiments" (Comitd Central de 
Vaccine, 1803) weren't exactly generous. 

At that time in the territories under French administration there was 
enormous competition to see who could vaccinate the most. From 
March/April 1801, a multitude of medical committees nominated by 
various societies were unrivalled in their zeal to spread the benefits of Jen- 
nerian vaccination to all levels of society. Many factors contributed to this 
wave of enthusiasm: a real and constant fear of smallpox; the mildness of 
the secondary effects of vaccination, especially when compared to those 
produced by variolation; but chiefly the example given by nobility and 
the upper classes. In Brussels "Citizens Van-Mons and Coks drew general 
attention [to the official trials of vaccination] by being the first to submit 
their children to the new inoculation" (Comitd Central de Vaccine, 
1803). 

After that, free vaccination establishments were set up, first at Bordeaux 
then at Laval, Nevers, Nantes, Anvers, Ch~ilons... Numerous initiatives 
came from the administration, such as the sending out of health officers 
into the country. These were not qualified doctors but persons with real 
medical competence backed up by recognised diplomas. They were 
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required to vaccinate free of charge, give courses to midwives on vacci- 
nation and publish reports on the proper method with costs to be borne 
by the community. Thus the Comitd de Vaccine de l'Ain (Vaccine Com- 
mittee of the Department of Ain) in 1804 drew up a document which it 
distributed throughout the area. Many other departments did the same. 
The General Council of the Department oflndre and Loire, in a fine out- 
burst, excelled itself: "Glory and recognition to the inventor and 
propagators of the process with whose assistance we are saving the human 
race from the scourge that was decimating it. The General Council gives 
a solemn vote of thanks to these benefactors of humanity", i.e. to Jenner, 
the Comitd Central de Vaccine and, of course, themselves! (Comitd 
Central de Vaccine, 1803). 

Side by side, the civilian and military authorities did their utmost to 
spread the good news, distributing vaccine not only to populations over 
which they had control but also to other regions. Some of the vaccine was 
sent into those regions of foreign countries which asked for it: Genoa and 
Trento in Italy, s'Hertogenbosch in Holland, Monaco, St Petersburg in 
Russia and even to doctors on the French expedition to San Domingo. In 
June 1802, George Jenner (a nephew of Edward) and Dr Marshall dined 
in Paris with members of the Comitd Central de Vaccine. The dinner 
took place in a room where a portrait of Jenner surrounded by flowers 
took pride of place. As a result of this, the same committee sent a delega- 
tion with a flattering letter to Jenner which said: "If the sincere 
felicitations of the members of the Central Committee of the Vaccine can 
add to the enjoyment which the justice of the British Parliament must 
have led you to experience; please believe, dear sir, that there is nothing 
left for us to wish for in this respect." This praise, of course, came at no 
cost to this committee. The allusion to the justice of the British Parlia- 
ment was about the parliamentary vote on 2nd June 1802 on a donation 
ofs to Jenner. 

A very long report on the vaccine from the Comitd Central de Vaccine 
(1 lth March 1803), as well as another publication by the National Insti- 
tute, was presented to Napoldon Bonaparte, the first consul, and he 
ordered Chaptal, the Minister of the Interior and a doctor, to set up a 
major enquiry into vaccination. On 21st October 1803, Jenner was 
nominated to become an Associate Correspondent member of the 
School of Medicine of Paris. 

On the orders of the prefects who were the competent authorities in this 
matter, vaccine conservation depots were quickly organised throughout 
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France. A circular dated 26th May 1803 counted on the good will of the 
clergy, of welfare committees and of the public authorities to spread the 
news (Duclaux, 1902). The one in Dijon was under the direction of a 
certain Dr Guillot, who responded to all the demands for the vaccine. On 
4th April 1804 a new official organisation, composed of learned men, 
government officers and members of the former committee, was created 
by the French Government. Again it took the name of the Comitd 
Central de Vaccine. From this time on, reports were sent by the prefects. 
The committee then collated all the data and published it in the form of 
an annual report as well as in monthly bulletins. 

In 1804, a medal was struck in honour of vaccination. It showed 
Napoldon on one side and on the other a cow, the necessary instruments 
for vaccination, and the words "La vaccine MDCCCIV" inscribed 
beneath an image of Aesculapius protecting humanity (Venus). Rumour 
has it that people had talked of using Jenner's portrait instead of 
Napoleon's portrait but that was too much to ask of the Emperor 
(Napoleon was by now the Emperor)! Rather more modestly but to more 
popular acclaim, some sets of china were decorated in honour of vacci- 
nation or of Jenner himself. Vaccination was in fashion. 

A number of towns organised free vaccination sessions. On 1st May 
1808, the town of Dijon, which had seen its previous decree (18th 
August 1806) on the vaccine have little effect, established "a local vaccine 
chamber called La Misdricorde opened every day to children of the poor 
people of that town even to those from the neighbouring countryside 
from 11 o'clock in the morning until midday". These short opening 
hours are similar to those kept by certain administrations today. Every- 
thing was free, even the linen was provided by the establishment. In 
return, the children had to provide a vaccination certificate before being 
admitted to school or into the children's homes (Degroise, 1990). In each 
department, a vaccine committee was established and broadcast the 
benefits of vaccination. On 20th June 1808, Jenner was elected as a 
foreign correspondent member of the Institute of France. However, 
France and Great Britain were, in practice, still almost continually at war. 

In 1809, Napoldon decreed that vaccine depots be established in all the 
large cities of the French Empire. Even those in prison were submitted to 
obligatory vaccination sessions, as is shown by a letter dated 4th October 
1810 from the prefect of the department of the C6te d'Or addressed to 
the Mayor of Dijon. It ordered him to go and visit the prison and take a 
record of the prisoners who had not contracted smallpox or hadn't been 
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vaccinated yet and to arrange that they should be (Prdfet de la C6te d'Or, 
1810). 

Without doubt the vaccine reached the height of its fame in Napoleonic 
France with the vaccination of the King of Rome, son of the Emperor, 
aged 52 days and on whom the hopes of the dynasty rested. The opera- 
tion was carried out by Dr Husson, secretary of the Comitd Central de 
Vaccine, on 1 lth May 1811 at the Chateau de Saint-Cloud: "The whole 
Empire knows today that His Majesty, the Emperor and King, adopted 
for his august son, the King of Rome, the salutary method of the vaccine" 
(Duchanoy et al., 1811). On 13th May 1811, about two days after the 
imperial vaccination, Jenner was elected a foreign associate member of 
the Institute of France. The news was transmitted to him by Sir Joseph 
Banks, who himself had previously refused publication of Jenner's article 
on vaccination in the Transactions of the RoyalSociety! Following publica- 
tion in October of the same year, a large subscription was organised to 
allow engravings to be made by Monsaldi of Dr Jenner and Monsieur de 
la Rochefoucault-Liancourt. These sold for a price of 25 francs for the 
two in Paris and 30 francs in the country "these portraits 36cm by 32cm 
wide [about one foot 3 inches by 11 inches] would appear on or around 
1 st November 1811" (Anon., 1811). France is a country where the 
metric system was legal from 10th December 1799. It seemed the French 
found it just as difficult to assimilate this new system as the new francs of 
1958 and therefore still translated centimetres into feet and inches, the 
old measure, 12 years after the adoption of the metric system, and cer- 
tainly long after. 

Rules for the use of the vaccine in the French army were set out in a decree 
of 29th May 1811 (Tiessier, 1923). Those brought into military service 
were vaccinated (Dujardin-Beaumetz, 1884). Thus there was little 
chance of the majority of French children escaping vaccination, even 
though in principle it was not obligatory! The daughters of poor families 
were required to be vaccinated in order to receive welfare. As for the rest 
- those whose parents were better o f f -  it was up to them to decide 
whether they would be vaccinated or not, according to their view of this 
new medicine. 

Jenner kept up his correspondence with the French throughout the 
Napoleonic period despite the war, which was more or less permanent 
between France and the United Kingdom, and despite his personal 
repugnance for Napoleon. He often wrote to J. J. de Laroque, the first 
translator of his works into the French language, to H. N. Husson, 
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Secretary of the Comitd Central de Vaccine, and to L. Valentin, one of 
his first supporters in France. The letters were transmitted via Sicily, 
Algiers (the Barbary Coast) or Gibraltar. 

Shortly after the demise of the (French) Empire, the Academy of Medi- 
cine, founded in 1820, inherited the responsibilities of the Comitd 
Central de Vaccine, which, despite all this, remained active until 1823. 



Chapter 7 

Vaccination spreads across Europe 
and the United States and 

then throughout the rest of the world 
(1798-1810) 

Cowpox about which everyone is talking so much, what does it look 
like?Jenner says it looks like the half of a pearl resting on a rose petal. 

Etienne Burnet (1908) 

The craze for vaccinations was not limited to England: it spread right 
round the world. Most countries had no political reasons for rejecting 
Jenner's discovery. The inertia which often accompanies any new discov- 
ery might have been expected to slow down this dispersal, but that wasn't 
the case. From the last months of 1798 and throughout 1799 copies of 
Jenner's first publication appeared, amongst other places, in Geneva, 
Hanover and Vienna. The first reprints in the original language and in 
translation appeared during this period and continued long afterwards, 
appearing in Lyon in 1800, Pavie in 1800, Haarlem in 1801, Madrid in 
1801, Springfield in 1801 or 1802, Lisbon in 1803, Privas in 1805, 
Modena in 1853, Sydney in 1884, Baton Rouge in 1884, London in 
1889, 1896 and 1966, New Orleans in 1890, St Petersburg in 1896, 
Philadelphia in 1909, New York in 1910, 1938 and 1996, Leipzig in 
1911, Milan in 1923, Denver in 1949, Birmingham in 1978, and prob- 
ably some others. Quite a success for a medical book that wasn't meant 
for the general public! 

From 1798 to 1803, there were at least twenty-six works published on the 
vaccine and vaccination (Copland, 1846, 1859) and numerous articles 
published worldwide in medical reviews. The vast majority were in 
favour of Jennerian vaccination. 

The first attempts at vaccination on the Continent very soon followed. 
At Hanover some dry material reputed to be vaccine was obtained from 
England in 1799. The vaccine was produced by being transmitted from 
one human being to another using the arm-to-arm method in the 
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London Smallpox Hospital. The results were not conclusive, as the 
material had probably been inactivated during transport. However, it 
seems that some people were successfully vaccinated towards the end of 
1799. In the following year, other samples performed perfectly, as the 
virus-vaccine was active on arrival. By November 1800, at least one 
thousand vaccinations had already taken place. A small number of small- 
pox inoculations (or variolations, being a test of the effectiveness of the 
vaccination) were carried out on those who had been vaccinated and 
produced an almost total absence of symptoms. Vaccination conferred 
excellent protection. 

In Austria, Doctors de Carro, Peschier and Ferro took control of things. 
Vaccinations took off in April 1799 with the vaccine virus provided by 
Pearson. De Carro was keenly interested and so confident that he vacci- 
nated his own children. Some months later, the two children were 
variolated and there were none of the classic symptoms. They were com- 
pletely protected against smallpox. The good doctor kept the sleeves of 
the shirts of these children impregnated with the vaccines, and material 
from them was used for new vaccinations (Sigerist, 1950), but soon after- 
wards, the Austrian Government, who were confusing variolation and 
vaccination, forbade vaccination in the city of Vienna. Fortunately, the 
authorities soon recognised their error and officially recommended vac- 
cination in March 1802. The method spread rapidly to Germany, where 
numerous doctors agreed to try the experiment, first in Frankfurt, then 
Ratisbonne, Munich, Leipzig and finally throughout the country. De 
Carro, a native of Geneva who had graduated in Edinburgh, practised in 
Vienna, a true European. He had contacts everywhere in Europe, and 
was the first to send vaccine to Geneva, although unfortunately it arrived 
inactive. A second delivery allowed them to vaccinate but some patients 
became very sick. Dr Odier, a doctor with a well-established reputation, 
received samples from Dr Pearson in May 1800 and managed to restore 
the confidence of his fellow citizens (Odier, 1800). By the end of January 
1801, 1,500 people had been vaccinated. De Carro was one of the key 
men in the spread of vaccination on the Continent. He expressed a great 
admiration for Jenner, from whom he received a snuff box as a present 
(Sigerist, 1950). 

In Prussia, about fifty children were vaccinated during the autumn of 
1800. The College of Medicine in Berlin published a favourable report 
which was distributed by a minister named Schulemburg and dated 7th 
June 1802. The King, convinced of the value of the method, had his two 
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children vaccinated (Pruen, 1807). At Breslau, the first vaccinations were 
carried out on 28th December 1800 by Dr Friese. By the end of 1802, 
1,800 people had been vaccinated. 

In Denmark, vaccinations were introduced in 1801 and a committee was 
soon set up. Tests happily showed the value of the method. On 5th 
December 1801, a report was presented to the King who accepted all its 
conclusions. A vaccination establishment was founded in 1802 and 
vaccinations became obligatory from 1810 (General Board of Health, 
1857). 

Norway made vaccinations obligatory from 1811 and Sweden was not 
far behind. In December 1800, newspapers had already reported the 
experiments carried out at the Royal Lazaret hospital, followed by the 
vaccination of Princess Willomena, daughter of the King. Vaccinations 
became obligatory in 1816. 

On 1st July 1800, the British government sent Dr Marshall to Gibraltar 
with the precious vaccine which allowed people in the garrison who still 
hadn't contracted smallpox to be vaccinated. From there the expedition 
went to Minorca, then to Malta and finally to Naples and Palermo, where 
it passed on the vaccine and its benefits with the same enthusiasm. 

Italy got the news at the end of 1799 and, from north to south, numer- 
ous supporters of the new inoculation emerged. The fluid vaccine was 
sent north to Venice and Lombardy by an agent of Dr de Carro and to 
the south by Dr Marshall. In September 1800, in the Swiss Alps, Dr 
Sacco had the good luck to find a cow with some pustules which were 
undoubtedly caused by the cowpox (vaccine). "I'd carried out some tests 
with the virus I'd received from the pustules which were infecting some 
cows and the success was worth the trouble. Having not yet been attacked 
by smallpox, I myself have supreme confidence in vaccination and sub- 
jected myself immediately to the test. I inoculated myself with smallpox 

"I and it produced no effect." He goes on" encountered great difficulty in 
the first experiments which I'd tried after that." He had to obtain public 
proof that smallpox inoculation (variolation performed as a test of 
immunisation status of the person) was ineffective (as the person was 
protected by the previous vaccine inoculation) in seventy-three individ- 
uals "whom I had already vaccinated at different times from the two 
orphanages of this town" (Sacco, 1803). The most influential man in 
Italy, in this respect, was without doubt Dr Sacco, later appointed Direc- 
tor-General of Vaccination. He was untiring in his efforts: "I myself 
vaccinated more than 500,000 individuals and 900,000 have been vacci- 
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nated by other professors who were in favour of the same operation" 
(Sacco, 1813). 

Dr Friese from Prussia sent some vaccine to Moscow in October 1801. 
The original texts state, "Some inoculations were carried out successfully 
in the orphanage and to commemorate this happy event, the dowager 
Empress herself re-christened the first child to be vaccinated in the 
orphanage and awarded him a pension." The lucky child was called Vac- 
cinof. History does not record if, in later years, this Vaccinofpreferred his 
unusual name or his pension. Friese himself received a ring from the 
Empress (Friese, 1803). As for Jenner, he was presented with a diamond 
ring (see Chapter 8). 

Belgium was under French control, for it had been annexed in 1794. A 
surgeon from Gent named Demaret carried out the first vaccination with 
some liquid vaccine which came directly from England on 7th Septem- 
ber 1800. Vrancken vaccinated on a grand scale at Anvers and received a 
gold medal from the Emperor Napoldon. In Liege, a health official 
known as Malaise, who was a country boy, was instructed by the medical 
committee in Paris to show how vaccination should be carried out: "The 
prefect [from the Ourte Department, Liege] thought he would show 
proof of his trust in it [vaccination] by causing his children to be amongst 
the first to be vaccinated. The glowing health which they enjoyed from 
that time on and the rapid development of his third son, who was scarcely 
three months old when he was inoculated, provided even more proof as 
to how harmless the vaccine was" (Galliard, 1804). In the spring of 1801 
a vaccination hall for poor people was set up (Sondervorst, 1981) and "In 
Brussels, the prefect set up a vaccine commission and put twelve beds at 
the disposal of the hospital Saint-Pierre." The value of inoculation by the 
vaccine was soon proved and 739 vaccinations were carried out within a 
few months. "Eighteen checks were carried out either at the hospital or 
in the town. The infection was unable to develop in any one" (Comitd 
Central de Vaccine, 1803). 

The Netherlands were not far behind in this race towards vaccination. It 
was very soon being practised in Haarlem, Groningen and in many other 
towns. A society for the support of the vaccine was founded in 1799 in 
Rotterdam. It later named Edward Jenner as an honorary member 
(Tirard, 1882). Trials and control trials were carried out successfully. Dr 
Davids from Rotterdam came to Paris to get some of the "Boulogne 
material" which had been provided by Woodville (see Chapter 6). 
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Spain received fluid vaccine from France in the second half of 1800 and 
the positive results obtained in December 1800 were published on 6th 
January 1801 in the Gaceta Real in Madrid. 

Countries further away soon got the message. Jenner didn't forget his 
childhood friend, clergyman and doctor, John Clinch, who was by now 
preaching in Newfoundland, and he provided him with cowpox to 
protect his own children and 700 of his congregation. These were some 
of the first vaccinations on the American Continent, probably around the 
end of 1798, but Pruen gives 1801 as the year (Pruen, 1807). The strain 
of the vaccine used could not be maintained and it disappeared. To main- 
tain a strain of vaccine by passaging material from arm-to-arm was time 
consuming and demanding work. 

A copy of Jenner's book was sent to Dr Benjamin Waterhouse in Boston 
at the beginning of 1799. This doctor was one of the first three professors 
at the Harvard Medical Institution. He came from Rhode Island (a 
Quaker community at the time), was a supporter of Jefferson (anti- 
federalist) and had studied medicine in Europe during the American 
Revolution. All of these things set him apart from his two Harvard col- 
leagues. He "seems to have had an unfortunate feeling of superiority, due 
to his long training in Europe, and he adopted a pedantic manner which 
brought upon him only ridicule and enmity" (Viets, 1930). 

Waterhouse wrote a brief article in the Colombian Sentinel of Boston on 
16th March 1799 entitled "Something curious in the medical line". 
Some readers were amused by its contents; others were indifferent but a 
small number wanted to know more. The same Waterhouse presented 
vaccination at a meeting of the American Academy of Science and Arts 
in front of President John Adams. In July 1800, Waterhouse received 
some vaccine from England from Doctors Creaser and Haygard in Bath, 
who got it from Jenner himself. He vaccinated four of his own children 
and three servants (Ring, 1803; Waterhouse, 1809). Soon afterwards one 
of the children was variolated without any effect, that is to say without 
giving any of the classic symptoms of this test. He was therefore pro- 
tected. Unfortunately, trafficking in cowpox began to occur. Fragments 
of the shirts of those people vaccinated first (in principle impregnated 
with cowpox) were put up for sale. Many people went to a lot of trouble 
to obtain and use these shirt fragments, but the majority of them were 
probably not immunised against smallpox as a result. The most tragic 
episode happened at the end of 1800 in Marblehead, a little village north 
of Boston, where 58 people died from an epidemic of smallpox due to the 
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unwise use of a "vaccine" provided by a sailor who had just arrived from 
England and who, in reality, had been infected with smallpox and not by 
the cowpox vaccine. Profiteering grew up round the vaccine and gave rise 
to some dubious practices, not only performed by charlatans but also by 
real doctors. Waterhouse played a decisive role in the spread of Jennerian 
vaccination within North America. Unfortunately, he also tried to keep 
a monopoly on the vaccine and sold it to his colleagues, obliging them to 
pay him a fee of $150, i.e. about $600 to $700 today, or a quarter of the 
profits. In fact the doctors concerned smartly abandoned this agreement 
and obtained the vaccine directly from England. Waterhouse very soon 
lost his own stock of vaccine. He received "a fresh supply of matter" from 
England and "recommenced inoculation in March 1801" (Waterhouse, 
1802). 

Waterhouse eventually realised that he was not going to be commercially 
successful and quickly changed his behaviour. On 22nd May 1801, he 
sent some vaccine to New York and vaccination began there straight 
away. The vaccine was transported and vaccination carried out by a 
servant of the Governor Sargeant, who, himself having been vaccinated 
in Boston, reached New York in time to give samples. A doctor by the 
name of Valentine Seaman started vaccinating. "It appears [from his own 
register] that the number inoculated by him IV. Seaman] amounts to two 
hundred and forty-two (i.e. from 22nd May 1801 to 31st August 1802) 
of which fifty-eight have since undergone variolous inoculation some of 
them repeatedly but all with that uniform resistance that is ever conse- 
quent upon real vaccinia" (Scofield, 1803). From January 1802 an 
establishment was created to provide free vaccination for the poor and 
maintain a continuous supply of the vaccine by the so-called arm-to-arm 
technique. President Thomas Jefferson became a fervent disciple of vac- 
cination and not only vaccinated his family and his cousins but also 
distributed vaccine all around the country, in particular to the Indian 
tribes (Halsey, 1936). Later Jenner would have correspondence directly 
with the Canadian Indians, who congratulated him warmly on his dis- 
covery. 

In 1802, the Board of Health in Boston led a great vaccination experi- 
ment inoculating sixteen children, two of whom were offspring of 
members of the Board of Health itself. A controlled variolation test was 
carried out involving one child vaccinated two years earlier and two not 
vaccinated at all. They were kept in the same ward in a temporary hospi- 
tal established at Noddle's Island, now known as East Boston (Cutler and 
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Frisbie, circa 1900) (around the airport side of the tunnels crossing the 
sea between Logan airport and Boston downtown). The two children 
who hadn't been vaccinated suffered smallpox attacks, whereas the others 
suffered none. The experiment was made public through a communica- 
tion signed by eleven doctors regarded as experts in smallpox and 
inoculation. Waterhouse continued his work on Jennerian vaccination 
unrelentingly. In 1809 he wrote, "The only reason why I tested my own 
children with Small Pox was not to satisfy myself, but the public. I did it, 
with regard to my own children, to show my entire confidence in the 
practice. To satisfy others, I inoculated them with Small Pox twice after a 
period of seven years had elapsed. This was to convert the faithless and to 
confound the mischievous" (Waterhouse, 1809). Waterhouse certainly 
had some problems because of his previous trading activities but he was 
also widely disliked and this resulted in him being given the cold shoul- 
der by his colleagues; finally he was dismissed from Harvard University 
in 1812 (Blake, 1957; Cash, 1980). Nevertheless, he maintained excel- 
lent relations with Jenner, who sent him, as a present, a lovely silver case 
which is now part of a collection of the Francis A. Countway Library of 
Medicine in Boston. 

The dubious conduct of Waterhouse was either tacitly ignored (Fitz, 
1942; Trent, 1946; Viets, 1930) or denounced, amiably (Stern, 1927) 
or acrimoniously (Blake, 1957), by various authors who discussed the 
subject. These two stances were equally exaggerated. It shouldn't be for- 
gotten that Waterhouse had carried out his studies principally in Great 
Britain and Holland, where Sutton, Dimsdale and Tronchin had made a 
fortune from variolation without shocking anyone. Waterhouse had only 
tried to do the same thing in a different context. De Carro, the Geneva 
doctor practising in Vienna, did not conceal his intentions in his corre- 
spondence to a friend, Marcet, or his financial interest in the 
development of vaccination. "As soon as it is decided, I will publicly 
advertise my intention of inoculating whoever might profit from it. I 
hope that, even speaking financially I will find a great advantage in it" 
(Letter from De Carro to Marcet, 26th June 1799, in Sigerist 1950). In 
contrast, Jenner adopted a completely different attitude which was gen- 
erous and unconcerned with any personal gain. Not only was it 
consistent with his humanitarian ideas but he had already had enough 
trouble convincing his patients and colleagues, without trying to make 
his fortune from the discovery into the bargain. 
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Further afield, in Barbados, Holder relates, "In July 1801, I procured the 
vaccine matter in Liverpool; and on my arrival here in September fol- 
lowing, inoculated nine girls at a parish school. The pustule only 
appeared on one of them, and from her I propagated the disease. I have 
kept no regular account of the number of my patients, [. . .] more than 
1,000 persons, black and white." Holder gives more details. "I brought 
the vaccine material from Europe between plates of glass, defended from 
the access of air by a strip of bladder pasted around the edges. On thread, 
the heat of the climate appeared quickly to render it inert." Unfortu- 
nately, "notwithstanding this the inoculation was encouraged by the 
most respectable inhabitants and every exertion was made by myself, Mr 
Caddele, and I believe other practitioners, the island has been now desti- 
tute of matter for some months, from the want of subjects to reproduce 
it." It was always difficult to keep up the supply of the vaccine for long 
without proper organization (Holder, 1803). 

As far as the East was concerned, Jenner experienced more difficulties. 
The first dispatch of his publications and some fluid vaccine on board the 
Queen East India,nan, was lost when the ship disappeared with all its 
cargo. Jenner didn't despair and entrusted some of the precious vaccine 
to every ship about to embark for the East. In vain, he even tried to 
charter a ship for Ceylon and offered up to 1,000 guineas (almost double 
the price of Chantry Cottage in Berkeley) to defray the costs of the expe- 
dition (Lettsom, 1808). He also proposed sending twenty young men 
who had not had smallpox, as well as a surgeon to vaccinate them, one 
after the other, with the aim of transporting the vaccine to the Indies. The 
authorities refused (Camus, 1923). Then the news came that de Carro 
had succeeded in sending some vaccine (of Italian origin) from Vienna to 
Constantinople, thanks to an English couple who were visiting their rela- 
tions, ambassadors from Great Britain to the Sublime Port. From 
Constantinople the vaccine was sent to Greece and, via Baghdad and 
Bassora, to Bombay (first vaccination, Anna Dusthill, 14th June 1802). 
From Bombay the fluid vaccine reached Ceylon, where the first vaccina- 
tions took place on 11th August 1802. It seems that the spread of 
vaccination was very variable, depending on the presence of people 
interested in the method. Doctor Honigberger indicates that he intro- 
duced the vaccination in Syria in 1822 (Honigberger, 1852). How are we 
to know if he was the first? In any case, the Jennerian method spread step 
by step throughout the whole of Asia and the use ofvariolation declined 
slowly. 
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In Central and South America, the responsibility for the distribution of 
the vaccine came under the Crown of Spain. On 30th November 1803, 
a task force left from La Coruna for the Canaries, then on to Puerto Rico. 
On reaching this destination, some went to South America, while the rest 
went on to Havana and Mexico. From Acapulco, the expedition headed 
for the Philippines, then Macao and Canton. The same method was 
used. Orphaned or abandoned children, who had not contracted small- 
pox or been variolated, were vaccinated one after the other to conserve 
the living vaccine virus. On arrival, the children were put in an orphan- 
age or home. Balmis, surgeon of His Majesty and head of the expedition, 
re-embarked from Macao on a Portuguese ship and arrived in Lisbon on 
15th August 1806; the expedition had lasted almost three years. He took 
the opportunity, during his passage across the South Atlantic, of giving a 
little vaccine to the English inhabitants of St Helena (Thornton, 1808). 

Japan, a very inaccessible place in this period, received the news in 1803 
in Nagasaki. In 1820, a book on Jennerian vaccination was translated 
from Russian into Japanese (this was the first such translation of a book). 
It was not until 1848 that Otto Mohnikd, a Dutch doctor, arrived in 
Japan, in Nagasaki in fact, with some vaccine. Jennerian vaccination was 
very rapidly taken up in Japan. In 1858, a central service was established 
in Tokyo which served as a base for European medicine rather than the 
traditional Chinese variety. It started off as a private establishment, but 
soon became public in 1860, thus demonstrating the interest of the 
Japanese government in Western medicine. In 1861 it was transformed 
into a centre of European medical research, thus becoming the founda- 
tion of the current Faculty of Medicine of the University of Tokyo. The 
Mikado and his wife had themselves been vaccinated twice around 1875 
and escaped an epidemic of smallpox which carried off, among others, 
the Emperor of China (Anon., 1875). In 1879, a Japanese mission was 
sent to Europe to study the animal production of the vaccine in various 
establishments. This was rapidly established in Japan (Anon., 1898). 
Vaccination became obligatory in Japan in 1885, with revaccinations at 
five- and seven-year intervals (Sacqudpde, 1909). On returning from 
Germany, where he worked for five years with Behring, Kitasato, thanks 
to some donations, founded an establishment in the Shiba park, in Tokyo 
in 1892. Very soon, the State adopted his Imperial Institute for the study 
of infectious diseases and made it into an official establishment. In 1905, 
an Imperial decree caused the reorganisation of several institutes, includ- 
ing those of the vaccine and of Kitasato, and reassembled them into a vast 
block on the hill of Shirokane, where one person in particular, Mr 
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Umeno, a vet, prepared the vaccine: 1,700,000 phials per year were pro- 
duced, permitting the vaccination of 8 million people from a total 
population of about 45 million. Kitasato was to become the first director 
of the Institute (Chabosan Napias, 1909). 

The Shah of Persia, on the advice of his principal clinician, a Dr 
Tholozan, introduced vaccination to his country (now Iran) and vacci- 
nated his own children as well (Anon., 1859). 

Jenner published his method at the end of 1798. It took a year to estab- 
lish it locally, despite a few tragic accidents caused principally by 
incompetence. From 1800 on, knowledge of the method spread to an 
extraordinary degree, first across Europe, then throughout the world by 
foot, by horse and by sailing ship. 



Chapter 8 

Honours and resentment 
for Jenner 

(1801-1823) 

Marble and bronze are perishable; gratitude is eternal, because its 
source is in the heart 

Burggraeve (1875) 

Jenner was often criticised, sometimes fiercely, but he did receive many 
small signs of recognition. The first came in 1801, which is astonishing 
given the date of the publication of his results, which was at the end of 
1798. According to Baron, the very first letter of congratulation, dated 
20th February, came from forty-four marine officers of Plymouth dock- 
yard; another, dated 29th May, was sent by the doctors of Novara, a 
Cisalpine Republic; yet another, on 4th August, came from the National 
Institute of France (signed by Cuvier); and finally, on 14th September 
1801, he was awarded a diploma and became a Member of the Royal 
Society of Sciences of G6ttingen in Prussia (Baron, 1838). This last dis- 
tinction would seem the most interesting, for it came from abroad and 
represented a genuine official honour; the others either originated in 
England or were simple marks of gratitude. The Society of Medicine of 
Bordeaux, in a report on the vaccine presented to the Citizen Councillor 
of State, prefect of the department of the Gironde, firmly recommended 
vaccination instead ofvariolation and finished by stating: "It awarded to 
Dr Jenner, the title of non-resident Associate, as a mark of high esteem 
and of recognition in consideration of the great benefits he has rendered 
to humanity." This report is dated 25 Fructidor of year 9 of the Repub- 
lic (12th September 1801) (Grassi et al., 1801). A priori, these two 
distinctions accorded by learned societies, less than three years after his 
first vaccine publication appeared, were to be the very first attributed to 
Jenner. It is somewhat strange that Jenner, perhaps, never knew of his 
membership of the Bordelais Society, for it was not mentioned by Baron, 
his first biographer, who inherited his personal papers. Nevertheless, the 
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fact that a citizen of an enemy nation had taken a position in a French sci- 
entific society (the peace of Amiens had not yet been concluded) was 
quite surprising and showed how Jenner's discovery rose above even the 
rivalry of nations at war. The first honorary degree from America was an 
LL.D (Doctor in Law) from Harvard University and was approved on 
29th April 1803 (Cohen, 1949). 

Baron, in the first biography of Jenner, listed forty-six public addresses, 
diplomas or society elections, amongst which can be included: "Fellow of 
the Royal Medical Society of Edinburgh; Diploma of Foreign Associate 
of the Medical Society of Paris [signed by Thouret]; Official Address 
from the Medical Society of Indre et Loire; Fellow of the American 
Society of Arts and Sciences in Massachusetts; an official letter of respect 
and congratulation upon the general success of vaccination in France 
from the Comitd Central de Vaccine (29th July 1802); a diamond ring 
from the Dowager Empress of Russia; Fellow of the Royal and Econom- 
ical Society of Madrid; an LL.D. degree from the Senate of Harvard 
University, Cambridge, Massachusetts; Diploma from the Society of 
Medicine of the Department of Gard; Member of the American Philo- 
sophical Society at Philadelphia; Fellow of the Imperial University of 
Wilna; Foreign Associate of the Royal College of Physicians at Stock- 
holm; Foreign Associate of the Royal Academy of Sciences of Stockholm; 
Address of Five Nations of Fort George, Upper Canada; Freedom of the 
cities of Edinburgh and Liverpool; Diploma of the Royal Humane 
Society of London; Fellow of the Royal Academy of Sciences at Munich; 
Corresponding Member of the National Institute of France (20th June 
1808); Associate Member of the Imperial Institute of France (13th May 
1811); Degree of Doctor of Medicine in the University of Oxford (15th 
December 1813)". 

In 1815 (the year of the battle of Waterloo), the French Academy made 
Jenner and vaccination the subject of its poetry competition, won by 
Monsieur Alexandre Soumet (Noel and Carpentier, 1827). Jenner was 
even named Doctor Extraordinary of the King of England (1821) but, 
surprisingly, was never knighted. 

On 22nd February 1823 a number of doctors met in Gloucester in order 
to organise a public subscription for the purpose of erecting a monu- 
ment. The sum collected was rather small and was just enough to pay for 
the statue, which was placed in the nave of Gloucester cathedral. It was 
the work of R.W. Sievier, a young sculptor who agreed to work for the 
sum collected and it was dated 1825. The resemblance to Jenner was 
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judged to be satisfactory by the reasonably generous donors, but they did 
not like the expression on the statue's face and it soon became the object 
of criticism (Welander, 1991). 

There is a beautiful statue of Jenner, in the Italian style, erected by the 
ponds in Kensington Gardens in the centre of London. It is the work of 
W. Calder Marshall and dates from 1856. Curiously, this statue has no 
explanatory wording and almost escaped the public eye until recently 
when it received some attention in 1996 during the celebrations of the 
200th anniversary of the first vaccination. The statue had been erected 
through international subscription and had been inaugurated in 1858 by 
Prince Albert, the consort of Queen Victoria. The statue had first been 
placed in the south-west corner of Trafalgar Square. The idea for the 
monument had come from the sculptor himself, who was an enterpris- 
ing man. Calder Marshall had made a model on his own initiative and 
presented it to a group of doctors. The latter had agreed with the idea but, 
not being able to gather sufficient funds by themselves, organised an 
international collection. The Americans were the most generous with 
s the Russians s the English s (of which s came from 
Prince Albert himself), the Italians s the Swiss and Norwegians s 
the Prussians s the Dutch s bringing the total to s The 
French did not join in this initiative, for at the time they were busy 
erecting their own monument to Jenner. Unfortunately, in line with the 
growth of the British Empire under the iron rule of Queen Victoria, 
Trafalgar Square was crowded with statues of military heroes, on foot or 
horseback. Poor Jenner, seated in his armchair in the middle of all these 
dashing generals, became an embarrassment, especially as the anti- 
vaccinologists saw this statue as an insult to their own ideas, and made 
this known. Finally, in 1862, the statue was transported to the Italian 
gardens of Kensington, where it can still be found today (Empson, 
1996). Jenner would have preferred this location himself. The relative 
calm which reigns there, interrupted only by the murmur of the water of 
the fountains, would please him more than the noise of traffic and the 
company of all those military officers, whose opinions he did not neces- 
sarily always share. 

Filled by remorse for their lack of recognition of Jenner, the French 
wanted to make amends. In 1857 Dr Lunel proposed erecting a monu- 
ment. Funds were raised and the statue was created by Eugene Paul. The 
location was found with difficulty: at last Boulogne-sur-Mer was selected 
as the right place to have the statue, for the first "French" vaccinations 
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were actually begun there on 19th June 1800. Boulogne-sur-Mer offered 
the pedestal and a fine location on the square of the Halle aux Poissons 
(fish market). On 11th September 1865, the inauguration ceremony 
took place with great pomp. The Marquis du Planty noted that more 
than 50,000 people, of whom 20,000 were from across the Channel, 
attended the ceremony (Burggraeve, 1875) (this was only according to 
him and was probably exaggerated as du Planty was the President of the 
Society and promoter of the erection of the statue) and that was a large 
number of people to be in one place in those days! In 1900 the statue was 
moved to the foot of the Franqoise tower, where it can still be found 
today. Probably because of the presence of the statue of Jenner, two 
French boats from Boulogne-sur-Mer were named after him between the 
two world wars, a small tug and a small fishing boat. 

At the request of the Duchess of Galliera, in honour of the person who 
had protected the members of her family from smallpox, Guilo Mon- 
teverde (1873) created a very fine statue of Jenner vaccinating his son. 
This statue is to be found in the Fine Arts Museum of Genoa, but there 
are other examples in existence, at least one in Rome and another at the 
Wellcome Museum of Medical History in London. Unfortunately, this 
statue gives the impression that Jenner was carrying out a difficult and 
delicate operation. The artist wanted to accentuate the importance of 
Jenner's work by dramatising the operating posture, which is a bit mis- 
leading. 

A private Japanese foundation asked the University of Arts in Tokyo to 
sculpt a statue in honour of Jenner and his work. It was Unkai Yonehara 
who took on the job. Inaugurated in 1904, this fine statue of a very young 
Jenner, full of charm, is to be found today in the Imperial Park of Ueno, 
beside the National Museum of Tokyo. 

One of the last posthumous homages paid to Jenner, certainly one of the 
most important for future generations, has been the transformation of 
his house, Chantry Cottage, into the Jenner Museum. It is a lovely 
dwelling, built around 1707 and bought for s by Jenner in 1785. It 
was his favourite house, the place where he came to recover from the 
death of Catherine, his wife, and the place where he himself died. One 
hundred years later, the house became the presbytery of the vicars of 
Berkeley. In 1966 a Jenner Trust was founded by a group of doctors from 
the area and they opened a little museum in 1967 in the old house of 
James Phipps, the one which Jenner had rented out to him. The Jenner 
Appeal was launched by the Jenner Trust, and later the British Society of 
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Immunology was able to buy Chantry Cottage, and to establish the 
Jenner Museum there as a centre of medical education. The generous aid 
of the Japanese philanthropist, Ryoichi Sasakawa, meant it was possible 
to achieve this objective. The museum and the centre were opened on 
10th May 1985. It contains numerous relics of Jenner, an interesting col- 
lection of documents on his work, and an exhibition to explain 
contemporary immunology. 

Based on the model of the Pasteur Institute in Paris, a British Institute for 
Preventive Medicine was created in 1891. The name was changed to the 
Jenner Institute for preventive Medicine, and was changed again later to 
the Lister Institute for Preventative Medicine, in homage to Lister, a man 
of great worth himself (Anon., 1964). It must be admitted that the 
influence of the anti-vaccinologists largely contributed to this new 
nomenclature. Poor Jenner - the antipathy which had built up against 
him must have seemed to him almost as great as the public gratitude for 
his contribution to the well-being of mankind. 

In 1995, an Institute called The Edward Jenner Institute for Vaccine 
Research was established in Compton, in England. It has become a centre 
for those working on the research and development of new vaccines and 
is the result of an association between the public sector and a large private 
pharmaceutical company. It is fitting that they thought of naming it after 
Jenner. 



Chapter9 

Post-Jennerian vaccination 
(1823-1979) 

From the beginning of  the world the cow has, in all countries, been 
esteemed a valuable a n i m a l . . ,  but never was it known except as 
appears in some particular districts of  England that, even J~om a 
disease to which she is liable, she can likewise be further useful in pre- 
serving us from one of  the most fatal calamities that ever infested 
human kind. 

Buchan (1813) 

The death of Jenner had little effect on the use of the vaccine. Its bene- 
fits were so great when compared to its drawbacks that Jenner's absence 
was hardly noticed by the fervent supporters of his method. For more 
than half a century it remained essentially the method which he himself 
had used and advocated, i.e. the arm-to-arm technique. The machine 
was in motion and carried on under its own steam. However, the unin- 
tentional transmission of infectious diseases (see Chapter 10) and the 
growing need for vaccines, easily explain the development of the "animal 
vaccine". This was the production of vaccine in heifers, which became 
widespread throughout Europe, following a report given at the congress 
of medicine held in Lyons in 1864, when Dr Viennois gave details of his 
use of the animal vaccine. This caused Dr Palasciano, a surgeon of the 
hospitals in Naples, to remark that this procedure had been in use in his 
town since the very beginning of the century. "In 1805 a Napolitan 
named Troja, had the idea of inoculating a cow with human vaccine." In 
1810, following Troja's death, Galbiati took over the technique but 
became deranged, possibly because of the opposition which he met, and 
committed suicide. In 1840, Negri, using cowpox collected in Calabria, 
started employing Troja's method again and gradually succeeded in 
getting it accepted, despite sustained and very strong opposition (Tirard, 
1882). 
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The animal vaccine very soon took off after the announcement by the 
Lyons Congress. Chambon, a student of medicine in Paris, learning the 
news, turned to his childhood friend, Dr Lanoix, and persuaded him to 
adopt this new method of production. Lanoix left immediately for 
Naples on 24th November 1864, where he learnt the inoculation and 
collection techniques from Negri, a former assistant of Galbiati. He 
bought a heifer there, had it inoculated and together they took the same 
train for Paris" he in a passenger coach and the heifer in a specially fitted 
guard's van, padded with straw. In Lyons, they broke their journey in 
order to vaccinate some children and to inoculate another heifer, then 
took to the road again to the capital. Chambon installed the beast at his 
house in Saint-Mandd in the Parisian suburbs. It was the foundation of 
an institute which would be of great benefit to the French and was not 
without influence outside France. Dr Depaul was the first to welcome 
this heifer and he vaccinated some children in his clinic with total 
success. Chambon and Lanoix then began to work together; they bought 
a heifer of the Limousin breed and carried out their first cowpox inocu- 
lations. All went well and the results were there to prove it. 

The Institute of Animal Vaccine in Paris served as a model for many 
European countries. In particular, its directors Chambon and Lanoix 
considerably improved the quality of their product by practising aseptic 
techniques as well as they could (Combes, 1901). Chambon, Lanoix, 
then Saint-Yves Menard devoted themselves to developing their tech- 
nique, which they thought to be better than the Jennerian one 
(arm-to-arm). The trend towards using the animal vaccine was some- 
times slow to catch on, for it needed time to change the habits of the 
majority of vaccinators. The French Academy of Medicine itself contin- 
ued for several years to vaccinate from arm-to-arm (Acaddmie de 
Mddecine, 1878) and only accepted the animal vaccine after years of 
bitter dispute. 

Since the percentage of "takes" of the vaccine was higher with fresh 
vaccine than with stored material, a long time was spent, mainly in 
France, pondering whether or not it was preferable to use vaccine pro- 
vided directly by the animal. In order to do this, heifers with the vaccine 
had to be transported to the place of vaccination. The newspapers of the 
period delighted in reporting and portraying these goings-on, and these 
accounts can be read today in medical history books. These vaccination 
sessions with the cows took place almost everywhere: in the streets, in 
army camps, at the wine merchants and on boats. 



POST-JENNERIAN VACCINATION (1823-1979) 113 

La Floride, a steam packet from the Compagnie Transatlantique, was a 
ship some 85 metres long, of English construction, transporting 160 pas- 
sengers and with mixed propulsion, i.e. with sails and a steam engine for 
turning the paddle wheels. On returning from Mexico, it took on board 
a passenger who soon began to feel the first symptoms of the smallpox. 
Subsequently, there were eight deaths amongst the crew. The arrival of La 
Flaride at Saint-Nazaire preceded the departure of another packet by only 
ten days. This was the Nouveau Mande and was heading for the same des- 
tination. The crew and passengers, about four hundred to five hundred 
people, had to be revaccinated. Dr Lanoix was called and he was asked for 
two hundred phials of vaccine. He was confronted with an almost 
insoluble problem and decided to inoculate a heifer and send it to Saint- 
Nazaire, where it was taken on board just in time, on 8th February 1869. 
Everyone was vaccinated. In spite of the presence on board of three 
people with smallpox, which had already begun its course before the 
general vaccination, no one died. The Compagnie Transatlantique 
decided, there and then, to institutionalise this practice for its packets 
sailing to and from the high-risk regions (Marchal, 1869). 

The smallpox epidemic of 1870 was terrible and killed thousands of 
people. Vaccinations were carried out largely using the arm-to-arm 
method with a vaccine whose origin is difficult to establish. In 1882, a 
new case of cowpox was recognised by Dr Dubreuil of Bordeaux on a cow 
from Laforet, in the Gironde. Five heifers were inoculated with this new 
virus. One of them was sent to the Academy of Medicine and the vaccine 
from this animal was tested on some children. Having proved perfectly 
satisfactory, this new stock was used from then on by the Academy and 
by Chambon (Anon., 1882). The latter was already supplying animal 
vaccine to the Paris authorities and the army, who had their own pro- 
grammes of vaccination. Vaccination with the animal vaccine was made 
obligatory in the French army from 2 lth November 1888. 

That same year, the French Academy of Medicine installed an animal 
vaccine service in a little room on its own premises and vaccinated people 
either on the spot or sent the animal vaccine in tubes of four or ten doses. 
The number of phials sent was 5,766 in 1889 (Tomel, 1893) increasing 
to 80,000 in 1895. The animal vaccine had acquired a good reputation 
and vaccine centres flourished everywhere. They were effectively the very 
first facilities for the production of a medical biological substance for 
human use and were very quickly subject to hygiene controls. Some insti- 
tutions were municipal or national; others were private. The Europeans 
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organised vaccine centres in their colonies; in particular, one in 
Indochina was created by Yersin using a local animal, the buffalo. In 
France, vaccination and revaccination became obligatory in 1902. 

In the United Kingdom the vaccine was distributed in the 1820s by the 
National Vaccine Establishment and its many branches, by the Smallpox 
Hospital and by some private organisations. Jennerian vaccination, the 
arm-to-arm method, was used exclusively until 1880, but only partially 
survived in the following years. It was thus impossible to know precisely 
the origin of the vaccine used in this country, although the majority must 
have come from local sources. Vaccination from 1840 onwards was 
strongly encouraged and became obligatory in 1853 following a parlia- 
mentary vote on the Vaccination Extension Bill. In 1854, 400,000 
people were vaccinated but in 1898 a conscience clause was introduced 
which made it easy to avoid obligatory vaccination. In Great Britain the 
production in heifers was introduced slowly, around the 1880s, but even 
then only to provide material for inoculations from arm-to-arm. 
Eventually, however, the superiority of the animal vaccine was recognised 
and the so-called Jennerian arm-to-arm vaccination was forbidden by the 
Vaccination Act of 1898. 

It was the English who introduced the animal vaccine to the Indies. In 
1869, Dr Ananta Chandroba began the production of animal vaccine in 
Bombay and the procedure spread rapidly. 

From 1837 vaccination was obligatory in Bavaria, and in the German 
Empire from 1 st April 1875. This rule applied to all children before the 
end of their first year, with another vaccination being required in their 
twelfth year. It was also carried out on all army recruits. 

In 1865 Warlomont, a doctor from Brussels, obtained an inoculated 
heifer from Dr Lanoix and started private production of the animal 
vaccine in Brussels. He sold it to the rich and gave it to the poor. "But this 
situation could not last long, for medical profiteering could not be toler- 
ated in matters so intimately related to public health" (Casse, 1908). The 
first National Vaccine Institute in Belgium was established in the Botan- 
ical Garden in Brussels in 1868 and freely gave out vaccine. The vaccine 
stock came first of all from the Parisian Institute of Dr Chambon (this 
material was originally from Naples) and finally from Esneux, not far 
from Li&ge, where a local source was discovered (Copeman, 1899). This 
Institute was transformed into a Central Vaccine Office and transferred 
to the veterinary school of Cureghem in January 1882. Monsieur Degive 
was named its director. The price of a vaccine dose fell from 0.088 
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Belgian francs in 1883 to 0.02 in 1906 (the equivalent of roughly 3 pence 
in the UK today or about 5 cents in the USA), for a production run of 
729,600 doses. The Vaccine Office provided a great service to Belgium 
for many years. In 1965 it was transferred to the Institute of Hygiene and 
Epidemiology. The old vaccine stock was replaced with that of the Lister 
Institute (Bugyaki, 1986). 

In Luxemburg, vaccination became obligatory according to the Medical 
Ordinance of 12th October 1842 and the Order of 23rd April 1856. 
Children were excluded from school and adults were the first to be con- 
scripted into the army if they refused to be vaccinated! Following an 
epidemic ofvaccinal syphilis transmitted by the arm-to-arm method, the 
medical authorities sought the creation of an institution able to provide 
the animal vaccine. Medical College representatives visited the institute 
directed by Dr Warlomont in Brussels and came back convinced. It asked 
that the Director General for Justice, who was also responsible for 
Health, organise a "vaccine park in Luxemburg" and also that priests and 
vicars preach the good word so that their parishioners would agree to be 
vaccinated or revaccinated. Vaccinations began on 1st May 1882, at a 
price of three francs, one franc for the vaccine, paid to the Vaccine Insti- 
tute, and two for the inoculator. The vaccine transmitted "from calf to 
arm" would long be the object of attempts to undermine it because it was 
less profitable to the vaccinator than vaccine transmitted from "arm-to- 
arm", which cost him nothing, as the vaccinated child was not 
recompensed. However, the excellent results were more persuasive than 
all the fine speeches. The success of the Institute was recognised by every- 
one and it was in operation until the death of the veterinary surgeon, 
Charles Siegen, director and founder of the establishment. His successor 
preferred to concentrate on bacteriological work and obtained the 
vaccine from the Pasteur Institute of Lille, which produced an excellent 
product for a modest price (Theves, 1991). 

Italy, the birthplace of the animal vaccine, mainly used this method of 
production from 1840, and certainly by 1880 the vast majority of the 
vaccine came from heifers (Tirard, 1882). 

Dr Depaul provided Dr Henri Martin of Boston with some vaccine from 
three heifers inoculated on 23rd September 1870 (to be precise, the 
258th, 259th and 260th heifers inoculated with cowpox from Beau- 
gency, France). Between 1870 and 1877 he inoculated 580 heifers and 
provided animal vaccine to the whole east coast of the United States 
(Tirard, 1882; Cutler and Frisbie, circa 1900). 
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The origin of the vaccine used in any particular country varied greatly. 
For example, several types of cowpox were discovered in France. Bayle 
and Gilbert (in 1870) related: "In the month of March 1836, a woman 
called Fleury, from Passy, bought a cow which had come from Mantes. 
While she was milking it, several days after its arrival, she noticed a large 
spot on the udder of the animal and soon some similar spots appeared on 
her own fingers, in those places where her skin was chapped, and even on 
her face . . .  Some children were vaccinated by the Vaccine Commission 
�9 . . To study the new virus more experiments had to be carried out. A 
dozen of the children used in the experiments were subjected to a second 
vaccination and two others to inoculation by the variole: it was all in vain 
as no spots, either of the vaccine or of the variole were to be seen on any 
of them." Comparison with the Academy's old stock of vaccine, already 
used successively over thirty-eight times, led the commission to prefer 
Mrs Fleury's new stock. A derivative of the new vaccine stock was main- 
tained using the arm-to-arm method and the authors stated that: "The 
Academy of Medicine used it exclusively in its vaccinations and trials." In 
Wasselonne a case of cowpox was reported and it was used to inoculate a 
number of children. Another case of cowpox was discovered in April 
1866 at Beaugency (Loiret) by a midwife, then another in Saint Mandd, 
so some cowpox was sent to Drs Chambon and Lanoix who used a 
mixture of these two stocks in their institution. They used them in France 
and throughout the world. In 1881 a new case of cowpox was detected in 
Laforet, near Bordeaux. Some children were vaccinated and some of the 
vaccine was sent to several vaccine centres, in particular to Dr Cory's first 
Animal Vaccine Station in England (Vaccination Commission, 1890). It 
is thus difficult, if not impossible, to know the origins of different stocks 
of vaccine used. 

Quality control gradually began to be introduced. The method of "calf- 
to-arm" or "heifer-to-arm" made the autopsy of vaccine animals useless 
as the results arrived too late, after the vaccine had been used. Leclainche 
and Compte therefore proposed using the tuberculin test to ensure the 
absence of tuberculous bacteria in animals before their use. The addition 
of glycerine to the animal vaccine was a further step in the improvement 
of the method, because of its bactericidal properties. These improve- 
ments were soon incorporated by the production firms, such as the H. K. 
Mulford company in Philadelphia (Mulford, 1903). In the 1950s, 
towards the end of vaccine production, some further modifications were 
made, and freeze-drying in particular was frequently used. All the same, 
in general, the production methods remained very similar to those put in 
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place in the second part of the 19th century and whose intrinsic qualities 
were self-evident. 

Was the "material" used to vaccinate always the virus of the vaccine 
(cowpox), from horse pox or an attenuated form of the smallpox some- 
times obtained by successive infections in the cow? There was no 
certainty either then or even now (Baxby, 1981). Some contradictory 
results were obtained by the many experimenters who tried to transmit 
these types of virus to various animal species. They could be explained by 
the various biological characteristics resulting from the diversity of the 
viral stock. However, total confusion reigned. The first (known) small- 
pox infection of cows was the case cited in a letter by the American 
Waterhouse to Jenner, on 24th April 1801. He recounted that the 
families of patients in an inoculation (variolation) hospital brought along 
milking cows which they left in a field near the hospital. These animals 
were milked by the inoculated people themselves, who then drank the 
milk, and it was not unheard of for them to communicate their smallpox 
to the cows (Ashworth-Underwood, 1949). De Carro, in Vienna, made 
a similar observation between 1799 and 1825 with some vaccine of 
English origin and some of equine origin which came from a clinical con- 
dition known as "water on the legs" ("grease" in English, "giardone" in 
Italian) in a Milanese horse. This virus had never been transmitted to a 
cow (Copland, 1846, 1859; De Carro, letter to Marcet, 12th August 
1804 in Sigerist, 1950). De Carro wrote to Monro (circa 1820-1822): 
"The whole British settlements in India have been equinated, for the first 
liquid drop which I sent 25 years ago [actually no more than 20 years] to 
India was the second generation of Milanese equine transplanted at 
Vienna" (Collins and Picton, 1898). In 1801, Gassner had succeeded in 
transmitting the smallpox to cows, and then on to children from the pus- 
tules of these cows (Copeman, 1899). In contrast, Sacco in 1813 wrote: 
"Some people have claimed that the vaccine was a degeneration or a 
modification of human small pox. To deny or confirm this opinion I 
inoculated cows with small pox, also horses, pigs and various other 
animals: but I never had the satisfaction of getting any proof that could 
at the very least demonstrate that the thing was reasonably probable" 
(Sacco, 1813). However, in 1830 Sunderland transferred smallpox to 
cows by covering them in some sheets contaminated with smallpox 
(Rommelaere, 1866). Between 1836 and 1838 and after numerous trials, 
Thiele obtained some spots on a cow inoculated with the smallpox virus. 
The lymph of these spots produced a very good vaccine that when used 
in children gave rise to only a few superficial symptoms. These gradually 
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diminished and eventually disappeared. More than three thousand vac- 
cinations were carried out with this special vaccine which was usually 
called the "variolo-vaccine" (Copeman, 1899). Several vaccinators, such 
as Reiter, Ceely, Adams and Putnam, used the variolo-vaccine with great 
success (d'Espine, 1885). Eternod and Hacins, from Geneva, and Fisher, 
from Karlsruhe, also succeeded in adapting the smallpox virus to the cow 
and used this variolo-vaccine to vaccinate humans (Olivier, 1893). On 
the other hand Chauveau and the commission from Lyons (1863-1865) 
could not transfer smallpox to cows" smallpox could not be transformed 
into vaccine (Chauveau et al., 1865). Robert from Marseille claimed that 
the mixture of "cow's milk and variolous virus" produced some vaccine 
virus and that the cowpox virus was only the variole virus transformed 
into vaccine by the cow. Dr Lalagarde was quite opposed to this hypoth- 
esis (Lalagade, 1858). A good interpretation of these two views was given 
by Edouard Dupuy (1894), who concluded his work by saying: "The 
hypothesis of the identity of the vaccine and of the variole, although very 
seductive, has in no way been demonstrated." However, in 1923 
d'Herelle affirmed that "It has only been a short time since it was exper- 
imentally demonstrated that the virus of the vaccine is actually the 
variolous virus attenuated for humans by successive crossings via the 
animal: in effect the variolous virus has been successfully transformed 
into vaccine by crossing it with the organism from the horse or from the 
cow" (d'Herelle, 1923). This statement shows how difficult it is to know 
exactly which virus was used for vaccination in the different countries. 

It is very likely that some vaccine virus of bovine origin (and sometimes 
equine) and some smallpox virus with low virulence, with or without 
attenuation through passage in bovine animals, have been used in vacci- 
nation. One author, Peter Razzell, has emphasised the obscure nature of 
the viruses used over the years in vaccination. He took his argument to 
the point of concluding that Jennerian vaccination was a myth (Razzell, 
1977, 1980). The basis of this hypothesis is very doubtful. It would be an 
insult to the powers of observation of our ancestors to believe that they 
would have been so easily misled into accepting Jennerian vaccination as 
something new if it had only really been the Suttonian inoculation used 
before. It is difficult to follow Razzell's argument. Despite the multiplic- 
ity of the origins of the virus used, the use of the smallpox virus 
transferred to the cow, or the possibility that some hybrid viruses were 
created over a period of time, meant that there was great uncertainty sur- 
rounding the virus-vaccine that was used for over a century and a half. 
However, everything indicates that the majority of anti-variolic vaccina- 
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tions had been effected with the vaccine or cowpox virus, a minority with 
smallpox virus attenuated by some crossings within the cow, and still 
others with some stocks of horse pox. One needs to be cautious about the 
origin of the vaccine stocks. Graves (1924) presented results before the 
Joint Committee on Public Health of the Massachusetts General Court, 
results which he obtained from the vaccine production firms Eli Lilly and 
Co. (Indianapolis, Indiana), Parke Davis and Co. (Detroit, Michigan), 
Lederle Antitoxin Laboratories of New York City, E. R. Squibb and Sons 
of New York City and the New York City Department of Health. It is true 
that Graves was an anti-vaccinologist, but the results of his investigations 
seemed to indicate a great uncertainty, at that time, about the identity of 
the viral stocks sold by these firms for vaccination. The H. K. Mulford 
Company of Philadelphia didn't give any information in their advertis- 
ing on the origin of the vaccine virus that it used (Mulford, 1903). This 
did not mean, however, that these vaccine stocks were dangerous, but the 
truth is all the more difficult to uncover as the stocks of smallpox virus 
with attenuated virulence (Variola minor) were already very much in evi- 
dence at the beginning of the 20th century and even, very probably, in 
the 19th century (McVail, 1919; Gordon, 1925). The evidence showing 
that the vaccine actually delivered to the patients was really cowpox, or 
cowpox-like, is still very limited. The argument given in the early years of 
vaccination, that cowpox was not contagious in humans, was no more 
valid at the end of the 19th century when the populations were immu- 
nised by compulsory or voluntary vaccination. 

The nature of the vaccine stocks used in the last few years still remains a 
mystery. Laboratory studies have shown that these viruses were not only 
different from those of the smallpox (even in the natural attenuated 
form) but also from the cowpox virus! The history of the four vaccine 
stocks most widely used during the intensive programme of eradication 
was recorded by Fenner et  al. (1988) (Lister Institute strain, New York 
City Board of Health strain propagated by the Wyeth laboratories, the 
Temple of Heaven strain in China, Patwadanger strain in India) but it 
was impossible to go back to the precise origins of these viruses. One 
cannot speculate purely on the basis of historical descriptions, colour 
plates illustrating books dedicated to vaccination, and the vaccine stocks 
which certain firms or laboratories still possess. That is not enough to go 
on! 



Chapter 10 

Smallpox vaccination: 
its value and its limitations 

(1798-1979) 

Even though the discovery of the vaccine is the only one that has been 
made in medicine in the current period, it will suffice as an eternal 
illustration of our period in the history of science, and to immortalise 
the name of Jenner by assigning him an eminent place amongst the 
principal benefactors of humanity. 

Georges Cuvier (1810) 

In Jenner's day, people still did not know about the existence of patho- 
genic agents, micro-organisms that cause disease, i.e. bacteria or viruses. 
However, they knew that illnesses could be contagious and passed from 
one person to another, or from animal to animal and even to humans. 
They also knew that if the individual recovered from the infection it was 
likely that he would be protected from that disease in the future. Vario- 
lation was a good example of this but others were known, such as 
"clavelisation", which consisted of transmitting sheep pox from one 
sheep to another in order to protect against this disease. A lot of other 
contagious diseases had been transmitted experimentally, but for reasons 
other than providing protection. 

Variolation was relatively easy to carry out for there were almost always 
variolous people who could provide some smallpox "matter", as smallpox 
was endemic throughout the world. Moreover the smallpox virus was 
quite stable, that is to say it could remain active outside the human body 
for a certain amount of time. It could therefore be very easily spread 
around and transported from place to place. Finally, it was a "human" 
disease; its transmission from one person to another did not often pose 
any moral, ethical or religious problems, which would have been the case 
if it was transmitted from animal to human. 

When Jenner launched his method of protection against smallpox, he 
developed some bad practices. He advocated vaccination from arm-to- 
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arm. Some lymph was taken from a person who had a spot with lymph 
or pus containing the vaccine virus and was transferred to another person 
with the aid of a lancet. This method, called the Jennerian method, had 
the advantage of not using material coming directly from an animal and 
of easily providing some lymph, because, in order to be properly pro- 
tected, the patient had to contract the vaccine or cowpox through the 
virus carried in the lymph. Afterwards he had to present himself to the 
vaccinator, who estimated the degree of protection provided by noting 
the presence or absence of a vaccine blister. If the patient wanted a cer- 
tificate, the wise vaccinator did not furnish this until after verification 
had taken place at a second visit. In the course of this visit it was easy for 
the vaccinator to recoup a little of the variolous lymph to carry out new 
vaccinations. Also, the method was based on that used in variolation; all 
those who carried out variolation could practise it quite easily and switch 
from variolation to vaccination as long as they had some vaccine. 

It was still possible, but uncommon, to discover cases of true cowpox in 
cows (or vaccine in humans). Almost all national administrations gave 
financial incentives in the search for cases of spontaneous cowpox: 3 
ducats in Bavaria in 1820, 2 carlins in the Duchy of Hesse, 10 thalers in 
Royal Saxony and 50 ducats in Naples, etc. It was important not to make 
a mistake in the diagnosis. Some people arrived at their conclusions solely 
on the basis of the details given in Jenner's book and its illustrations, or 
those of other books on the subject. 

To distinguish between true and false cowpox (called "bastard" or "spu- 
rious" at that time) was not easy. Studies carried out in the laboratory 
using modern methods of virus characterisation have shown that it is 
possible to distinguish at least four types of disease in the cow, with very 
similar symptoms but with quite different viral origins. Jenner's problem, 
and that of his successors, was to try and ensure that the true, and not the 
false, cowpox was used. The nature of the virus used by Jenner, and after- 
wards by his followers, has been the subject of numerous and often 
controversial studies. In fact, it has been very difficult from that time on 
to form an opinion, as the published results are quite contradictory. It 
was only because Jenner and his pupils carried out variolation tests fol- 
lowing vaccination that they were able to be certain about the protective 
value of their material against smallpox. In any case, the viral nature of 
the material itselfwas beyond the possibility of investigation at that time. 
The practice of obtaining proof of protection was carried out continu- 
ously for at least fifty years. 
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If one had a little cowpox lymph (which on transfer to a human was gen- 
erally called vaccine) (see Glossary), one had to conserve it. It could be 
kept between two sheets of glass or ivory for only a few weeks. If the 
"culture" remained on the human being, this meant the vaccine could be 
transported throughout Europe, then South America, and finally China, 
with the co-operation of abandoned and homeless children. In Europe it 
would have been through a large number of hospital patients, as well as 
many children, for the majority of adults were protected by natural small- 
pox which they had encountered and survived in their youth. 

Transmission of disease linked to arm-to-arm smallpox vaccination 
unfortunately occurred throughout the time this method was in use and 
had several causes. 

The Jennerian technique was very primitive and unsatisfactory. This vac- 
cination procedure effectively propagated all kinds of very unpleasant 
bacterial infections, even if in general they were not dangerous. Certain 
types of infection were more dangerous than others. Serious skin infec- 
tions, e.g. erysipelas, could be transmitted, but they were very rare. 
Epidemics of jaundice were reported, such as the one in Bremen, 
Germany between 1883 and 1884, where the personnel of the Weser 
firm were vaccinated e n  m a s s e  through fear of the smallpox. Out of 1,349 
vaccinated people, 191 became jaundiced (Stienon, 1885), which was 
probably due to a hepatitis virus transmitted by a human donor. 

The greatest public fear continued to be syphilis, as a result of some very 
real and well-publicised examples. For instance in 1861 in Rivalta, Italy, 
forty-five children were infected by a single syphilitic donor of the 
vaccine lymph. Out of about 100 million vaccinations carried out in 
Europe between 1800 and 1880, fifty cases ofvaccinal syphilis transmis- 
sion were recorded, with a total of seven hundred and fifty infections. In 
fact these infections were due to syphilis which was still not discernable, 
at the time of donation, in vaccinal lymph donors. These donors had 
probably been contaminated at birth. The first solution to this problem 
was not to use vaccine provided by very young children but by subjects 
who, because of their age, were more likely to have already displayed 
symptoms of syphilis, hereditary or otherwise, if it had actually been 
present (Depaul, 1865; Petit, 1867; Moizard, 1880; d'Espine, 1885; 
Fournier, 1889). 

The other measure taken against this scourge was the production of the 
so-called "animal vaccine". The method had been progressively improved 
and had become perfectly reliable. Taking account of the scientific revo- 



SMALLPOX VACCINATION. VALUE & LIMITATIONS (1798-1979) 123 

lution brought about by Pasteur, Koch and Lister, the preparation of any 
biological substance was considerably modified. From 1880 to 1900, the 
arm-to-arm vaccine was forgotten and, instead, the animal vaccine was 
prepared from cowpox inoculated in calves. Young calves that had no 
apparent diseases, such as tuberculosis or foot and mouth disease, were 
selected. The animals were kept in quarantine in clean stables for some 
days. As can be seen in illustrations, they were washed and the part to be 
inoculated was shaved and cleansed with sterile water. The operator took 
the same precautions as for a surgical operation. Incisions were made 
along the skin that had been shaved and cleansed. The "seed" vaccine was 
then spread over the incisions and allowed to dry. By the sixth day the 
vesicles had developed and were thoroughly cleansed, care being taken 
not to break them. The contents of the vesicles were collected, the animal 
was killed and the vital organs carefully examined for signs of disease. The 
contents of the vesicles were mixed with glycerine and set aside for a few 
weeks. Glycerine killed any bacteria that were present. The glycerinated 
lymph was put in tubes, ready to be used (Heagerty, 1924). Actually, the 
lymph was really a pulp containing scrapings from the skin of the calves. 
The pulp was mixed with the glycerine with the help of a grinder. An 
excellent description of the various vaccine centres was provided by Dr 
Copeman in 1899. There were those of Drs Chambon and Saint-Yves 
Menard and of the Academy of Medicine at Paris, of Dr Degive in Brus- 
sels, of Dr Schultz in Berlin, of Dr Chalybaus in Dresden, of Dr Vanselow 
in Cologne and of Dr Hassius in Lancy in the suburbs of Geneva. 
Copeman was required to visit these various establishments on behalf of 
the English Government before it would take a decision on whether to 
adopt this method. 

Another important innovation was the disinfection of the instruments 
used for vaccination. During the relatively large vaccine campaigns this 
measure was not always correctly applied because of the speed with which 
the vaccinators had to act. The physical or chemical sterilisation of the 
lancet, before each new person was vaccinated, could lead to inactivation 
of the vaccine virus itself; the lancet could be reused while still warm or 
while covered in traces of disinfectant solution. A military doctor, Dr 
Mareschal, was the first to have the idea of using fountain pens. These 
were reused after being cleaned in order to vaccinate large groups in the 
military. In 1890 Mareschal asked the producer of these pens to help him 
develop an "individual vaccine pen" which was christened with the name 
"Le Jenner" (Cartaz, 1891, and an advertisement by the firm Blanzy- 
Contd-Gilbert gives the exact date of the launch of the individual vaccine 



124 T H E  E R A D I C A T I O N  OF SMALLPOX 

pen as 1890). The new pen for "single use" or "disposable" pen for vacci- 
nation was invented. It is quite possible, all the same, that this type of 
vaccine pen had been invented in other countries, around the same time 
or even earlier. Hoblyn and Price in 1899 described a "vaccinator pen" as 
an instrument invented by Hilliard for carrying out vaccinations, 
although they gave no date. It was conceived as a pen for writing and 
resembled, not surprisingly, the instrument suggested by Mareschal. 
Who was the true inventor? Perhaps the two of them came up with this 
solution quite independently. 

Then came the problem of the length of time for which immunity was 
conferred by vaccination. Was immunity guaranteed, and if so, for how 
long? Jenner always maintained that smallpox could infect the same 
person twice, although this rarely happened. It was therefore not impos- 
sible that it might appear even after a previous cowpox infection. Among 
other examples, he gave that of Louis XV, the King of France who died at 
the age of sixty-four from smallpox, having already contracted the disease 
once thirty years previously. According to the historians, this first attack 
was neither classic nor was it confirmed. Perhaps it was another type of 
disease producing some symptoms mistaken for those of smallpox. 

In fact, someone who had been exposed naturally to smallpox or vacci- 
nated with cowpox vaccine during this period, when the disease was 
continually present and reappearing at intervals with fairly violent epi- 
demics every two to five years, was subjected to natural boosts in their 
immunity. Country people in daily contact with animals susceptible to 
cowpox also received boosts without being conscious of it. A very long- 
lasting immunity was the result. But when the presence of the smallpox 
virus started to diminish in the countries where vaccination and hygiene 
regulations were increasingly applied, these natural boosts gradually dis- 
appeared. All that remained was the true duration of the immunity 
obtained through vaccination. Jenner believed it to be lifelong. He 
accepted those theories of the period that associated anti-variolic protec- 
tion with the disappearance of agents or compounds which were 
necessary for the development of the germ of smallpox (sometimes called 
"virus" even in Jenner's day, but without having its modern meaning). In 
fact the immunity conferred by the vaccine was very much shorter- six 
to seven years at the most. Already in 1804, Dr Goldson announced that 
the period of protection conferred by the vaccine was three to four years 
(Lee, 1859). In 1818 some vaccinators reported "the existence of legiti- 
mate varioles following a proper vaccination" which they themselves had 
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identified or about which they had learnt in the years after 1815 (Berard 
and De Lavit, 1818). In 1832, Dr Harder of Saint-Petersburg proclaimed 
that the protection given by vaccination was lost after fourteen years. But 
other authors had totally different views. Bell, in 1836, stated: "The 
popular impression is that in a lapse of years after vaccination the system 
becomes again liable to receive the small-pox [ . . . ] .  Thus I can state 
generally from personal experience, that I see no reason for believing that 
any alteration of the vaccine prophylaxis occurs, either from time or the 
change of puberty [...] The evidence of the books, however, goes to show 
that the greater the length of time that has elapsed, the greater is the 
security" (Bell, 1836). Alas, confusion reigned. 

Other people, like Dr Pierre Dufresne of the Faculty of Medicine in 
Geneva in 1825, posed a quite different problem. "Must we vaccinate the 
patient and then variolate him, or vaccinate him twice? Must he be first 
variolated and then vaccinated or variolated twice?" (Dufresne, 1825). 
Not easy to choose! However, soon afterwards, in 1829, Wiirtemberg 
ordered obligatory revaccination and was followed by the rest of the 
German states and by many other countries after that. The Royal 
Academy of Medicine of Belgium also looked into the problem and, in 
1857, recommended revaccination of children between the ages of ten 
and fifteen. Great Britain was one of the last countries to admit that the 
length of anti-variolic immunity conferred by the vaccine was relatively 
short. It did not prescribe revaccination until after 1898. 

Finally, some people had natural immunological abnormalities. After 
one vaccination they would develop fairly violent responses which could 
lead to serious complications, such as widespread vaccinal blisters. These 
incidents, however, were rare. In Paris in 1897, six to eight cases out of 
500,000 vaccinations were observed, the majority consisting solely of a 
few extra vaccinal blisters. It was very rare to see such complications in 
people who had been revaccinated. This type of problem could have been 
avoided to a large extent by not vaccinating subjects who were already 
either weak and unwell or had skin disease. 

In statistical terms the number of incidents following anti-variolic vacci- 
nations was very low indeed, but at the individual level these incidents 
represented some considerable suffering. In 1815 Husson had already 
noted twenty deaths during the "vaccine work" among the 20 million 
vaccinated in the first twenty years of vaccination. They were largely cases 
of encephalitis. According to Wilson (1967) this very dangerous side- 
effect was detected for the first time in 1905 by Comby (1929) in France. 
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Attention was focused on this problem and several cases were reported at 
the end of the 1920s. They were rare but real: seven cases per million vac- 
cinated people in Belgium (1932-1936) and thirty-one per million in 
Finland (1937). France and Greece seem to have been relatively free of 
such cases, the highest rates being recorded in Germany, the Netherlands 
and Austria. The reasons for these differences have always been obscure. 
Nevertheless it is likely that they were due to the vaccine sources used. 

In general, Jenner's views had been realistic, although they did not always 
stand the test of time. However, the work had to go on and it was cer- 
tainly not easy. Jenner's bad decisions or judgements were often quickly 
identified by others: the production of vaccine in humans, the necessity 
for revaccination, etc. Curiously enough, Jennerian vaccination was the 
object of a wave of clinical trials which lasted for roughly twenty years. 
No more took place after that for a long time. There were enquiries but 
nothing involving any real clinical trials except on the efficacy of the 
animal vaccine compared to the Jennerian vaccine. There were those who 
accepted it totally and others who rejected it absolutely. There was never 
any dialogue. This was unfortunate because many subsequent mistakes 
could have been prevented. 



Chapter 11 

The anti-vaccination movements 
(1798-1979) 

Don't be astonished, my dear colleague, by the backbiting from the 
enemies of vaccine. 

Sacco (1813) 

The opposition to Jenner's work soon became apparent for a variety of 
reasons. First of all there was jealousy of a country doctor who, although 
a member of the Royal Society, was still regarded as provincial and 
insignificant. Ingenhousz, Sims and many others, being set in their ways, 
probably rejected vaccination through their mistrust of anything new 
and through a fear of competition in a domain where they were success- 
ful, namely variolation. Many others stood up against Jennerian 
vaccination on all sorts of pretexts, notably envy or incompetence, but 
rarely because of any rational argument. 

The opponents made themselves known by the most favoured means of 
the period: pamphlets. These were numerous and malicious; they left no 
stone unturned. Some of their arguments were valid, others were not. 
Vigorous articles broadcasting the dangers, real and imaginary, of vacci- 
nation were published. In 1803, members of the Royal Jennerian Society 
stated: "Certain opponents of the new practice (Jennerian vaccination) 
have spread an alarm of some terrible calamity, some mysterious change 
in our very nature and in the propensities of the human race, to be 
apprehended from the introduction of a disease originating from a brute 
animal" (Royal Jennerian Society, 1803). Likewise Chappon, in 1803, in 
his treatise on the dangers of vaccination, wrote: "Since the early days of 
vaccination, neither the vaccine pus, the cow pox, nor the dirty pus from 
ulcers on the udders of Gloucester cows, preserved people from the most 
eminent form of small pox. I believe myself to be quite justified in repu- 
diating this specific claim, and I persist in considering it as not resisting 
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either death or the eruption of small pox and equally incapable of re- 
establishing the health of those beings who have the misfortune to have 
weak constitutions. I say this objectively, without passion, without being 
partisan." Naturally! 

Dr Louis Sacco of Milan, a great vaccine specialist from the Continent, 
put together the following objections in 1813: 

"The common people say every day that from birth they carry the small 
pox germ which is destined by nature to produce a beneficial depuration 
which protects them from other diseases..." This objection is reminis- 
cent of the past and the belief in a smallpox germ. In fact, it was already 
known that this disease was contagious and that it is itself not naturally 
indigenous to man. 

"Inoculating with the vaccine, one risks inoculating with diseases which 
the individual who provided the humour was infected with." The 
dangers of transmitting diseases by inoculating with the vaccine were 
real. Great efforts to produce and use the vaccine hygienically were nec- 
essary in order to improve the situation, notably the abandonment of 
arm-to-arm Jennerian vaccination in favour of the animal vaccine. In the 
case of Jennerian vaccine, the lack of any proper control in its production 
was quite evident. 

"The vaccine was not as innocuous as was claimed, for it had dangerous 
consequences and sometimes caused death." One cannot just point out 
the limited number of accidents that occurred in vaccination without 
giving equal emphasis to its important benefits (see Chapter 10). 

"One or only a few pustules are not sufficient to free any individual from 
small pox." This statement is erroneous, as experience and modern 
science has shown. 

"Inoculation with vaccine can transmit diseases peculiar to the bovine 
species." This is true but was very rare within the framework of vaccine 
practice. 

"Inoculation against smallpox [variolation] has been proved by time; 
why therefore abandon it for the vaccine?" Man is conservative by nature 
and often resists change! 

"What will have become of it [the vaccine] in 40 years?" Not really one 
of the weightier arguments! 

The anti-vaccinologists also complained about not being heard: "An anti 
cow-pox author should swallow a great deal of dirt before the combat, to 
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enable him to sink his antagonist in the mud" (Moseley, 1807). Perhaps 
that was a bit of an exaggeration! 

Most of these contentions are without value, especially the last one. 
Unfortunately this sort of foolishness is not just the privilege of past com- 
mentators! Perhaps one should show some respect for sincerely held views, 
even if they are wrong, but not when they are scientifically ridiculous. 

The second half of the 19th century saw a significant number of medical 
laymen, but also, unfortunately, doctors, who felt they had to attack vac- 
cination. Literature against the vaccine was published in abundance. For 
example, Dr Verde-Delisle of Paris, in his book published in 1855, did 
not use kid gloves in denouncing vaccination: "The human species is 
degenerating: from the powerful races of past centuries, we are turning 
into a generation of small, thin, puny, bald, myopic people, whose char- 
acters are sad, without imagination, poor-spirited.. .  Let's get back to our 
origins: the sole cause of this multiple disaster is the vaccine." The word 
"vaccine" is used here in its historical sense, vaccine or cowpox. In this 
period there were no other vaccinations, except perhaps the "clavelisa- 
tion" of sheep to prevent sheep pox (see Glossary). 

Hutton (1895), one of the most ferocious English opponents ofvaccina- 
tion, especially after it was made obligatory in 1853, presented a list of 
grievances, based in principle on the "scientific" views of Creighton 
(1889), and Crookshank (1889), Professor of Comparative Pathology 
and Bacteriology at King's College, London. Here are some examples: 

�9 The vaccine is a very bad specific remedy for attacking variolic 
miasmas. 

~ The vaccine has all too often already brought despair and death to 
families. 

�9 Cowpox is a disease of the cow, as syphilis is a disease of men. 

�9 Cowpox is a disease of civilisation, cowpox does not exist when cows 
suckle their young. 

�9 The vaccine is unquestionably contagious. 

�9 Vaccination has its origins in superstition. 

�9 To make vaccination obligatory is a problem for society. To impose 
vaccination in despotic countries [one thinks of Prussia] is acceptable, 
but not in a country having a tradition of freedom [like Great Britain]. 

�9 Vaccination is beneficial to health authorities. 
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The majority of these arguments are scientific archaisms; others are 
simply falsehoods. 

One final argument concerning Jennerian vaccination has been the 
theory of the displacement of mortality, where the decline of some dis- 
eases is said to be counterbalanced by the resurgence of others, known as 
Carnot's doctrine. "He alleged that while certain diseases such as small- 
pox, measles, convulsions, and croup were decreasing, other diseases, 
such as cholera, typhoid fever, and dysentery were increasing" (Abbott, 
1889). The basis of this work was very debatable, even at that time, and 
no modern statistics have come along to support it. 

What was the influence of organised anti-vaccine movements at the end 
of the 19th century? Feeble in general, except when strong leaders took 
an interest in it. One of the most remarkable anti-vaccine movements 
surfaced in Leicester, a city in England of about 100,000 inhabitants, 
where the Leicester Anti-Vaccination League was founded in 1869 
(Swales, 1992). At this time, Great Britain, birthplace of Jennerian 
vaccination, like many other places, was applying vaccination incompe- 
tently. If vaccination was used effectively for a time, the subsequent 
disappearance of smallpox led progressively to a laxity in the vaccination 
campaigns. However, devastating epidemics of smallpox continued to 
arise periodically in the United Kingdom. Little could be done. The 
government passed an act in 1867 which condemned insubordinate 
parents to pay fines and face imprisonment if they repeatedly refused to 
accept vaccination for their children. Opposition soon grew into a 
national movement. It focused its activities on the elections to the Board 
of Guardians, i.e. the body charged with making people keep the law. 
The situation rapidly became difficult and the rebellion spread to almost 
all of the many municipal councils. Fortunately, they never achieved their 
objective. From the year of its foundation in 1869, the league had its first 
martyr, a vigorous opponent of any vaccination, who, having been 
imprisoned after his conviction, was eventually released to the acclaim of 
his friends and supporters. The excellent vaccination rates of about 90% 
in the children of the city of Leicester in 1872 fell to 3% in 1892! In 1889 
three thousand fines and sixty imprisonments were imposed. Included in 
the subscription to the anti-vaccination league was insurance cover for 
the payment of these fines, and the terms were written on the back of the 
subscription receipt. 

The leader of this movement was one J. T. Biggs. His property had been 
confiscated and sold after he had refused to pay a fine. As a specialist in 
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hygiene, he had published a book of 785 pages on the subject, dealing in 
particular with a method which should have allowed control of the 
spread of smallpox. In fact, his method was to quickly identify cases of 
smallpox, to put the sick people and their relatives in quarantine, and to 
see that the objects with which they had been in contact were rigorously 
disinfected. Biggs, in his rejection of vaccination, sought support for his 
case in the registration of smallpox cases for people vaccinated and unvac- 
cinated in the preceding years. The difficulties in establishing anything 
from these statistics proved Biggs right to some extent. The authoritative 
English medical journal, the Lancet, launched itself into a battle against 
Biggs. It sent a representative to Leicester who, alas, came back singing 
the praises of the system put in place there. However, the Lancet also 
revealed that Biggs was using Jennerian vaccination for people in direct 
contact with those suffering from smallpox. In 1893 there were forty-six 
cases of smallpox in Leicester and they were looked after in the smallpox 
hospital by a staff comprising twenty-eight members. "Of the twenty- 
two protected by a recent revaccination, none were afflicted. Of the six 
others, four had caught it and one of these had died" (Anon., 1893). 
Biggs continued with renewed vigour and organised a big public demon- 
stration of 80,000 to 100,000 people (according to him), where such 
slogans as "Keep your children's blood pure" or "Stand up for liberty" 
were used. 

The government decided to hold an enquiry conducted by a special com- 
mission. The report published, after years of investigation, concluded 
that vaccination protected those who had been vaccinated, something 
which had been evident for some time. On the other hand, as a measure 
of appeasement, this Royal Commission proposed including in the reg- 
ulations a conscience clause giving parents the right to refuse vaccination 
for children if an exemption was requested (Vaccination Commission, 
1889, 1890). Biggs, having lost most of the argument, rejected this clause 
and continued his fight. In fact he had lied to his followers, for he 
agreed to the vaccination of hospital staff. Furthermore, his system of 
isolation and quarantine was very constraining for the inhabitants of 
Leicester, and very expensive, about s to s per patient using the 
monetary values of the time (Olivier, 1893; McVail, 1919). However, 
"The Leicester system" as it was called, was quite reliable, in so far as 
nursing staffwere employed who had been immunised against smallpox, 
either naturally or by vaccination. 
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This movement, whose impact on the public had been considerable, is 
interesting to analyse. Its supporters simply took the view that the 
vaccine was useless and even dangerous. They invoked dubious medical 
arguments to defend this position. However, once a momentum had 
been gained, the debate became self-perpetuating to the extent that wider 
issues were brought into the argument. Indeed, the rejection of vaccina- 
tion was extolled in the name of individual liberty. The efforts of Biggs 
and his followers turned the issue into a matter of real social importance. 
As recently as 1934, the city of Leicester recorded ninety-five vaccina- 
tions and 3,438 exemption certificates from a population of 200,000 
inhabitants. 

Another example of the anti-vaccination, anti-variolation struggle was 
provided by French Canadians who saw this practice as bureaucratic 
oppression and an attack on their individual liberties. A smallpox epi- 
demic was declared in 1870-1871 and vaccinations carried out. Some 
vaccinations by the arm-to-arm method gave rise to ulceration, 
erysipelas, and perhaps even syphilis, provoking a rejection of this 
method (Osler, 1892). Vaccination coverage was greatly diminished. In 
1885, a Pullman train driver who was in the early stages of smallpox 
infection arrived in Montreal from Chicago and caused a serious epi- 
demic that led to thousands of cases of smallpox and 3,164 deaths, many 
of whom were those French Canadians who had confused vaccination 
with oppression (Bliss, 1991). 

There have always been anti-vaccine movements invoking similar argu- 
ments. First, the dangers associated with the vaccines themselves, as 
mentioned above, were often raised and these dangers certainly existed 
then (see Chapter 10) and still do with modern vaccines, to a very limited 
extent; but their number and their importance have diminished with the 
progress of medicine. Then the doctors and the producers of vaccines 
were accused of putting their personal interest before those of the subjects 
being immunised. This notion could easily come up in conversation in a 
salon, but it is difficult to believe that thousands of people would be 
working in harmony to satisfy their desire for riches, while being per- 
fectly well aware that they could be ruining the health of millions of 
children in order to gain their ends! Furthermore, this argument cannot 
be applied easily to smallpox and to vaccination developed by Jenner, for 
the production of this type of vaccine was always relatively simple and, 
for the benefits gained, the price was ridiculously low. This type of argu- 
ment about material or self-interest could be used equally against the 
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anti-vaccinologists. Would they have ever become famous if they hadn't 
got involved in their crusade against the vaccine? It is better not to take 
these arguments too seriously! 

Finally, the anti-vaccinologists praised the application of the rules of 
hygiene and these went a long way towards resolving the problems of the 
spread of infectious diseases. Hygiene had been considerably improved in 
developed countries in the course of the second half of the 19th century 
and throughout the 20th century. Its influence has been decisive in the 
struggle against infectious disease. But could it be adapted to the struggle 
against all infections? There were no general rules. Certain diseases were 
eradicated by isolating those infected, and this was one of the most impor- 
tant hygiene measures of the period. The spread of leprosy and the plague 
in Europe was greatly limited by imposing strict border controls. Would 
such rules be allowed today in our societies which put the individual 
before collective interests? 

Improved hygiene and quarantine procedures have certainly reduced the 
prevalence of some, but not all, infectious diseases. However, those that 
are highly infectious are unlikely to be eradicated by these practices alone. 
Smallpox disappeared from the world thanks to vaccination. This is the 
best proof that Jenner was right. Nevertheless the anti-vaccination move- 
ments persist. To challenge the use of a particular vaccine designed to 
combat a specific disease is quite acceptable, for every vaccine can be dis- 
cussed on its own merits. On the other hand, to challenge vaccination in 
general is indefensible. Vaccines have been so beneficial for those people 
who have been vaccinated that their great value cannot be questioned. It 
is sad to see that some doctors, badly trained ones, can be opposed to vac- 
cination. Most of the arguments originally directed against anti-variolic 
vaccination are now laughably wrong or frankly dishonest. They are based 
on old, erroneous scientific theories. Their refutation merits a discussion 
which goes beyond the scope of this book. The problem of making vacci- 
nation obligatory is a difficult one and certainly depends on circumstance. 
In armies, for example, coercion produced good results. On the other 
hand, at the public level, persuasion through education is more effective 
but requires much more work. Certain groups, under the influence of self- 
interested leaders, could suffer severely as a result of their refusal to accept 
vaccination. It is better to fight against obscurantism with words rather 
than with the stick. Persuasion by reasoned argument is better than 
compulsion. In 1803 the editors of the Medical and Physician Journal of 
London, stated: "We do not believe that any person ever thought of estab- 
lishing vaccination by law" (Editors, 1803a). 
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However, society has to take all possible steps to ensure that vaccines 
confer an effective protection against infectious diseases. It also has to 
guarantee the safety of the vaccination and not only be confident of the 
quality of the vaccines but also take responsibility for the physical conse- 
quences of any accidents, which can, and possibly always will, result from 
vaccination, especially if the vaccine in question is made obligatory. 
Although the progress made in biology has been immense and guaran- 
tees levels of safety today never previously imagined, zero risk is not 
attainable. 

Today, the responsibility of marketing and controlling the quality of 
biological products, such as vaccines, is devolved within the European 
Union (EU) to the European Medicines Evaluation Agency, situated in 
London. Its role is fundamental and it works in collaboration with the 
national agencies of the different EU countries. In the United States this 
role is played by the Food and Drug Administration (FDA). Other 
branches of supervision also exist to look out for any problems which 
may arise in the use of prescribed drugs and they must alert the appro- 
priate authorities if any such problems occur. Finally, the World Health 
Organization (WHO) plays an important co-ordinating role. 



52 Vaccinations were often carried out directly from heifers to humans. 
The heifer was led right up to the spot where vaccination was to be carried out. 
A carriage was used for this. From La Science Illustr~e of 13th March 1893. 
(Author's document.) 

53 The Vaccine Institute of Cureghem (in the suburbs of Brussels) was very 
active. One of the last stocks of vaccine from this institute, dated 27th November 
1945. The parcel, prepared for dispatch by post in a wooden box, was found in a 
cardboard box about thirty years later. The vaccine was already dried. (Author's 
document, gift ofP. P. Pastoret.) 



54 Certificates of successful vaccination (1836, 1841, 1845) in the city of 
Brussels; top, ordinary version; bottom left, luxury version with a seal of red wax; 
bottom right, charity version, written twice, i.e. free of charge, for the poor people 
unable to pay for it themselves. Obviously the protection against smallpox was the 
same, but certainly not the price which had to be paid to obtain a certificate. 
(Author's document.) 

55 A polished presentation by an American vaccine firm. Pasteur, Koch and 
Lister, and many others less famous but no less useful, delivered a message about 
hygiene which was adhered to. This is a prospectus for Mulford's Vaccine from the 
Glenolden Laboratories of the H. K. Mulford Company, whose motto was "Always 
Takes", which relates to the quality of the animal vaccine. (Author's document.) 



56 Mulford's vaccine. The vaccine was carefully made, with adherence to the 
principles of hygiene. Here the illustrations of the prospectus are described from 
top to bottom and from left to right: the byre where the calves were kept for a 
quarantine period; the animals were washed, then sheared; washed once again, fol- 
lowed by the abdomen being shaved; inoculation of the virus of the vaccine; and a 
collection of the vaccine some days afterwards. (Author's document.) 

57 Mulford's vaccine. The work in the laboratories: top left, "Trituration of the 
virus ensuring uniform potency"; top right: "Filling tubes with lymph"; centre: 
"Glycerinisation of virus"; bottom left: "Filling tubes with glycerinised lymph"; 
bottom right: "Testing vaccine on guinea pigs to ensure purity and potency". 
(Author's document.) 



58 A card summarising 
the Glenolden laboratories 
of the H. K. Mulford 
Company: the buildings; a 
pleasant view of a parkland 
around the laboratories; 
the product in tubes; the 
vaccination of a large lady 
by a little doctor. (Author's 
document.) 

59 The New England Vaccine 
Company, Boston. From top to 
bottom: section of stable; operat- 
ing room; and office. From Cutler 
and Frisbie, circa 1900. (Author's 
document.) 



60 Instruments for variolisation, used in ancient times in China and India, 
included a receptacle for holding powder from victims' scabs, a spatula for spoon- 
ing the powder, and a silver tube from which the dust was blown into the nostrils 
of the person to be variolated. Variolation by such methods or inoculation was 
used concurrently to vaccination in many Asian and African countries for a long 
time, even after the invention of the vaccine pen. (Reproduced with permission of 
WHO.) 

61 Top left, a lancet probably destined only for vaccination; right, a classical 
lancet. It is obvious that all these instruments were difficult, if not impossible to 
disinfect. For a long time the lancet was the instrument most often used in vacci- 
nations. From left to right, a silver case containing six lancets with tortoiseshell 
handles, a shagreen (shark skin) case containing three lancets with mother-of- 
pearl handles, and a more modest wooden case, for five lancets. The lancets were 
also used for bleeding. (Author's document.) 



62 Two cardboard boxes, 
each containing 100 vaccine 
pens, from the first half of the 
twentieth century. They were 
called "Le Jenner" by the 
Blanzy, Poure and Cie firm, 
named after Blanzy-Conte- 
Gilbert. Also shown, a 
vaccine pen holder, and some 
vaccine pens of French and 
German origin. (Author's 
document.) 

63 At the end of the 19th century lancets were discarded and replaced with 
vaccine pens. From left to right: Le Jenner, the vaccine pen invented by Dr 
Marechal, Blanzy, France; Le Jenner n~ Blanzy, France; Scalpel, Bagnol and 
Farjon, n~ Comtoise vaccine pens, large model, inox; n~ Heintze and 
Blanckertz, Berlin; n~ Heintze and Blanckertz, Frankfurt/A.M.; the WHO 
bifurcated needle, the last vaccine pen to be used, which was 5 centimetres long and 
was developed at Wyeth Laboratories (USA) in the 1960s. (Author's document.) 



64 Vaccination according to the Jenner method. The scene, at the castle of Lian- 
court, is of a vaccination from arm-to-arm, the vaccinifer (vaccine donor) being 
on the left; he appears to have been strongly affected by his vaccination; the child 
to be vaccinated is on the right. Picture by C. Desbordes, 1812. (Reproduced with 
permission of the Musde de l'Assistance Publique, H6pitaux de Paris.) 

65 "The district vaccinator", a sketch of London's East End. A district health centre 
where crowds of local children are being vaccinated. Wood engraving by E. Buckman, 
1871. (Reproduced with permission of the Wellcome Institute Library, London.) 



66 Vaccination using the 
calf. Top: "Taking lymph 
from the calf"; bottom: 
"Vaccinating infants". 
Engraving by C. T. Stani- 
land, 1883. (Author's 
document.) 

67 A great smallpox epidemic raged in Paris in 1893. It persuaded a large 
number of people to get revaccinated and there were many patients who had to be 
temporarily housed in barracks. Here we see a visit to patients isolated in Saint- 
Antoine hospital. Engraving from the Illustration of 29th July 1893. (Author's 
document.) 



68 Vaccination was 
encouraged by the official 
press, and even made the 
front pages of well-known 
newspapers. The vaccine 
calf is passing along the line 
of people who are being 
vaccinated. It is very cold 
and the vaccinator wears a 
coat, with a hat and scarf. 
A donation of two francs 
was given to the mothers 
who brought in their chil- 
dren. Illustrated literary 
supplement of Le Petit 
Parisien of Sunday 17th 
December 1893. (Author's 
document.) 

69 Popular literature became involved. "People got vaccinated everywhere: even 
at the wine merchants" (sic). Drawings after Moreno, in Le Journal pour Taus of 
17th January 1894. (Author's document.) 



70 Vaccination session at the Academy of Medicine in Paris, in the large 
waiting-room, among the busts of famous doctors. The vaccinifer (donor) heifer 
has been led into the room to provide fresh vaccine. The animal has been seeded 
with vaccine in a little room of the Academy. From 1820, this organisation was 
ordered by the government to oversee the vaccination campaigns in France. It also 
had to carry out vaccinations, which it did on Tuesdays, Thursdays and Saturday 
mornings at 11 am. The Illustratian of Saturday 26th November 1898. (Author's 
document.) 

71 "Vaccination in High 
Society." The article describes 
how men and women were vacci- 
nated in different rooms, even 
though the ladies had to expose 
only their ankles to avoid getting 
a mark on their arm. Engraving 
of the illustrated supplement of 
Le PetitJournal of Monday 29th 
January 1894. (Author's docu- 
ment.) 



72 Innumerable illustrations of 
vaccination scenes were published, 
especially in the second half of the 
19th century. Here we see Jenner 
vaccinating a child. A cow is 
included in the engraving to 
remind us of the origins of the 
vaccine. Engraving of the illus- 
trated supplement of Le Petit 
Journalof Sunday 13th January 
1901. (Author's document.) 

73 The army is carefully vaccinated. "The Ashanti expedition: vaccination 
parade on board the steamer SS Bathhurst." Process print by C. Heschel after a 
drawing by C. Staniland after A. Cox. (Reproduced with permission of the Well- 
come Institute Library, London.) 



74 Even the old invalided sol- 
diers were revaccinated when a 
smallpox epidemic reigned in 
Paris. The article describes "The 
state which, as we know, is like a 
father to invalids, lost no time in 
making them submit to a little 
preventative operation." Engrav- 
ing of the illustrated supplement 
of Le PetitJaurnal of Sunday 30th 
December 1900. (Author's docu- 
ment.) 

75 The newspapers get actively involved. Here Le Pet#Journalis really getting 
down to it and is organising vaccination sessions on its own premises and loses no 
time in letting everyone know about it. Engraving of the illustrated supplement of 
Le Pet#Journalof Sunday 20th August 1905. (Author's document.) 



76 One of Dr Depaul's vaccination sessions. He was from the Academy of Med- 
icine in Paris. Adults and children are being vaccinated. The vaccinifer heifer is 
lying on a table. There are many spectators whose presence is not absolutely neces- 
sary. (Author's document.) 

77 A white doctor vaccinating African girls wearing European clothes at a mission 
station. Order and modesty reign! Process print after a photograph by Meisenbach. 
(Reproduced with permission of the Wellcome Institute Library, London.) 



78 Emigrant workers are vaccinated too. "On the road to Madagascar- 
vaccination of the coolies on board a ship, the Fang 7~e, embarking for Zanz- 
ibar." Life drawing by M. Louis Tinayre - special envoy of Le Monde Illustrl, 
May 1895. (Author's document.) 

79 More academic illus- 
trations were also 
widespread. Here a doctor 
vaccinates a lady who is 
being comforted by her 
husband (or lover) who ten- 
derly holds her hand. On 
the table, the phial of 
vaccine and perhaps 
another containing antisep- 
tic; on the chest of drawers, 
a bust which could be one 
of Voltaire. (Author's docu- 
ment.) 



80 Vaccine: a vaccinal pustule on the eighth day; to the left, on a newborn 
child, to the right, on an adult, with a very pronounced inflammatory areola (lit- 
erally means a small space, and is the term applied to the red or dusky ring round 
the nipple, or round an inflamed part (Black, 1916). From the Atlas de Dermatolo- 
gie et de Syphiligraphie, edited by Deschiens, around 1900. (Author's document.) 

81 A comparison 
between smallpox and 
cowpox pustules on the 
14th and 15th days of 
the disease. Obviously, 
this type of illustration 
was made to encourage 
people to get vacci- 
nated. People had to 
choose the lesser of two 
evils. Chromolitho- 
graph, 1896, after G. 
Kirtland. (Reproduced 
with permission of the 
Wellcome Institute 
Library, London.) 



82 Two sisters who 
acquired smallpox from the 
same source. The one on 
the right, aged fourteen 
years, was successfully vac- 
cinated in infancy; she 
contracted a mild infection. 
The other, unvaccinated, 
developed a severe small- 
pox, confluent on the face 
and arms, finally recover- 
ing, although considerably 
scarred. Top, the course of 
the disease; bottom, the 
appearance of the same 
patients after recovery. 
From The Department of 
Health, Canada (Heagerty, 
1924). (Author's docu- 
ment.) 

83 Smallpox: at left, sixth day of eruption; on the right, the eighth day. There 
was always the same concern to inform the population about the risks of not being 
vaccinated. Photographed and copyrighted 1894 by W. C. Cutler MD. From 
Cutler and Frisbie, circa 1900. (Author's document.) 



84 "This man was never vaccinated, he did not believe in vaccination. He was 
never protected against smallpox, but he got smallpox and this is what followed." 
Follow the changes in the face, from the upper to the lower row and from left to 
right: his normal face; third day of the eruption; fourth day; sixth day; eighth day; 
tenth day; twelfth day; sixteenth day. From the State Board of Health, Springfield, 
Illinois. (Author's document.) 

85 Public advertisement about 
smallpox vaccination. The State 
Board of Health, Springfield, 
Illinois, 1st July 1907. (Author's 
document.) 



86 The statue of Edward Jenner in the nave of 
Gloucester cathedral, sculpted by R. W. Siever. 
It dates from 1825. (Photograph by the author.) 

87 This statue, the 
most famous one of 

Edward Jenner, is the 
work of W. Calder 

Marshall. It dates from 
1856. It was first situ- 

ated in Trafalgar 
Square, then in Kens- 

ington Gardens in 
London (amongst the 

fountains of the Italian 
Gardens). (Photograph 

by the author.) 

88 This statue made the cover of the 
Illustrated London News of Saturday 
30th September 1965. The representa- 
tion is approximate, or the artist who 
made the print thought his imaginative 
representation was superior to the real 
one. (Author's document.) 



89 Monteverde's statue is very well 
known. There are several similar examples, 
in Genoa, Rome and London (in the 
Wellcome Museum). Here we have a print 
by Bocourt and L. Chappon, "Jenner vac- 
cinating a child". (Author's document.) 

90 Jenner was classified as one of the great benefactors of humanity. This china 
plate from Sarregemines bears the inscription, "Jenner, born in 1749, discovered 
the vaccine in 1796, died in 1823". The engraving shows a doctor (most probably 
Jenner) vaccinating a child who is crying a little, under the gaze of his parents and 
a little girl. A cow in the nearby stable reminds us of the origin of the vaccine. 
(Author's document.) 



91 A piece of publicity from the chocolate makers Gudrin-Boutron. It is a 
vignette of a set of 84 benefactors of humanity. The scene represents a vaccination. 
The inscription says "Jenner, English doctor, discovered the vaccine and protected 
millions of human beings from smallpox". (Author's document.) 

92 A blotting-paper pad for a 
pupil representing Jenner's statue by 
Monteverde, from the Labaz labora- 
tories- a series of famous doctors, 
number 3, Editions Barreau, Vin- 
cenot Pinx. The text "Edward 
Jenner, 1749-1823, discovered in 
1775, immunity against human 
smallpox, by the inoculation of the 
lymph from pustules of the cowpox. 
He dared to vaccinate a child only 
after 20 years of experiment." A bit 
of an exaggeration. (Author's docu- 
ment.) 



93 Smallpox vaccination 
has been the target of 
humorists. "Vaccination. 
The doctor: I see two that 
have taken well!" Drawing 
by Abel Faivre, engraving by 
Rousset. (Author's docu- 
ment.) 

94 A well-to-do mother objecting to her daughter's doctor using a vaccine from 
their neighbour's child, illustrating the narrow-mindedness of the petty provincial 
middle classes. Wood engraving by G. Du Maurier. (Reproduced with permission 
of the Wellcome Institute Library, London.) 



95 The work of Cham, a very well-known illustrator and still in demand. From 
Le Monde Illustr~ of 7th May 1870. "'How now, Madam! Returning at 6 o'clock in 
the morning!' 'My friend, I went to get vaccinated.'" (Author's document.) 

96 An anti-vaccination caricature "Inoculation or the triumph of the vaccine" 
(1800). This is an original engraving in black and white. Here the vaccinifer 
(donor) is repulsive and the vaccinator looks peculiar. Only the family with the 
mother, the child and a man (the father?) distracting the child with the help of a 
puppet, seem normal. (Author's document.) 



97 "The Cow-Pock or the wonderful effects of the new inoculation. Edward 
Jenner among patients in the Smallpox and Inoculation Hospital at St Pancras", 
by James Gillray, 1802. "The publications of the Anti-vaccine Society." The 
picture on the wall is reminiscent of the biblical scene of the adoration of the 
golden calf, an allusion to Blossom. (Reproduced with permission of the Well- 
come Institute Library, London.) 

98 "Effects arising from 
vaccination. Dr Moseley's 
prophecies." A woman 
holds out a child, half 
human, half calf, to 
another woman (the 
mother?) who spurns it. A 
caricature, 1806, from 
Anon. (1914). (Author's 
document.) 



99 The receipt of the 
"National Anti-Vacci- 
nation League" of 29th 
June 1896, for a mem- 
bership subscription. 
The back of the receipt 
shows the conditions 
of membership, and, in 
particular, the insur- 
ance against the legal 
penalties for refusing 
vaccination. (Author's 
document.) 

100 An abundant literature 
against smallpox vaccinations 
exists. Here are some examples. 
The Vaccination Controversy 
Reviewed on Partly Novel Lines, by 
Dennis H. Taylor, London, 1926; 
The Facts Against Compulsory Vac- 
cination, by H. B. Anderson, New 
York, 1929; Vaccination Proved 
Useless and Dangerous, by Alfred R. 
Wallace, London, 1889; and Legal 
Defences to Compulsory Vaccination, 
by H. S. Schultess-Young, 
London, 1896. How many victims 
of preventable disease were there as 
a result of these and other similar 
publications? It is difficult to say. 
(Author's document.) 
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101 "Smallpox death rates for Sweden, for the 107 years 1749-1855", calcu- 
lated by Mr Halle from returns communicated by the Swedish Government. 
Jennerian vaccination was introduced in 1801. (General Board of Health, 1857.) 

102 Grosse Ile, an island on the St 
Lawrence river, was a disinfection 
and vaccination station for immi- 
grants arriving in Canada. There were 
hotels for 1st, 2nd and 3rd class pas- 
sengers, a laundry and disinfection 
buildings. The immigrants had to 
follow a particular path where they, 
their clothes and their baggage were 
disinfected. Here, the shower and 
instructions are given in two 
languages. It was difficult to escape 
disinfection. (Author's photograph.) 



103 Infected people could travel and so spread the virus from country to 
country, often before they themselves began to feel really ill. The highly resistant 
smallpox virus was particularly dangerous. In 1947, Eugene L. (surname 
unknown) set out by bus from Mexico City for Readfield, Maine, in the north- 
eastern United States. After leaving Mexico City he felt ill but continued his 
journey, during which the bus stopped to drop off and pick up passengers at eight 
major American cities. He reached New York but could not go further. He died in 
hospital and three weeks later his illness was diagnosed as having been smallpox, 
after two other patients at the hospital died. Within a few days, thousands of 
doctors throughout the USA were involved in a struggle to seal off the disease. 
Emergency vaccination clinics were established and more than 6,350,000 of New 
York's 8,000,000 residents were vaccinated, evidently suffering the side-effects of 
smallpox vaccination of that time. (Reproduced with permission of WHO.) 

104 At the end of 1962, India launched 
the world's largest national smallpox eradi- 
cation campaign. Enormous quantities of 
freeze-dried smallpox vaccine, the most 
stable vaccine under tropical conditions, 
were required. Countries producing this 
vaccine were assisting India with supplies 
but local production was increased to meet 
national requirements. At the King Insti- 
tute of Preventive Medicine in Madras, 
with the assistance of WHO and UNICEF, 
freeze-dried smallpox vaccine was prepared 
from virus grown on the skin of calves. The 

photograph shows the harvest of the pulp, 4-5 days after inoculation. The pulp 
thus collected included tissue fragments which were later removed. (Photograph 
by P. N. Sharma, reproduced with permission of WHO.) 



105 The decision of WHO to 
eradicate smallpox from the face of 
the earth was followed by an enor- 
mous amount of work. Smallpox 
vaccine had to be produced in 
huge quantities and at a very low 
cost. Many countries participated 
in its production. The USSR 
manufactured 650 million doses of 
freeze-dried vaccine, which greatly 
contributed to the success of the 
programme. (Ministry of Health 
and Family Planning, 1966.) 

106 Smallpox vaccination with a bifurcated needle ensured quicker inoculation 
and more economical use of vaccine. (WHO document, reproduced with permis- 
sion.) 



107 The main reservoir of smallpox in the 1960s was in Asia. In 1963, 75,500 
cases and 23,000 deaths were reported there. Most of these cases were in India. 
A very large campaign of vaccination, aimed at immunising the entire population 
against smallpox, was organised. The programme started at the end of 1962 and, 
by March 1964, 224,500,000 vaccinations had been performed. The method, still 
in use for other programmes of immunisation, was mass vaccination during a 
restricted period of time in order to prevent people slipping through the net. Here 
we see an example of the mass vaccination of schoolchildren during the National 
Smallpox Eradication Week in New Delhi. (Photograph by T. S. Satyan, repro- 
duced with permission of WHO.) 

108 The need to avoid contagion 
between patients, the variolous and the 
healthy, led to quarantine measures 
being taken, such as this one on an 
approach road to a hospital. (Repro- 
duced with permission of WHO.) 



109 The mass smallpox 
eradication campaign in 
India started offwith a 
huge procession mainly 
composed of school- 
children. The boys carried 
posters and shouted 
slogans urging people to 
get vaccinated. (Photo- 
graph by T. S. Satyan, 
reproduced with permis- 
sion of WHO.) 

110 Cover of the Pictorial 
Guide to Diagnosis of Smallpox 
edited by the Smallpox Eradi- 
cation Unit, WHO, Geneva. 
This guide helped health 
teams to track down 
thousands of cases. (Repro- 
duced with permission of 
WHO.) 



111 In the Ivory Coast, the hung bird was a 
macabre warning to travellers, indicating the 
presence of smallpox. (Reproduced with permis- 
sion of WHO.) 

112 This smallpox 
patient, Ali Maow Maalin, a 

23-year-old cook of Merka 
town in Somalia, was the 

last smallpox case to be 
recorded. The onset of the 
rash was on 26th October 

1977. (Photograph by 
J. Wickett, reproduced with 

permission of WHO.) 



113 The smallpox virus that infected Ali Maow Maalin, as seen by ultramicro- 
scopic examination. (Reproduced with permission of WHO.) 

114 26th October 1987, tenth anniversary of the last case of endemic small- 
pox. The anniversary was marked in Somalia by a little ceremony in which Ali 
Maow Maalin, the world's last recorded case of endemic smallpox, received a 
bouquet of roses from the WHO representative in Mogadishu. (Reproduced 
with permission of WHO.) 



115 The author's last 
smallpox vaccination 
certificate, provided by the 
Pasteur Institute of Paris 
on 10th October 1966. 
Such a document used to 
be compulsory for entry to 
many countries. (Photo- 
graph from the author.) 

116 A W H O  poster 
celebrating man's victory 
over smallpox in Africa. 
(Reproduced with permis- 
sion of WHO.) 



117 "Smallpox is dead", the 
cover of a special issue of the 
May 1980 issue of the WHO 
journal. A great victory! 
(Reproduced with permission 
of WHO.) 

118 A message from Indira 
Ghandi about the follow-up to 
smallpox eradication in India. 
(Reproduced with permission 
of WHO.) 



119 The official docu- 
ment certifying the global 
eradication of smallpox, 9th 
December 1979. (Repro- 
duced with permission of 
WHO.) 

120 A case ofmonkeypox, a 
disease similar to smallpox but 
distinctly less dangerous. We 
must be vigilant now in order to 
avoid problems in the future. 
(Reproduced with permission 
of WHO.) 



Chapter 12 

The eradication of smallpox: 
Jenner's posthumous triumph 

(1959-1979) 

The annihilation of Small Pox, the most dreadful scourge of the 
human species, must be the final result of thispractice (vaccination). 

Jenner (1801) 

The eradication of an infectious disease is no easy task, but it has been 
achieved on several occasions, usually in a small area and one surrounded 
by the sea, limiting the return of the infectious agent in question. Unfor- 
tunately the eradication of all pathogenic agents is only remotely possible 
at present, even with all our current knowledge and methods. In fact, 
before any attempt is made, certain questions have to be asked. 

The first difficulty to resolve is to identify and then localise the patho- 
genic agent which may "work" either alone or in association with some 
other micro-organisms. It may infect a limited or large number of hosts, 
remain in the environment for short or long periods and be very resistant 
or not at all resistant to physical and chemical agents. Is there an effec- 
tive, stable and cheap vaccine that is easy to distribute? Is the immunity 
conferred by the natural disease or the vaccination of long or short dura- 
tion? How much does the said disease cost in terms of human (or animal) 
life, suffering and money? 

The analysis of all these factors should lead to a decision being made. 
National or international organisations need to take sufficient interest in 
the problem and generate the necessary funds to allow action to be taken. 
In the case of human diseases, some success has already been achieved. 
The most famous success by far is the demise of smallpox, which Jenner 
had predicted almost two hundred years earlier. Baxby (1981), one of the 
most competent specialists in the field, published a list of the factors 
which favoured the eradication of smallpox. Here is the list, partially 
modified: 
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�9 A serious disease with a high morbidity and mortality. 

�9 An incubation period of a dozen days, i.e. quite short. 

�9 An easy diagnosis. 

�9 A single virus, with stable properties. 

�9 No virus reservoir in animals. 

�9 No healthy carriers or latent infections. People infected with smallpox 
after natural illness or variolation were contagious for a limited period 
of time, but didn't remain so indefinitely. 

�9 A long immunity conferred by infection. 

�9 Its eradication already achieved in the developed countries by the 
enforcement of hygiene regulations and vaccination. 

�9 No religious or moral problems in its prevention. 

�9 An efficacious vaccine, inexpensive and easy to manufacture. 

�9 Financial incentives linked to its eradication: systematic vaccination 
campaigns would become unnecessary if eradication were achieved. 

�9 The disappearance of the regrettable and sometimes dramatic sec- 
ondary effects linked to the use of the vaccine. 

The eradication of smallpox has been a human endeavour for a very long 
time, lasting for more than two centuries, from 1721 to 1979 in fact. 
Much has been written on the influence ofvariolation "according to Lady 
Mary" and on the prevalence of smallpox in Europe during the 18th 
century. In reality few of the statistics given allow one to draw any defi- 
nite conclusions. The best are certainly those of the city of London from 
1717, which have long been the subject of debate but which, neverthe- 
less have still not allowed any definitive conclusions to be drawn (de 
Haen, 1757; Odier 1773). The actual improvements brought about by 
Sutton and Dimsdale were important, but didn't make any real difference 
to the overall problem. Those people who had been variolated remained 
contagious for some weeks. 

The arrival of vaccination changed the nature of the problem by allow- 
ing prevention to be achieved without risk of contagion. The first vaccine 
was Jenner's; it was not remarkable but it was effective and cheap. The 
vaccination and the establishment of strict rules of hygiene (quarantine, 
isolation, disinfection) greatly reduced the dissemination of the virus and 
the number of cases in industrial countries. However, until the 1950s, 
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vaccination and, in particular, revaccination were never systematically 
applied and the disease never totally eradicated. The vaccinator needed 
time to carry out at least two visits" one in order to vaccinate; the other 
in order to verify that the vaccine had taken and to provide the certificate 
of vaccination if requested. It was equally essential to be able to get the 
vaccine at the right time, i.e. from a recently vaccinated child or an 
ampoule of vaccine from the vaccine laboratories of a company. Finally 
and most impor tant ly-  to win the confidence of the people to be 
vaccinated, or at least that of their mothers! The vaccinations were usually 
free but the authorities were not very inclined to reimburse the cost of 
transporting the vaccinators. Their complaints were numerous on this 
subject (Munaret, 1860). To vaccinate within the organisational frame- 
works of the army, asylums or hospitals was relatively easy, but in the 
wider population and in the more backward regions the difficulties were 
immense. The migration of people, particularly to North America, had 
been a big risk factor. Some quarantine facilities and vaccination stations 
were established, such as La Grosse lie on the St Lawrence, downstream 
of Quebec, where immigrants to Canada were vaccinated or revaccinated 
during the end of the 19th and the beginning of the 20th century. 

Everywhere quite extraordinary instances of neglect had been occurring 
for some time and with fatal consequences. Thus, in France in a single 
month in 1880, two non-resident medical students from the Paris hos- 
pital and one from Lyons died of smallpox! Lucas-Championni~re in 
1880 revealed: "The non resident medical students of the hospitals only 
needed a vaccination certificate; there was no question of re-vaccination. 
The decision was left to the students; the vast majority were not pro- 
tected". In India, during the year 1900, there were 88,585 smallpox 
deaths in a population of 227,621,486 inhabitants, and 7,874,392 vac- 
cinations or re-vaccinations, mainly with the animal vaccine (Franklin, 
1901). In the United States, during the first quarter of the 20th century, 
there were still many deaths from smallpox, as many as 791 in 1922 
(Anon., 1924). A plan for global eradication was needed but had not yet 
been envisaged. 

However, during the course of the second half of the 20th century, the 
cost of the vaccination campaigns led the authorities to think again and 
in the United States the number of cases of smallpox fell from 48,782 in 
1930 to 9,877 in 1939, then to eleven in 1951. From 1948 to 1965, 
smallpox only claimed one victim in the US, although the complications 
due to obligatory vaccinations were between two hundred and three 
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hundred, and at a cost of some ten million dollars (Anon., 1965). Other 
estimates are much higher in economic terms, in suffering and even in 
lives (Henderson and Moss, 1999). The cost of protecting the popula- 
tions in those countries without smallpox was very high. Even so, the 
countries which had eradicated smallpox from their own territories were 
still under threat from this disease. In England, between December 1961 
and January 1962, there were at least five outbreaks of smallpox imported 
from Africa and, as a result, there were sixty-seven individual cases of 
smallpox and twenty-six deaths. A major vaccination campaign ensued 
in order to prevent a major epidemic. Within a few days 5,500,000 doses 
of vaccine were distributed but many deaths were attributed to vaccina- 
tion itself and this had serious repercussions. The balance between the 
costs and benefits of obligatory vaccination in the industrialised coun- 
tries was no longer so clearly in favour of the benefits. The costs began to 
assume a greater significance, except in the cases of outbreaks caused by 
infected immigrants or travellers returning from abroad. The industri- 
alised countries, in order to avoid having to vaccinate themselves, had to 
try and eradicate the virus from the developing countries where the 
disease still persisted. The benefit of this policy was as important for 
countries which had already eradicated smallpox as for those still conta- 
minated. 

In 1950, Dr Fred Soper, director of the Pan American Sanitary Bureau, 
proposed a programme for smallpox eradication in the Americas. Eight 
years of mass vaccination interrupted smallpox transmission in the 
Caribbean, Central America and a number of South American countries. 
The idea of global eradication of smallpox came from this experience. 
The World Health Organization (WHO) took over the direction of the 
campaign after receiving its authority from the XIIth World Health 
Assembly in May 1959. It played a major role in this campaign with its 
personnel, its competence, its reputation and its acceptance in all coun- 
tries, even in time of war. The task was not easy but there were forceful 
proponents who strongly believed in the utopian ideal of their mission. 
One of the most fervent was the Minister of Health in the Soviet Union, 
Viktor M. Zhdanov. The task was colossal. It ensured that all individuals 
susceptible to contracting smallpox in countries where the disease was 
still prevalent were vaccinated. For some years, the efforts were very 
limited. It really started in 1967 with the establishment of systems to 
meet the needs of production, transport and distribution of vaccine, and 
methods of correct vaccination. The Soviet Union offered to donate all 
the vaccine and effectively gave up to 140 millions doses annually. The 
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vaccination instrument was the bifurcated needle, developed by Wyeth 
Laboratories in the 1960s. The end of the horseshoe-shaped needle was 
dipped into the vaccine, and one very small quantity of fluid vaccine, 
enough for one vaccination, was retained between the slender prongs. 
The needle was held perpendicular to the skin and quick punctures were 
made. It was possible to use just a quarter of the normal quantity of 
vaccine. Wyeth waived patent charges for the design. Such needles could 
be reused after sterilization up to two hundred times (Radetsky, 1999). 
The vaccination campaigns were followed by the establishment of a 
network for the surveillance of infections resembling smallpox and ana- 
lytical laboratories to detect the pathogenic agents responsible and actual 
cases of smallpox (Baxby, 1995). 

The eradication of smallpox from India was particularly difficult (Min- 
istry of Health and Family Planning, 1966). In most years, the number 
of cases in India represented over half the total of smallpox cases in the 
whole world. Up to 152,000 Indian health workers and two hundred and 
thirty WHO personnel (from thirty different countries) contributed to 
this enormous battle. Every village, every house was visited several times 
by workers of the smallpox eradication programme. By far the biggest 
contributor to this campaign was India itself, with the help of the WHO, 
the former Soviet Union and Sweden. The result was remarkable and the 
occurrence of 253,332 cases of smallpox in 1953 (a peak incidence) fell 
to 1,436 in 1975, and zero in 1976 (Basu et al., 1979). 

The last case identified, on 26th October 1977 in Merca in Somalia, was 
that of Ali Maow Maalin, a hospital cook who hadn't been vaccinated. 
WHO solemnly declared on 9th December 1979, that smallpox had 
been eradicated. On 8th May 1980, the ceremony of the declaration of 
global eradication of smallpox was celebrated during the Eighth Plenary 
Meeting of the World Health Assembly. The cost of the campaign had 
been 312 million dollars, whereas the traditional control of this disease 
during the same period of time would have been 200 million dollars but 
for a very inferior result (Fenner, 1988; Sanderson, 1988). The vaccina- 
tion campaigns against smallpox came to an end in country after country, 
some even after the official declaration of WHO. 

The eradication of smallpox was, at the global level, a magnificent 
technical feat, certainly equal to man's landing on the moon. How 
can the pain and suffering of people sick and maimed with smallpox 
be quantified? Far too little has been made of this great achievement, 
which brought together so much good will and brought about such a 
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wonderful result. The impact on public awareness has been feeble. In 
our societies, the smallpox problem already seems a thing of the past. 
Unfortunately, this is not absolutely the case. Man can contract from 
monkeys a form of smallpox that is caused by a virus related to the human 
smallpox virus (Jesek et al., 1983, 1986). Since smallpox vaccination has 
ceased, man no longer has any immunological protection against the 
disease, should it re-emerge, or its close relative, monkeypox; 511 cases 
of monkey smallpox in man were recorded between February 1996 and 
October 1997 in the Democratic Republic of the Congo, about a quarter 
being primary infections from monkey to man and the rest by transmis- 
sion from one person to another (Anon., 1998). Smallpox vaccinations 
must be reintroduced among humans in these areas, but with care, for 
many Africans are infected with the AIDS virus, which is immuno- 
suppressive and there is a risk of developing unfortunate or even 
dangerous reactions. However, it is difficult to envisage eradicating the 
monkey smallpox, which is currently not really dangerous for humans. 

Can the "miracle" of smallpox eradication ever be repeated? In the case of 
certain diseases this is very likely, particularly that of poliomyelitis. The 
eradication programme for this disease is on course and some excellent 
results have been obtained, with the participation of numerous national 
and international charities, in particular Rotary International. Another 
comparable success is not conceivable in the near future unless sufficient 
funds are found and allocated for this purpose by the international 
community. 



Chapter 13 

Jenner, vaccination and ethics 
(1796 to the present day) 

It is not to be imagined what effect example and a little money will 
have upon thepoor. 

Buchan (1799) 

Right from the moment his first work on vaccination was published, 
Edward Jenner was the object of a mixture of praise and criticism. Was 
his method valid? Was he really the inventor of the method of protecting 
people from smallpox by vaccine? A major question mark still exists. Did 
Jenner go against the ethical principles both of that period and those of 
modern times? It is evident that the unambiguous consent of patients 
wasn't always sought in the course of the smallpox vaccination campaign. 
Buchan's quotation at the beginning of this chapter illustrates the senti- 
ments of the time. Is it still true today? 

The first person to be vaccinated was James Phipps. His case is interest- 
ing. James was the son of a labourer, who sometimes worked for the 
Jenners themselves. Phipps' parents were poor people, on whom an edu- 
cated person like Jenner would certainly have made an impression. He 
wouldn't have had much trouble convincing the parents, and without 
much explanation. The question of whether informed consent had been 
given by James or his parents was considered little, or not at all, in the 
years following this first test. Perhaps the first reference to this problem 
was given by Copland (1859) who wrote: "An opportunity of testing his 
ideas by satisfactory experiments was not afforded him until that year, 
when cow-pock matter in an active state was found, and parents were 
met with possessing sufficient confidence to submit their children to the 
important trial." Why did Copland use the plural for parents and chil- 
dren? There is no answer. Curiously, Jenner gave the names of all the 
people in his book (the whole name when it concerned one of the ordi- 
nary people, by their initials when it concerned a person of quali ty. . .  ), 
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with the exception of James, whom he called "a little boy". On the other 
hand, Jenner revealed the identity of James Phipps in a letter addressed 
to one of his best friends, Gardner, the poet and wine merchant, a short 
time after the trial, thereby proving that he wasn't trying to hide the name 
ofPhipps (Winkelstein, 1992). Perhaps he wanted to protect little James 
from the pressure of publicity. At the same time, Jenner maintained good 
relations with James. He rented a small house for him about two hundred 
feet from his own in Berkeley. However he did it rather belatedly, towards 
the end of his life, because James was unwell and living in poor condi- 
tions. James Phipps was one of those close to the elderly Jenner and was 
a follower at his funeral. 

In recent years it has been fashionable to criticise the medical ethics of 
Jenner's approach to vaccination, and even some university professors 
have not been able to resist this temptation. Examples can easily be found 
in the recent literature. 

Michael Grodin, a professor of medical ethics at Boston University, in a 
book entitled The Nazi Doctors and the Nuremburg Code (1992), wrote: 
"Medicine had hardly advanced, with regard to effective therapies, from 
the time of Hippocrates until the end of the eighteenth century. During 
the intervening centuries, human experimentation was performed in an 
uncontrolled, unscientific manner. Reports of medical experiments on 
condemned criminals in ancient times and of human vivisection are now 
well documented. Some of these early examples of human experimenta- 
tion focused on the use ofvariolation vaccinations. In England in 1721, 
condemned prisoners at Newgate Prison were offered a pardon if they 
participated in inoculations. Perhaps the earliest evidence of experimen- 
tation on children dates from 1776 [sic], when Edward Jenner inoculated 
an 8-year-old boy with cow-pox matter" [and the reference is E. Jenner 
. . .  London: S. Low, 1789 [sic]]. "It should be noted that up to the nine- 
teenth century, almost all medical practice may be considered 
uncontrolled, unstandardized and innovative therapeutics or, quite 
simply, human experimentation of a purely empirical nature." It is 
obvious that all medical progress passes through a phase of experimenta- 
tion. It is curious of Grodin to regard the experiments on variolation and 
then vaccination in the context of empiricism. Examples of a relatively 
competent enquiry on the effects of variolation started very early, at the 
beginning of the 18th century, in particular in England under the influ- 
ence of Jurin (Jurin, 1724; Dixon, 1962). The clinical trials on 
vaccination by Jenner and by all his supporters had been, when taken 



JENNER, VACCINATION & ETHICS (1796 TO THE PRESENT) 177 

together, correctly carried out. In the end, the medical experiments on 
some children were necessary. It is interesting to note that the US 
National Institutes of Health (NIH) include some children in clinical 
studies. "As of October 1, 1998, all new NIH grant applications for com- 
petitive research funding for studies involving human subjects must also 
include children in the protocol unless there are scientific or ethical 
reasons against it" (Oldendorf, 1998). Finally, the idea that Jenner set a 
precedent in clinical trials in children is erroneous. Moore, in 1815 wrote 
"Orders were therefore given, that it should be tried [variolation, see 
Chapter 1] on the charity children of St James's parish. The experiment 
was accordingly made (in the year 1721) upon eleven of them, who all 
did well". Clinical trials involving children had already been carried out 
by others before Jenner. 

Etienne Vermeersch (1994), in a book called The Ethics of Animal and 
Human Experimentation, also gave a curious opinion: "Being acquainted 
with some classical examples of research procedures that we now consider 
as utterly immoral, we are inclined to place all of them exclusively in the 
past. There are the vivisections on criminals by Alexandrian physicians of 
the third century BC; there are the well-known cases of Jenner's and 
Cotton Mather's vaccination experiments and Walter Reed's research on 
yellow fever." This cutting opinion is based on a reference from the Ency- 
clopedia of Bioethics edited by Reich in 1978. The examples of Jenner and 
Cotton Mather are particularly badly chosen. They are two quite differ- 
ent methods of protection against the smallpox, separated in time by 
eighty years. Cotton Mather introduced variolation into North America, 
and Jenner initiated worldwide vaccination. Their cases are classed as 
"well known" (but certainly not by Vermeersch himself) and it is implied 
that these people ended up being pilloried by history. There is nothing to 
substantiate this opinion, which is not based on any historical reality. The 
variolation of Cotton Mather was a new practice but supported by much 
published work. Jenner's vaccination was a novelty but without any great 
risk, and the variolation of James Phipps, a month later, was a medical 
practice current at the time and many members of the royal families of 
England, Russia, France. . .  even made use of it. Walter Reed wrote and 
talked about his own studies (Kelly, 1906; Reed, 1911). They merit a 
more substantial debate than that presented by Etienne Vermeersch. It 
should be noted that, in the second edition of the Encyclopedia of 
Bioethics D. J. Rothman gives a completely different version of Jenner's 
work, based on the book by Baxby (1981): a more moderate version and 
much closer to the truth (Rothman, 1995). 
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In a similar vein, Robert Brines, editor of Immunology Taday, an excellent 
immunological journal with a very large readership, wrote: "With hind- 
sight, Jenner's experiment appears to be the audacious and pioneering act 
of a visionary. However, at the time it was viewed with the skepticism and 
horror that would confront a modern-day attempt to inoculate a healthy 
child with HIV-infected tissue. IfJenner had been wrong, or if the actual 
inoculation had been carried out ineptly, James Phipps would have been 
exposed to the full force of the 'red death', the scourge from which Jenner 
is now credited with saving us" (Brines, 1996). It is quite false to claim 
that Jenner's works were ill-thought-of as soon as they were published. 
There was certainly opposition, sometimes very fierce, as the intellectual 
conflicts of the period tended to be, but there were also many signs of 
positive support. For example, he was able to dedicate his second edition 
of the Inquiry to the king himself: "To the King . . . .  highly honoured by 
the permission to dedicate the result of my inquiries to your majesty, I am 
emboldened to solicit your gracious patronage of a discovery which 
reason fully authorises me to suppose will prove peculiarly conducive to 
the preservation of mankind" (Jenner, 1799). Woodville, physician to 
the Small Pox and Inoculation Hospital, in his first report, wrote: "Last 
summer, Dr Jenner presented to the public several curious and interest- 
ing facts, respecting a disease known to dairy farmers by the name of 
cow-pox. The most important of these is, that persons who have been 
affected with the distemper are thereby rendered as secure from the 
effects of the variolous infection as if they had actually undergone the 
Small-Pox" (Woodville, 1799). The large number of positive signs in 
favour of Jenner's discovery, and quoted in this treatise, cannot be 
doubted. In reality, Jennerian vaccination was rapidly adopted by the 
world, perhaps more quickly outside Great Britain than in that country 
(Stern, 1927). Woodville, in a publication dated 1800, had sharply crit- 
icised vaccination, considering it identical to variolation in the best of 
cases (Woodville, 1800). He very soon became aware of the error of his 
judgement and in his report to the British House of Commons he certi- 
fied that he had already vaccinated 7,500 people, of whom half had been 
variolated, without the variolous matter having produced any effect on 
them. George Jenner, in the same enquiry, stated that he had carried out 
200 control variolations following vaccination (Moseley, 1807). When 
Jennerian vaccination reached France, the Comitd Central de Vaccine, 
composed of responsible and honest people, had carried out more than 
one hundred counterproofs of variolation on orphanage children, 
women from the Petite-Force remand prison a n d . . ,  some of their own 
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children! No allusion or direct reference was made to any moral problem. 
The Comitd Central wanted to confirm the value of the protection con- 
ferred by Jennerian vaccination (Comitd Central de Vaccine, 1803). 
Throughout the world there were hundreds and probably thousands of 
counterproofs, i.e. variolation following vaccination, without anyone 
having anything to say about it. 

It is amusing to note that Creighton, in 1889, one of Jenner's worst 
detractors, accused him of the opposite, i.e. of having used a test which 
was too mild to be really valuable, saying: "It is not surprising that the 
Royal Society should have found Jenner's experimental proof of protec- 
tion both meager in quantity and doubtful in quality." 

It would have been better if those who pronounced on medical ethics 
demonstrated at least a minimal knowledge of the subject they were 
dealing with. 

Finally, a sizeable number of personal attacks were directed against Jenner 
himself, the ideal target. To discredit Jenner was, in the eyes of the anti- 
vaccinologists, a means of shooting down his method at the same time. 
People also asserted that his membership of the Royal Society was fraud- 
ulent. "His fellowship of the Royal Society was obtained by . . .  little else 
than a fraud" (Creighton, 1889; Hutton, 1895), an allusion to Jenner's 
perfectly valid works on the habits of baby cuckoos. He was reproached 
for being lazy, clumsy (Hutton, 1895), and without having any real 
proof. The corrosive spirit of the anti-vaccinologists was not always in 
good taste. The so-called Jenner Memorial Fund was advertised widely 
throughout Bristol and the West of England to collect public subscrip- 
tions in order to purchase for the sum of s certain "relics" of 
Edward Jenner, which were to be placed in the museum of University 
College, Bristol. The author proposed "Perhaps a more suitable place 
could be found in the 'Chamber of Horrors' at Madame Tussaud's Exhi- 
bition" [sic] (Hadwen, circa 1900). Judging from his letters, Jenner 
seemed to have some difficulty in accepting this self-evident contradic- 
tion. He was of a rather melancholy disposition (Baron, 1838; Stern, 
1927). 

It is also evident that Jenner was not the first to use cowpox to immunise 
humans against the smallpox. His detractors claimed that he had done 
nothing more than copy the works of others: Jesty, a lady called Rendall 
and a man named Nash had done it before him. Finally, a certain Mr 
Fewster of Thornbury, not far from Berkeley, while working for Sutton, 
stated that the people who had contracted cowpox were no longer 
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susceptible to a positive variolation (Moseley, 1807; Crookshank, 1889; 
Stern, 1927). This was true, but these observations were rather vague. All 
the discoveries "before" Jenner reappeared, as if by magic, after his work 
was first published. Jesty, Fewster and many others put Jenner's method 
into practice but there was no follow-up at all. This was for several 
reasons: first, no one verified the immunity conferred by the method, 
which was what Jenner did by using variolation. Then, no one took the 
risk of putting pen to paper to describe their experiences for the purposes 
of a wider circulation, for it would have meant risking being thought of 
as a teller of fairytales. Besides, Jenner himself recognised that the notion 
of protection against the smallpox being linked to a previous attack of 
cowpox was not new. "My attention to this singular disease (the cowpox) 
was first excited by observing that among those whom in the country I 
was frequently called upon to inoculate, many resisted every effort to give 
them the small pox. These patients, I found, had undergone a disease 
they called cow-pox, contracted by milking cows affected with a peculiar 
eruption on their teats. On inquiry, it appeared that it had been known 
among the dairies since time immemorial, and that a vague opinion pre- 
vailed that it was a preventive of the small-pox" (Jenner, 1801); and his 
supporters, even the very first ones, certainly acknowledged this (Bryce, 
1802; Bousquet, 1833). 

The case of Jesty is the most interesting, and certainly authentic because 
it is well documented. Benjamin Jesty was a worthy farmer, intelligent, 
and with an open mind and rather adventurous spirit. He lived with his 
wife Elizabeth and his three children at Yetminster, in North Dorset. At 
the beginning of the year 1774 the smallpox made an appearance and 
began its macabre harvest of the inhabitants of the neighbourhood. Jesty 
was very worried. He knew of the popular rumour going about that 
humans who had contracted cowpox, a disease of cows, were protected 
against the smallpox. He had had cowpox and he was therefore not con- 
cerned about himself. As luck would have it, and entirely by chance, his 
two servants, Ann Notley and Mary Reade, had also previously had an 
attack of cowpox and had both cared for relations ill with the smallpox 
effectively without becoming contaminated themselves. What a good 
example! Benjamin Jesty learnt that an outbreak of cowpox had occurred 
on a neighbouring farm. He decided to inoculate his wife Elizabeth and 
his two little boys, Robert aged 3 and Benjamin aged 2. The last child, a 
little girl, did not take part in the experiment. The cowpox was inserted 
into Elizabeth and the two boys. The children had no problems. Eliza- 
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beth however became very ill and her husband was obliged to call in the 
doctor. Benjamin Jesty was the object of some sharp criticism on the part 
of the doctor and from his neighbours. None of the three "cowpoxed" 
were subjected to variolation, apart from the two children, fifteen years 
later, in the context of a collective variolation. Jesty's experiment, as with 
many others, was not followed up (Crookshank, 1889; Stern, 1927; 
Wallace, 1981). 

The international disputes also spread quickly. One of the very first and 
most curious was French. Possibly, Jenner didn't even know about it. 
Moreover, it was the basis for a certain contentious Franco-British his- 
torical record. Husson, the secretary of the French Comitd Central de 
Vaccine, who had declared himself Jenner's friend in the 1800s, wrote in 
1821 in a dictionary of medical science: "It appears that it was in France, 
in 1781, that people first had the idea of it being possible to transport an 
eruption in a cow to a human being; and that this idea, expressed by a 
Frenchman in front of an English doctor, was communicated by the 
latter to Dr Edward Jenner, who afterwards would have concentrated all 
his attention on the projec t . . . "  (this text of 1821 is quoted in the first 
biography of Jenner, that of John Baron) (Baron, 1838). In the Abridged 
Dictionary of Medical Science, edited by C. L. E Panckoucke, in 1826, 
Husson wrote "when the immortal Englishman, Edward Jenner, put on 
the right path by a brilliant idea of the Frenchman, Rabaut-Pommier, 
fixed Europe's attention on the antivariolic property of cow pox inocu- 
lated in man" (Husson, 1826). This last version of the facts is clearly less 
triumphalist that that cited by Baron. The latter, in his biography of 
Jenner, did not hesitate to cast a slur on the awful Husson, whom he 
accused of all sorts of vices. It must be remembered that between 1800 
and 1821 there were many disagreements between the French and the 
English. In particular, atrocities associated with their continuous state of 
war due to the politics of Napoldon, as well as his own subsequent intern- 
ment conditions in St Helena, shocked many French men and women. 
Unfortunately this so-called precedence of the discovery of the vaccine by 
Rabaut-Pommier over Jenner was often repeated in France (Socidtd de 
Gens de Lettres, 1822), even by those authors professing objectivity, such 
as Raspail, in 1860, and even closer to modern times, Lepine, in 1975, a 
member of the Academies of Medicine and of Science (France) or 
Mercier, a former director of the Pasteur Institute of Paris in 1980 
(Lepine, 1975; Mercier, 1980). We should recall that Jesty's inoculation 
goes back to 1774, that is to say well before the first conversation of 
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Rabaut with Ireland and Pew (see below). A few, more objective French- 
men perceived the vanity of Rabaut-Pommier's claim and his supporters 
declared it as such (Bousquet, 1833; Bouley, 1882; Darmon, 1989). 
Also, the vast majority of French dictionaries, and in particular the large 
linguistic or medical ones, have not accepted this ridiculous idea (Feller, 
1832; Acaddmie Franqaise, 1835; Dechambre, 1864-1889; Larousse, 
1866-1888; 1928-1933; Littrd, 1878-1879). In spite of all this, the 
story is amusing and worthy of some attention. 

Rabaut-Pommier was a Protestant minister in Montpellier. Priding 
himself on his knowledge of medicine, he was interested in eruptive dis- 
eases in humans and animals and had made a comparison between sheep 
and cowpox infections and human smallpox. Then a merchant from 
Bristol, named Ireland, accompanied by his personal surgeon, Dr Pew, 
began to spend his winters in MontpeUier. In 1781, in the course of a 
conversation with Rabaut on cowpox, sheep pox and smallpox cross- 
protection, the former said that he would speak about this to his friend 
Dr Jenner on his return to England. In 1799, Rabaut, learning of Jenner's 
discovery, wrote to Mr Ireland, asking him to confirm that he, Rabaut, 
was the first to have these views. Ireland replied that he remembered their 
conversation very well but that he had not the least idea what Pew had, 
or had not, been able to say to Jenner. 

It was also claimed that vaccination originated in India or China. It is 
quite possible that, on a small scale, this method had been used in the 
East before the time when Jenner's work was becoming known. Never- 
theless, he has taken the credit for it, despite the attacks for which he was 
always the target. The best-founded ones are those of Razzell, who in a 
long discussion, using hypotheses based on fragile historical facts, claims 
that the lymph vaccine used by Jenner and the majority of those who 
carried out vaccinations was that of a root stock of attenuated smallpox 
virus transmitted through humans (Razzell, 1977, 1980). There was cer- 
tainly a grain of truth in Razzell's ideas, but to reduce the history of the 
eradication of smallpox in these early days, and Jenner's contribution, to 
such terms is a caricature and, as such, false. One of the chief criticisms 
made against variolation was the contagiousness of those who were inoc- 
ulated in this way. This dangerous contagion, which existed in the form 
of the smallpox virus, does not seem to have been a criticism levelled at 
the vaccine. 

And it still goes on today. For example, Horton (1995), an editor of the 
Lancet, a well-known medical journal, states: "The efficacy of vaccination 
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was already known among local farmers in North Dorset in the mid- 
1770s. Benjamin Jesty, who had observed the protective effects of 
cow-pox infection among his milkmaids, persuaded his wife (then aged 
fifty years) and two sons that they should be deliberately infected with 
cowpox material. . .  Let us lay the Jenner myth to rest for the final time." 
Mrs Jesty died on 8th January 1824, aged 84, and had been inoculated 
when she was about thirty, certainly not at fifty years old. In reality, even 
Pearson who, from this time on, was a determined adversary of Jenner, 
admitted in front of the British House of Commons that Jenner did not 
know of the cowpox inoculation trials carried out before his time, and 
moreover that Jenner was the first to inoculate the vaccinal material from 
man to man (Moseley, 1807), thereby permitting for the first time the 
root stock of "vaccine" to be stored. 

Poor Jenner: to be right is not always easy! Invention and discovery have 
always been objects of contention between men and nations. Whom 
should one give the credit to? The person who had the idea or the one 
who demonstrated it, or even the one who put it into practice? 

It is difficult to understand how people were so ready to accept inoculat- 
ing humans with all sorts of "virus"- in the sense of that period, liquid 
from pustules about whose properties practically nothing was known. 
One of the first adversaries of Jennerian vaccination, Dr Sims, stated "I 
had no intention of declaring myself an enemy to the inoculation of this 
disease;... I certainly did not mean to throw any blame upon Dr Jenner, 
for inoculating with the matter of the cow-pox" (Stern, 1927). Dozens of 
samples from the pustules of cows, humans or other animals were taken 
without anyone worrying very much about the transmission of other dis- 
eases. Among a long list of experimenters who can be described as 
audacious, if not imprudent, one can cite Sacco (1813) and the Com- 
mission Lyonnaise led by Chauveau (Chauveau et al.,1865), an excellent 
physiologist, who not only transmitted the vaccine and the smallpox to 
diverse animal species but also transferred these "viruses" again to 
humans. 

However, the rapidity and ease with which Jennerian vaccination was 
accepted is very surprising: 

"Quicker than lightning, the enthusiasm for the vaccine has taken hold 
of all those beings who were easily contented with probabilities; the new 
doctrine very soon made a host of converts" (Rowley, 1807). 

"It was in April 1798 that the English nation started to become aware of, 
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and at the same time enthuse, about the vaccine. . .  The nobility from 
the provinces, the lords of the villages and the great landowners were 
equally in favour of the new method;. . ,  the clergy itself, smitten by this 
general intoxication, was not content with preaching in favour of the 
vaccine; several of its members were seen to undergo the operat ion. . .  
the mania of the vaccine, on the contrary, moderate at first, degenerated 
into a blind fury" (Moseley, 1807). 

"Vaccination was enthusiastically accepted by the majority of the profes- 
sion [medical doctors] after the Pearson and Woodville experiments" 
(Stern, 1927). 

Nevertheless, the role of many other doctors was also important. The part 
played by Henry Cline, a very active supporter, has been rather forgotten. 
On 2nd December 1799, Pearson set up the first vaccination establish- 
ment. On 19th July 1800, the Morning Herald newspaper published a 
notice to the public in favour of vaccination, signed by fifteen doctors 
and twenty surgeons: "Many unfounded reports having been circulated, 
which have a tendency to prejudice the mind of the public against the 
inoculation of the cow-pox. We, the undersigned physicians and sur- 
geons, think it our duty to declare our opinion that those persons who 
have had the cow-pox are perfectly secure from the infection of the small- 
pox. We also declare, that the inoculated cow-pox is a much milder and 
safer disease than the inoculated small-pox" (cf. Moseley, 1807). 

Then too, the enormous difficulty which existed in demonstrating the 
efficacy of a remedy had been known for a long time: "To appreciate the 
value of remedies, and to determine the efficacy of those which popular 
experience has introduced, or which art has invented, would appear to be 
a matter of little difficulty; daily experience, however, proves that this 
opinion is ill founded" (Tynicola, 1803). It was and still is particularly 
difficult to appreciate the protection conferred by a vaccine (in its 
modern meaning). Few researchers have had the same luck as Jenner, for 
nearly all the vaccinators were people who carried out variolation. They 
possessed the same skills necessary to be able to perform the whole 
operation: vaccination followed by variolation to verify the protection of 
the vaccinees against the smallpox. At the outset, the only real problem 
was therefore the availability of cowpox. 

In reality, the chief argument of those opposed to Jennerian vaccination 
was the alleged inefficiency in protecting against the smallpox, even after 
a variolation test. Rowley, an anti-vaccinologist, described the supporters 
of vaccination as falling into three groups: the young practitioners 
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without any experience, who saw it as a novelty; the practitioners of all 
ages who saw it as an opportunity to emerge from obscurity and make a 
name for themselves; and finally, the most numerous section, people in 
society who were in favour of the vaccine without knowing why (Rowley, 
1807). The solution which he proposed was to keep variolation going. 
According to the best practitioners of variolation, the mortality due to 
this method had fallen to about one in every thousand (Squirrel, 1807), 
or one in 1,159 (Goetz, quoted by Squirrel, 1807). It was always conta- 
gious, and dangerous because of that, although the protection which it 
afforded was good. Vaccination was a less painful procedure than vario- 
lation. It was not contagious but the protection which it gave was still a 
matter for discussion. It was to this work, persuading people of its pro- 
tective powers, that Jenner devoted the rest of his life. 

Jenner's role in the eradication of smallpox was a multiple one. A lifetime 
could be spent debating whether or not he and the others carrying out 
vaccination used virus from cowpox or an attenuated stock of smallpox. 
However, it was he who speeded up the movement to give protection 
against the smallpox by a method of inoculation. It was also he who was 
the first to establish the sequence of transmitting virus from arm to arm, 
which enabled the maintenance of the vaccine that was comparatively 
safe and not contagious for the normal person (but which could be dan- 
gerous through the transmission of other diseases). For the vast majority 
of people, Jenner is the inventor of vaccination, and that is only fair and 
just. 

To limit the ethical problems of anti-variolic vaccination to Jenner, his 
work, his successes and his failures, is too restrictive. Immunisation in 
general, like most impressive human activities, has sometimes been con- 
tentious. There were some unfortunate accidents due to scientific 
ignorance, but when they were detected, modifications were made to 
prevent them happening again. However, the negligence of some, the 
incompetence of others, led to some losses in human life which could 
easily have been avoided. As an example, one can cite a particularly lam- 
entable occasion when eight Eskimos from Labrador, in the north-east of 
Canada, disembarked at Hamburg on 26th September 1880 to be exhib- 
ited in the fairgrounds of Berlin, Prague, Frankfurt, Darmstadt, Crefeld 
and, finally, Paris. One Eskimo died in Darmstadt on 14th December 
1880, two at Crefeld on 27th and 30th December 1880 and the last five 
in Paris between 9th and 15th January 1881, all from smallpox, which 
they had probably contracted in Prague where an epidemic was in 
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progress (Colin, 1881). No one had thought of protecting them from it 
. . .  the poor "savages" [sic] who had put their trust in civilised people! 

Finally, the anti-vaccinologists appeared at almost the same time as 
variolation, from 1721 onwards, simultaneously in England and in New 
England. Their numbers expanded at the same pace as variolation and 
then vaccination. Sometimes, indirectly, the pressure they exerted was 
useful in drawing attention to the weaknesses in the vaccination pro- 
grammes. Sometimes, too, their influence was harmful and of no benefit 
to the population as a whole. They were entirely responsible for a great 
many tragedies. 

Ethics and vaccination have not always been good bedfellows, depending 
on circumstances. Jenner was an important player in the development of 
vaccination; what we know of his work in no way indicates that he trans- 
gressed the morality of his period (and probably also of the present day), 
considering what was known at that time. 



Chapter 14 

What should be done about 
the smallpox virus? 

The pox virus family is very large and is capable of attacking a wide range 
of animal species. Before its eradication, the smallpox virus was, by far, 
the most dangerous to man. But three other viruses are very closely 
related to it: monkeypox, cowpox and vaccinia. These viruses can also 
infect humans but the threat they pose is small or even non-existent. 

The incidence of smallpox declined with the use of vaccination. 
However, even vaccination on a grand scale and improvements in 
hygiene in the developing countries were not sufficient to eliminate it 
completely. Smallpox reappeared periodically in areas in which the 
disease was endemic, i.e. some Asian and African countries. Massive 
vaccination campaigns and population surveillance were required to 
eradicate smallpox. Have they been totally effective? It is difficult to say. 
How can it be proved? Only time will tell. No case has been recorded in 
the last twenty years and that is very encouraging. 

In fact only military personnel and some laboratory employees are still 
vaccinated. Since 1985, practically no smallpox immunization has been 
practised on the rest of the population. In the United States smallpox 
vaccination ceased in the years 1971-1972 (Benenson, 1997). This 
example was followed fairly quickly by other countries but it was per- 
ceived that there was some risk involved and long discussions about it 
took place. Reeves wrote, in 1977, "Such a dilemma [vaccination or no 
vaccination] is currently posed by the smallpox eradication programme 
and various countries [including the UK] have elected to discontinue 
recommending smallpox vaccination as a routine procedure. If smallpox 
is not totally eradicated on a world-wide basis then there are grave risks 
of serious epidemics developing in the future." Today, people under 
thirty years old are totally susceptible to the smallpox virus. After more 
than twenty years, vaccine-induced immunity has disappeared from the 
population to a large degree, or perhaps completely. Today, the human 
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species as a whole is highly susceptible to the smallpox virus. We should 
be vigilant and continue to watch out for its reappearance. The re-emer- 
gence of smallpox is still a real but limited possibility. Man now finds 
himself in possession of quantities of pathogenic agents against which the 
general population has no immunity. These include a number of stocks 
of smallpox virus, all of which could be dangerous in varying degrees. 
What should be done with these potentially hazardous, but possibly 
useful materials? Discussions have begun but the correct solution is not 
immediately obvious. The various arguments put forward, as often 
happens, depend on the particular circumstances of the proposer. For 
example, the views of politicians depend on whether they represent small 
or large countries or whether they belong to a certain group of nations or 
have obligations under particular treaties. The problem remains: to 
destroy or not destroy the remaining stocks of smallpox virus. 

The highly dangerous smallpox virus should be treated with due respect. 
It has killed millions of human beings. It is very resistant to physical and 
chemical agents, such as the sun's rays or disinfectants. It can be easily dis- 
persed in the air. On the other hand, an efficacious vaccine exists, which 
is easy to produce, and induces a long and excellent immunity. What 
remains of the stock of the two variants of the smallpox virus, Variola 
major and Variola minor? As far as we can tell, no animals, except for the 
higher apes, like gorillas or chimpanzees, can be host to this human virus 
and therefore be natural reservoirs. However, for a time, variolation was 
still being practised in some Asian countries. The people carrying out the 
variolations wanted to preserve their reserves of virus and to maintain 
them by reinjecting some consenting people each year, usually members 
of their family. Several smallpox epidemics, due to these practices, 
occurred in China. They were quickly and discreetly stemmed by the 
local authorities. The local caches of virus were sought out and destroyed. 

If it is stored in the dark and sheltered from air, in a cool place without 
any artificial refrigeration, the smallpox virus can remain active for about 
a year. There is nothing to prove that it could not survive longer. The last 
cases of smallpox due to the practice of variolation appeared in China 
(1965), Afghanistan (1973), Pakistan (1974) and Ethiopia (1976). In 
fact, after so many years it would be very unlikely that an epidemic of 
smallpox caused by variolation could occur (Fenner et al., 1988). In the 
Far East, in the second half of the 20th century, the practice of variola- 
tion has disappeared because it has naturally fallen into disuse or because 
it has been forbidden. The supplies of the smallpox virus used for vario- 
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lation disappeared at the same time as the cases of smallpox, except in 
laboratories. 

For a long time scientists considered the stocks of smallpox virus to be rel- 
atively harmless, for the whole world had been vaccinated or revaccinated 
against this disease. Samples of contaminated tissue were frequently 
handled without excessive precautions being taken. Laboratories had 
frozen smallpox virus stocks kept in freezers at-80~ or in tanks of liquid 
nitrogen at-180~ Under these conditions the virus could be conserved 
indefinitely without any problem. With the eradication of smallpox and 
the end of vaccination, a very real problem appeared, that of contamina- 
tion originating from the laboratories. Three outbreaks have been 
directly attributed to laboratories, and one suspected in Great Britain. It 
is possible that other cases have occurred in other countries without 
being made public. 

The last reported accident, arising after the last "natural" case in Somalia 
in 1977, caused a great stir. It is a good example of the enormous diffi- 
culty which exists in the containment of such dangerous viruses. 

On 27th August 1978, an Englishwoman aged forty, Mrs Janet Parker, a 
photographer in the Department of Anatomy of the School of Medicine 
at the University of Birmingham in England, was confirmed as having 
contracted smallpox. She had fallen ill some days before with fever, 
headaches and muscular pains. On 15th August a blister appeared, which 
was wrongly attributed to an allergic reaction to the medicine she was 
taking. On the 24th the vesicles appeared and immediately led people to 
think of smallpox. On the 27th the smallpox virus, Variola major, was 
detected in the liquid from one of the spots. The diagnosis was made by 
the microbiology laboratory which was situated on the floor just below 
her own department in the same building. In fact, it specialised in the 
study of smallpox. The victim was moved to a special hospital and, 
despite being given the appropriate treatment for her condition, she died 
on 1 lth September 1978. Some days after his daughter had died of small- 
pox, the father of the victim, aged 77 years, succumbed to a heart attack, 
after having developed a feverish syndrome. The mother of the victim 
developed a relatively minor smallpox attack and was cured. She was the 
last reported case of smallpox. Unfortunately the tragedy did not stop 
there. On 2nd September, Professor Henry S. Bedson, head of the 
Department of Medical Microbiology, aged forty-nine, attempted 
suicide and died five days later. He left a note explaining the reasons for 
his suicide- the responsibility he felt he had for the accident. The exact 
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cause of the contamination of this photographer who had been vacci- 
nated for the last time against smallpox in 1966, was not certain. It was 
probably due to transmission of the virus by an air vent that connected 
the two floors of the building. The type ofvirus, Variola major, which had 
totally disappeared from England years before, could only have come 
from the microbiology laboratory of Professor Bedson. 

This incident caused a great controversy. It led to a long debate on the 
presence of smallpox virus in laboratories. As early as 1977, precaution- 
ary measures that should be taken to prevent the accidental escape of the 
smallpox virus from containment laboratories were established by 
WHO. However, these recommendations were still relatively elemen- 
tary. They were drastically reinforced after the Birmingham accident. 

At first (1979-1980), it was decided that the existing smallpox virus 
samples should be kept in specialist centres in the United States, the 
United Kingdom, South Africa and Russia. In 1983 the South African 
viruses were destroyed and those from Great Britain were transported to 
the Center for Disease Control (CDC) in Atlanta, USA. In the end, all 
known stocks of smallpox virus, about six hundred in all, from all parts 
of the world, were deposited in the CDC and in the Research Institute 
for Viral Preparations in Moscow. In these two institutes, under strict 
security conditions, different stocks were studied in depth, including 
Variola major strains from Bangladesh (1975), from India (1967) and the 
Variola minor strain from Garcia (1966). The fine structure of these 
viruses is now known and the majority of their genomes are kept in frag- 
mented forms so that individual genes or groups of genes can be studied 
without any risk. 

Must the remaining stocks of smallpox virus be destroyed? Should we put 
our trust in the scientists? They are debating it among themselves, with 
arguments both for and against. Mahy and others (1993) took the posi- 
tion that destruction is best. Joklik and others (1993) were against this. 
The main arguments for destruction are: 

1. to prevent the accidental release of the virus from its two isolation 
facilities; 

2. to prevent terrorists from acquiring the virus as an agent of biological 
warfare; and 

3. to finally eliminate this, one of the most devastating of all human 
pathogens. 
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In reality the smallpox virus is not considered by specialists in biological 
warfare to be a "good" biological weapon. Unfortunately, there are 
"better" ones, if it is possible to use that word in this context. Besides, 
there may perhaps be stocks of smallpox virus in the world which are not 
known about. If they exist then it is possible that smallpox could reappear 
and cause appalling damage and suffering once again. Moreover, the 
remaining smallpox virus which has been used in research is potentially 
just as dangerous if people want to use it maliciously. In theory, the offi- 
cial virus stocks are not very dangerous, provided they remain under the 
control of reasonable and well-trained people. The value of research 
which can be carried out with the smallpox virus, extolled by Joklik and 
collaborators, is very debatable, for there are several other experimental 
models of pox viruses in animals. We are not lacking in viruses on this 
earth. 

The Russians have transported their stocks of smallpox virus from 
Moscow to the Russian State Research Centre of Virology and Biotech- 
nology in Koltovo, near Novosibirsk, in deepest Siberia (Anon, 1994). 

1995 was another year of debate and controversy, and the arguments for 
and against destruction of the remaining stocks broke out again 
(Maurice, 1995). The debate still had little merit, scientifically speaking. 
The official reserves of smallpox virus are well guarded. There is a stock 
of 500,000 doses of vaccine in the Netherlands and more vaccine could 
be manufactured at very short notice. The virus has been eradicated once 
and could be eradicated a second time, but at a high price in terms of 
human lives and suffering. In reality, the problem is more political than 
scientific. The destruction of the last stocks of smallpox virus would be a 
fine beacon for mankind if the press gave more weight to that, rather than 
to politicians' antics. In principle, if the WHO had maintained its 
present position, the stocks of smallpox virus at the CDC in Atlanta and 
at Koltovo in Siberia should have been destroyed on 30th June 1999. 

However, in May 1999, the Clinton administration decided not to 
proceed with the planned destruction of its store of smallpox. The argu- 
ment for keeping the virus is its possible use for the development of 
antiviral agents or novel vaccines to protect against a re-emergence of 
smallpox due to accidental or intentional release. One week later, the 
decision was endorsed in an editorial in the respected international sci- 
entific journal, Nature (Wadman, 1999). Such approval is surprising. 
Very few, if any, studies have been done with the smallpox virus since it 
has been stored securely in the United States and in Russia: no drug 
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development, no new vaccine. The vaccinia virus still exists and is an 
excellent vaccine against smallpox. It is being studied in many laborato- 
ries with the aim of minimising its side-effects. It can be produced easily 
and in huge quantities. Should immunisation of humans against small- 
pox be necessary in the future, there will not be time to develop an 
effective antiviral medication or a new vaccine based on the smallpox 
virus itself. The unfortunate irony will be that if the smallpox reappears 
it will certainly be available for new studies. The reason for keeping this 
virus is much more political than scientific. This episode shows how dif- 
ficult the destruction of the last nuclear bomb is likely to be if the 
smallpox virus is already the subject of such impossible negotiations. 

The cowpox virus was without doubt introduced by Edward Jenner as a 
means ofimmunisation against smallpox and it was used for a long time. 
The majority of vaccinations began by using cowpox from the areas of 
Berkeley, London, Passy, Beaugency, Esneux and Milan. It is still possi- 
ble to find, although rarely, some cases of cowpox in Western Europe 
(Merck Veterinary Manual, 1986). This virus hasn't had a brilliant career 
in the research laboratories either. In the veterinary world, it is not eco- 
nomically significant, and the competition from smallpox virus and 
vaccinia has meant that it has been neglected or ignored. 

Modern molecular biology has shown that the different stocks of virus 
used to immunise against smallpox in the 20th century were all related 
to, but were different from, the smallpox virus and that of cowpox. These 
immunising viruses have kept the name of vaccinia virus. Their origins, 
whether from animals or humans, have been lost over the years and they 
have been kept going artificially in the laboratory. They may have been 
produced from multiple recombinations of the known related viruses, 
i.e. a mixture of the cowpox virus and the smallpox virus (Baxby, 1981). 
It was a great surprise to virologists to learn that the viruses used by dif- 
ferent vaccine production firms were quite similar to each other. The 
vaccinia virus could also be a survivor from a naturally extinct group of 
viruses. It is a very interesting virus. It infects the majority of animal 
species, and in particular mankind. It triggers good immunity against the 
smallpox but also against itself. It is easy to insert the genes of other path- 
ogenic agents into the vaccinia virus and cause it to produce them. The 
vaccine virus modified in this way can induce an immunity against these 
inserted gene products. Thus a piece of rabies virus genome has been 
inserted into a stock ofvaccinia virus (Kieny et al., 1984). This modified 
virus was used to taint meat bait subsequently distributed by helicopter 
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and eaten by wild animals. These animals developed a solid immunity 
against the vaccine and also against rabies (Pastoret et al, 1997). This 
anti-rabies vaccination technique has produced some excellent results in 
Belgium and in Northern France (Brochier et al., 1998). It has been 
tested in other countries, such as the United States, against sylvan rabies. 
However, the vaccine virus, used for mass campaigns during the eradica- 
tion of smallpox, gave rise to very rare but very serious side-effects, 
sometimes fatal. Thanks to molecular biology it has been possible to 
reduce drastically the already low virulence of the vaccine stocks. In fact 
the risk of serious accidents linked to their use in man is so low that it 
would be difficult to evaluate it in a clinical study: the number of people 
who would have to be included in the study would be too high (Fenner, 
1996). 

A problem which still exists, although to a limited extent, is that of mon- 
keypox virus which, fortunately, is badly adapted for infecting humans. 
It is found in tropical rainforest areas in Central and Western Africa, 
essentially in the Democratic Republic of the Congo. It represents a 
problem but a relatively minor one. Its evolution is, however, being care- 
fully watched (Benenson, 1997; WHO Report, 1999). 

The eradication of smallpox has left us a wonderful tool for the future, 
the vaccinia virus itself. As for the smallpox virus, evidently no one knows 
what the future holds. Will it reappear? Will it leave the human species 
in peace? Smallpox vaccination has prevented millions of deaths, 
maiming and terrible suffering for the last twenty years, which is already 
a wonderful result. It has also taught mankind how much can be achieved 
against infectious diseases through working together. 



Conclusion 

Edward Jenner was an amazing man. As a youth, he soon abandoned his 
classical studies, which were of little interest to him, in order to become 
an apprentice surgeon in a small village. It's difficult to know what 
pushed him in that direction but he followed this path, observing and 
learning as much as he could, becoming passionate about this career, and 
then leaving for London in order to further his knowledge. In the two 
years that followed he did not waste any time, learnt a great deal, and also 
resisted the temptation to leave for foreign shores in an expedition led by 
a prestigious explorer. Later, he declined to join forces with the famous 
and respected surgeon John Hunter, who was well known to him. These 
opportunities did not interest him. He had more mundane objectives 
and he preferred to live near his brother and to develop a rural surgeon's 
practice typical of that time, as a sort of second-class doctor, no doubt in 
order to keep his freedom. 

His intellectual activity did not, however, stop him taking very good care 
of his patients. He participated in, and organised, some noteworthy 
medical meetings. His work was extremely valuable, sometimes remark- 
able and, above all, very diverse. For example, he discovered, either alone 
or with others - it doesn't matter which - the origin of angina attacks in 
the chest. 

His patients made him aware that the problem of smallpox should not be 
neglected. His own variolation had left him with bitter memories. Why 
not study this popular belief that cowpox protected against the smallpox 
in humans? It was in itself very mysterious. Obviously, cowpox and 
smallpox were two diseases characterised by skin eruptions, but there 
were lots of other diseases with spots or eruptions. How should he go 
about it? By observation! Jenner spent twenty years observing, while trav- 
elling the country lanes visiting the sick, writing his poems, and studying 
fossils and the arrival and departure of migratory birds. 
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In the strict sense of the term, Jenner did not invent anything, but he did 
give credibility to what had previously been only obscure folklore, and he 
made his conclusions widely known. As Samuel W. Abbott (1889) said, 
"To Edward Jenner, an English surgeon of the last century, must be 
accorded the honour of introducing and establishing the practice of vac- 
cination as a protective measure against small-pox." Furthermore, this 
accolade, one amongst hundreds, should not be diminished by too much 
emphasis on the marginal and uncontrolled use of this method by pre- 
decessors. Without any doubt he opened up a new era in medicine and, 
indeed, for humanity. He devised a preventative medicine which, when 
combined with good hygiene, changed our understanding and our per- 
ception of infectious diseases from that time on. At the very least it is 
thanks to him that the societies of the so-called developed countries have 
been sheltered from many horrible diseases. Unfortunately, these soci- 
eties are now less and less willing to take responsibility for protecting the 
public from these diseases and also less willing to encourage or require 
preventative vaccinations. Their approach lacks coherence most of the 
time. 

Vaccination is a medical act which always carries with it a certain danger, 
albeit usually a remote one. It is self-evident that the design, production 
and distribution of vaccines has come a long way since Jenner's day, par- 
ticularly since the relatively recent advent of molecular biology. 
Nowadays there are competent authorities charged with applying the 
strictest rules on vaccine safety as dictated by the most recent scientific 
assessments. The number of accidents has vastly decreased, but unfortu- 
nately they will always exist. The vaccine with zero risk is a myth! What 
argument can one use to require that a preventative medical treatment be 
absolutely risk-flee, given that every human activity is associated with 
danger to a greater or lesser extent? Certain risks are faced without too 
much concern, such as those associated with leisure activities. But what 
about the risks people are taking with their own beloved children when 
they hesitate to protect them against infectious diseases? Even worse, 
when they deliberately reject vaccination it is tantamount to compro- 
mising the health of another person. To be capable of infecting others 
through refusing to protect oneself against infection is a direct attack on 
the lives and well-being of others. To have respect for your neighbour 
includes his health, and to risk contaminating him by negligence is, in 
principle, a major assault on that person. We are referring here to 
individual and collective responsibility with regard to the conscious 
transmission of deadly infectious diseases, in particular AIDS. As for 
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other diseases, where the risk of causing serious harm is not so high, what 
about these? Where does this type of responsibility begin, and where does 
it end? The lack of clear definitions in this respect exists just as much on 
the individual level as on the collective one. Moreover, the medical pro- 
fession and the treatment it provides are being subjected more and more 
to public and legal scrutiny. Popular opinion is often influenced by the 
media, always on the lookout for scandal, however trivial. The quality 
and safety of vaccines must be of the highest degree attainable using 
modern science and technology. This responsibility does lie with scien- 
tists, but above all it rests with the leaders of our societies, with our 
politicians. 

More prosaically, the development of the medical industry and its control 
also has its origins in Jenner's work. Not directly, of course, for he was far 
from being able to foresee such a revolution. The early production of vac- 
cines formed the basis ofwhat has become an important industrial sector. 
A certain Dr Viennois wanted "private industry to seize on the idea of 
heifers being inoculated every year in such a way as to provide a constant 
source of efficacious, harmless, vaccinal liquid" (Depaul, 1865). Faced 
with vaccine manufacture on a grand scale, quality control was very 
quickly put in place. The first enquiries into the safety and efficacy of a 
biological substance were probably those related to the smallpox vaccine. 
The accidental transmission of illnesses due to the use of dirty, unster- 
ilised instruments resulted in the invention of the vaccinators, probably 
the first, or one of the first, disposable items to be used in medicine. 

Modern biotechnology came into being directly through Jenner and the 
first vaccine. Its use in man right up to the eradication of smallpox, that 
terrible evil which had decimated the human species, was a huge and 
wonderful success. That did not prevent bitter and unqualified criticism 
from small groups of opportunists, or even well-known writers, on the 
whole gamut ofbiotechnology activities in general and medicine in par- 
ticular. Nevertheless, it is true that these innovations have grown and 
flourished at a great speed and their colossal power could not fail to 
emerge. To accept everything or to reject everything, as some are content 
to do, is a bad solution, mainly from a moral point of view. You have to 
know how to make choices which, although sometimes more difficult, 
can be much more useful. There has been a wide variety of effects on 
society from biotechnology and, of course, some have certainly had their 
bad side, but what things don't? Others have enormous potential, only 
waiting to be realised. Amongst the latter are vaccines, one of the most 
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remarkable human achievements ever, although they have only received 
marginal attention. Vaccines are less spectacular than a high-speed train, 
or a supersonic aircraft, or a new television satellite, all of which generate 
excitement and admiration and to which the layman and voter can easily 
relate. In the public eye, these marvels, vaccines, are only the poor 
cousins. It is true that they have much less immediate impact and do not 
have the glamour of a fast train, a plane with an even higher potential 
load, or a superhighway with an even more gigantic capacity. Now they 
are building a very large and expensive space station, as big as a football 
pitch, which they tell us is going to help in the development of medicines, 
amongst other things! What medicines? The space industry is powerful 
and governments are well disposed to it and are prepared to pay out enor- 
mous sums. Are they serving humanity, only themselves, or both? 

Likewise, in medicine, vaccines take far less prominence than many other 
modern medicines, particularly those designed to treat chronic illnesses. 
All these things have their own uses. However, in terms of importance, 
vaccines are undeniably the most beneficial. There is no preventative 
medicine which is safer, more effective and more economical, although it 
must be administered with care. 

Finally, the eradication of smallpox was, and still is, an exceptional 
example of human endeavour. Such efforts are being repeated now with 
the objective of eliminating poliomyelitis worldwide, and that will be 
another extraordinary demonstration of the power of vaccination. It is 
undeniably Jenner who was the founder of this movement. Others have 
followed, and certainly Pasteur is amongst them, who have made mag- 
nificent contributions in the struggle against infectious diseases; but few 
knew how to maintain the extraordinary balance in their lives which has 
made Edward Jenner and his work so very appealing. 



Some comments  on 
current immuni ty  to smallpox 

Immunity against a pathogenic agent is the condition of someone who is 
resistant to an infection by that agent. This immunity can be innate or 
acquired. Thus, in the first case, the virus of canine distemper can infect 
numerous animal species such as the Canidae (dogs, foxes, wolves, etc.), 
the Mustelidae (ferrets, mink, skunks, etc.) but not humans. Humans 
have a natural protection or innate immunity against this virus, although 
they can be infected by a very close cousin of the canine distemper virus, 
namely the measles. 

In the second case, immunity is said to be acquired. People gradually 
became aware that certain "plagues" were more or less severe at different 
times and in different places. It was also perceived that all "plagues" 
weren't identical. For example, rabies appeared after an animal bite and 
was followed by a characteristic abnormal behaviour, ending with major 
mental disturbance, which was truly horrible for the unlucky incumbent. 
The end was always death. Smallpox appeared in epidemics and, as has 
been discussed, manifested itself by an outbreak of spots or eruptions 
which turned into pustules and left very visible and ugly marks. Some 
patients were killed by the disease but others were not. 

The technique of inoculating against some infectious diseases was based 
on two facts. On one hand, it was possible to transmit such diseases from 
individual to individual" they were manifestly contagious. On the other 
hand, it had been observed that itwas rare to get some of these contagious 
diseases more than once. Smallpox was one such disease. The marks 
which it often left on the face were a guarantee that the bearer was 
unlikely to suffer another attack from this disease. Servants thus affected 
were often in demand because of their likely immunity against smallpox. 
If they were not too disfigured, it was regarded as a desirable quality. 

This class of non-recurrent disease could be transmitted by a sample of 
"matter" taken from a diseased person and transported to a healthy one. 
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Obviously, the method was hazardous, and, after it made its first appear- 
ance against smallpox (variolation), it was used much more in veterinary 
than in human medicine. Inoculation was used for sheep pox or pneu- 
monia in cattle. Some human diseases, such as the plague and syphilis, 
were the subjects of some actual protective inoculation trials. A similar 
principle was at work when mothers consciously let their children play 
together with other children who had measles or mumps. These are dis- 
eases than can usually only be contracted once and are known to be less 
dangerous in the early years of life than in adulthood. Common sense 
had the upper hand. 

In the case of smallpox, three closely related but distinct viruses exist and 
have been used to protect humans from smallpox. First, the smallpox 
virus was used in variolation and was quite harmful, sometimes killing 
those who were inoculated. Second, the cowpox virus, which was clearly 
much less virulent but sometimes produced strong reactions. Finally, the 
vaccinia virus, whose origin we don't know, is still less harmful but very 
occasionally produces bad side-effects. 

These three viruses induced some cross-immunity between them, i.e. no 
matter which one was used it could create, in the inoculated person, pro- 
tection against all three. It was therefore interesting to discover which of 
them gave the least unpleasant symptoms at the time of inoculation. Var- 
iolation carried out under good conditions constituted real progress when 
compared to natural smallpox infection. The move from the smallpox 
virus (variolation) to the cowpox happened because of Jenner's insight and 
was adopted throughout the world for its obvious advantages. It is not 
known how the transition from cowpox virus to that of vaccinia took 
place. It is possible that it took place imperceptibly by successive trans- 
formations. However, it would be very curious if stocks of different origin 
should have all evolved in the same way. Whatever happened, the vaccine 
virus used in the years of smallpox eradication was the vaccinia virus. 

The techniques of insertion, inoculation or vaccination were kept more 
or less the same for centuries; few improvements or modifications were 
made or even proposed. However, one method, perhaps the first method 
of vaccination by the oral route, is described in II Ippocratico, written in 
1866. A Dr Severini proposed that pills be made with diluted vaccine 
lymph and given, for six to eight days, to children as an immunization 
against smallpox. After about one week, the patients developed a benign 
fever and very minor eruptions. A Dr Coddd, from Geneva, was also 
using the method (Anon., 1866). 
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An infectious disease is caused by a live pathogenic agent, such as a para- 
site, a bacterium or a virus. More recently a new class of agent, the prions, 
has been invoked as the cause of spongiform encephalopathies, which 
include "mad cow disease" and Creutzfeldt-Jakob disease (CJD). These 
agents appear to consist only of a single type of protein molecule, but 
their role in these diseases is still somewhat controversial. 

The acquired immune protection conferred by natural illness or by vac- 
cination differs according to the pathogenic agent but both provide 
immune mechanisms (humoral or cellular or both) which successfully 
exclude the pathogenic agent from the host organism. 

What are these mechanisms which become active following a first attack 
by a pathogen? They are very complex and by no means fully understood. 
The science which studies the defensive mechanisms of organisms 
against pathogenic agents is a branch of immunology. According to dif- 
ferent authors and their particular prejudices, immunology came into 
existence with Lady Mary Montagu (and Cotton Mather, who is gener- 
ally forgotten) and variolation or with Edward Jenner and Jennerian 
vaccination or with Pasteur and his laboratory vaccines. It is difficult and 
perhaps pointless to try and choose between these people: they all con- 
tributed greatly to the development of immunisation. 

There are two major components in the immune defences of man (and 
animals). The first is called cellular immunity: there are certain cells in 
the body that are charged with the task of killing the aggressors or the 
cells which are infected by them. This idea has been attributed to Elie 
Metchnikoff, an exceptional person, full of revolutionary (scientific) 
ideas. He worked in Russia, his native country, then in Italy, before 
ending his career in the Pasteur Institute in Paris. The second component 
is called humoral immunity and involves antibody molecules. These are 
proteins which circulate in the blood and play a major role in immunity. 
The originator of this idea was the German, von Behring (and his assis- 
tant Kitasato), who originally worked with Robert Koch. They published 
their first two papers in 1890. 

An interesting experiment had already been carried out, in 1877, by 
Raynaud. He transfused 250 grams of blood from a heifer bearing vac- 
cinia blisters, at day six of their development, into another heifer. The 
transfused heifer presented no sign of vaccination whatsoever (no blis- 
ters, no fever). Fourteen days later, this animal was vaccinated with sixty 
inoculations of a flesh vaccine which had successfully given reactions in 
another untreated heifer. No reactions to the flesh vaccine were detected 
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in the transfused heifer. The conclusions of Raynaud were as follows. 

1. The heifer was already immune, being contaminated by a vaccination 
or by cowpox. This is probably wrong, as M. Chambon had never 
seen such a phenomenon in about four hundred animals already used 
for vaccine production. 

2. The blood of the donor heifer carried the virus and immunized the 
recipient heifer without giving any signs of disease. 

3. The blood of the donor heifer carried a substance which could trans- 
fer the immunity (Raynaud, 1877). 

This was a remarkable experiment, as it took place many years before 
anyone knew of the existence or function of antibodies. 

The first Nobel Prize for Physiology and Medicine, in 1901, was awarded 
to Behring. Metchnikoffhad to wait until 1908 to receive his, and shared 
it with another German, Paul Ehrlich, who, like Metchnikoff, was a great 
intellectual and visionary. The proponents of the two theories, cellular 
and humoral, clashed head-on and there were some harsh confronta- 
tions. With progress in immunology, the two theories came together. In 
reality there is no purely humoral or cellular immunology but a complex 
interplay and interdependence between both. 

When a virus (smallpox, cowpox or vaccinia) infects a host organism, its 
sole objective is to multiply itself. Bacteria or parasites can do this by 
themselves to some extent but a virus needs to get inside the cells of the 
organism it invades. The viruses borrow a part of the molecular machin- 
ery of the host cell to reproduce themselves, then they leave to go and 
invade other cells. Some of the newly produced viruses will very soon die, 
others will not. 

The immune system is composed of cells called lymphocytes, which are 
true immune cells. There are also many types of cell which are cousins of 
the first but which have many other related tasks. Some of these cells are 
found in organs like the thymus, the spleen or the lymph nodes. Some 
others are circulating in the blood or travelling through most of the other 
tissues. In any case, after the first assault by a pathogen, they can rush to 
the point of attack and fight it. 

There is a latent period before the first symptoms associated with the 
invasion of an infectious agent become apparent. The host cells, infected 
by the virus, become disorganised to some extent. In response to this, the 
host will react. Host cells will provoke inflammation, giving the familiar 
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symptoms of flushing, raised temperature, oedema. This first part of the 
fight is a non-specific one and will occur with many different types of 
infection or other injury. However, the immune cells soon arrive at the 
scene to join the fight against the invading organisms. 

The immune cells, called the lymphocytes, are divided into T cells, which 
can be further divided into T helper (Th) and T cytotoxic (Tc), and B 
cells. The Th lymphocytes have the role of co-ordinating the immune 
response. They must be able to distinguish between host cells and foreign 
material, including host cells now infected with the invading organism. 
Then they can help the other cells to react. The Tc lymphocytes have the 
power to kill the cells which are infected by the pathogens or, sometimes, 
to kill larger extracellular pathogens. The B lymphocytes, after stimula- 
tion by pathogens and the help of Th cells, are able to manufacture 
antibodies in very large quantities. Alone, or with other serum compo- 
nents, they can destroy the pathogens or neutralise any toxic products 
made. 

The amount of precise data on mechanisms of immunity to the smallpox 
virus and vaccinia is very limited. In the case of natural infections, the anti- 
bodies appear about eighteen days after the start of the infection. These 
antibodies can persist for a long t ime-  up to five years or more. Cellular 
immunity against smallpox has not been evaluated in practice. After vac- 
cination, some antibodies appear after the tenth day and can still be 
detected twenty years after vaccination. That cellular immunity induced 
by vaccination is important has been clearly shown, mainly in the case of 
immunodeficiency. People with major faults in their cellular immune 
system are much more susceptible to virus-induced side-effects. A detailed 
review of the problem can be found in Henderson and Moss (1999). 

The immunity conferred by a first attack of smallpox, or by vaccination, 
is based on the "memory" of the immune system. After the first contact 
with the pathogenic agent, the T and B lymphocytes store the memory 
of this encounter, by means not yet understood, and are capable of 
responding very much more quickly to further attacks. Studies on those 
inoculated by the vaccinia virus have not been pursued vigorously 
(Fenner, 1988, 1996). It is true that the progress realised in immunology 
is so rapid that the majority of the study methods used today were 
unknown twenty years ago. Is that really to be regretted? We cannot be 
sure. There are so many other viruses hostile to man. It is better to spend 
our resources on these rather than to limit ourselves exclusively to small- 
pox immunology. 



Glossary 

Historical facts on the evolution of 
the meaning of some words 

drawn from the field of vaccinology 

The meaning of scientific terms used to be imprecise because of the difficulty of 
defining concepts that science had not yet fully understood. To be as clear as 
possible, this glossary includes some of the terms most commonly used in the 
literature of various periods. 

Antigen. Any substance that can induce a detectable immune response when 
introduced into an animal. 

Antivaccinist (Webster, 1883; 1979); antivaccinator (Webster, 1923); anti- 
vaccinationist (Webster, 1923; Taylor, 1926; Dorland, 1945, 1994). "One 
who is opposed to vaccinatioff' (Webster, 1979). 

Anti-vaccination. 
(Gould, 1941). 

"Opposition to the practice of compulsory vaccination" 

Attenuated, attenuation. "The reduction of the virulence of a pathogenic 
organism, usually by adaptation to another host" (Dorland, 1994). 

Bovine. "Belonging to, or characteristic of, the ox tribe" (Shorter Oxford 
English Dictionary, 1978). 

Chicken pox. "Varicella, is not contagious" (Dunglison, 1854). 

"A specific infectious febrile disease, characterized by the appearance, in succes- 
sive crops, of red spots [.. .] The origin of this disorder is unknown" (Quain, 
1883). 

"Varicella: a highly contagious infectious disease due to a herpes virus, varicella- 
zoster virus" (Dorland, 1994). 

Clavelisation. "The disease produced by clavelisation is very considerably 
milder than the natural disease, and imparts security to the animal against a 
natural attack of the sheep-pox" (Seaton, 1868). 

"A distemper among sheep" (Walker, 1828). 

"A distemper in sheep" (Jones, 1805). 
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Contagion, contagious. 
1777; Jones, 1805). 

"Infectious" (Royal Standard English Dictionary, 

"Infectious, caught by approach" (Walker, 1825, 1844). 

"Capable of being transmitted by mediate or immediate contact" (Dunglison, 
1854). 

"A name applied to the poison which is supposed to be the cause of many fevers, 
and also to the mode in which it spreads, viz., by contact with the infected 
person. Scarlet fever, measles, typhus fever, etc., are thus said to be contagious, 
because the disease will spread from one person to another who comes in close 
proximity to the one affected" (Haydn, 1874). 

"The word contagion is applied in pathology to the property and process by 
which, in certain sorts of disease, the affected body or part causes a disease like 
its own to arise in other bodies or other parts"(Quain, 1883). 

"Capable of communication from one person to another, either by actual 
contact or through the air" (NationalMedical Dictionary, 1890). 

"Contagion, this term, and infection, generally denote the transmission of a poi- 
sonous principle" (Hoblyn and Price, 1899). 

"Contagion means the principle of spread of a disease by direct contact with the 
body of an affected person, while by infection is meant the spread though the 
air or by other distant means" (Black, 1916). 

"Capable of being transmitted from one individual to another, as a contagious 
disease, communicable" (Dorland, 1994). 

Cow pox or vaccinia, vaccine disease (Webster, 1854), kine pock (Conklin, 
1886; Waterhouse, cited by Stern, 1927), or variolae vaccinae (Jenner, 1798), 
vaccina (Dunglison, 1854), vacciola (Buchan, 1813). There are plenty ofsyn- 
onyms and cowpox is presently written as one word. "Cowpox" and "vaccine", 
the terms most frequently used, have been confused to some extent for a long 
time. However, gradually, "cowpox" has kept its original meaning of a bovine 
disease and "vaccine" has taken on the meaning of the product used in anti- 
variola vaccination, sometimes for the disease induced in man by the Jenner 
vaccine, then for the product being used in any vaccination (cf. "vaccine"). 

"The cow-pox is a disease of the cow, arising spontaneously, which, if transmit- 
ted to man by means of inoculation, may preserve him from smallpox 
contagion" (Dunglison, 1854). 

"The cow-pox, which is a natural, though not common, disease in the cow and 
horse, never occurs spontaneously in man" (Quoin, 1883). 

"A mild, eruptive disease of milk cows with lesions occurring on the udder and 
teats. Once considered to be common, it is now extremely rare and is reported 
only in Western Europe" (Merck Veterinary Manual, 1986). 
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"A mild, self-limited, eruptive skin disease of milk cows, principally confined to 
the udders and teats, caused by the cowpox virus, with human infection occur- 
ing incidentally" (Dorland, 1994). 

Equine. "Of, pertaining to, or resembling a horse" (Shorter Oxford English 
Dictionary, 1978). 

Erysipelas. "A diffused inflammation, with fever of two or three days, gener- 
ally with coma or delirium; an eruption of the fiery acrid humor, on some part 
of the body, but chiefly on the face" (Webster, 1854). 

"Inflammation of the integument tending to spread indefinitely. The vagueness 
of this definition indicates the looseness with which the term is employed" 
(Quain, 1883). 

Evacuation. "The action of depleting or of clearing out by medicine or other 
artificial means" (Shorter Oxford English Dictionary, 1978). 

Genome. The full set of genes in an individual. A gene is a segment ofa DNA 
molecule that contains all the information required for a function. It is the bio- 
logical unit of heredity. A DNA (or deoxyribonucleic acid) molecule is a high 
molecular weight nucleotide polymer, which is capable of reproducing itself. 

Grease. "A specific inflammation, affecting the skin to the heels of the horse, 
[...] if inserted under the cuticle of an unprotected individual, may give rise to 
an affection - grease-pox, variolae equinae - which preserves the person from 
small-pox (?)" (Dunglison, 1854). 

"An inflammatory swelling in a horse's leg in the region of the fetlocks and 
pasterns, with the formation of cracks in the skin and the excretion of oily 
matter" (Dorland, 1945, 1994). 

Immunity. Means only "freedom or exemption from obligation" (Webster, 
1854, 1883). Keeps the same meaning later but with the addition of "State of 
resisting the development of a (given) disease" (Webster, 1923). 

"The quality possessed by an animal which cannot be inoculated with the germs 
of one or other diseases" (Hoblyn and Price, 1899). 

Inoculation. The word "inoculation" has kept the meaning ofvariolation for 
a very long time. "In physic, a method of giving the small pox" (Jones, 1805). 

"The practice of transplanting the smallpox" (Walker, 1828, 1844). 

"Inoculation of smallpox is the artificial insertion beneath the cuticle, or in a 
wound or puncture, for the application to an abraded surface of a person not 
previously attacked by smallpox, of a minute portion of the virus formed in the 
vesicles or pustules of one labouring under the malady" (Copland, 1846-1859) 
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then, sometimes, that of"vaccination" (in the Jennerian sense of the word, i.e. 
restricted to the vaccine) and finally, in time, "The act or practice of communi- 
cating a disease to a person in health, by inserting contagious matter in his skin 
or flesh" (Webster, 1883) with the aim of studying its ability to be transmitted 
between individuals of the same species or different species. For example, John 
Hunter inoculated himself with the syphilis agent, believing that it was the one 
for gonorrhoea (Kobler, 1960). However "This term is limited chiefly to the 
communication of smallpox" (Webster, 1883). 

"The act or practice of inoculating; communication of a disease by contagious 
matter introduced into the blood; especially artificial communication of small- 
pox formerly employed instead of vaccination" (Annandale, 1913). 

Inoculate, to. "To inoculate the small-pox. An operation much in use in some 
Eastern countries, and of late practised in London" (Boyer, 1768). 

"To inoculate the small-pox; to inoculate with the matter of cow-pox" (Fleming 
and Tibbins, 1845-1846). 

Inoculator. "One who practises inoculation" (Dunglison, 1854). 

Insertion. "The act of placing any thing in or among other matter" (Walker, 
1828, 1844). 

"The word insertion has likewise been used by pathologists, for the act of inoc- 
ulating or introducing a virus into the body" (Hoblyn and Price, 1899). 

Jennerian. "Named for Edward Jenner" (Dorland, 1994). 

Jennerian vaccination. Also called "arm-to-arm vaccination". The vaccine 
(fluid vaccine, vaccine matter or lymph) was scraped from the pustule of a 
patient inoculated some days before (generally on his arm) and applied, by 
gentle scratching, to the arm of another patient to be inoculated (vaccinated). 
The "arm-to-arm" technique was later replaced by the "animal vaccine". 

Kine-pox. "I [Dr Waterhouse of Boston] have ventured to give a new name to 
the vaccine disorder. I observed that people revolt at the term Cow Pox. I have 
therefore changed it to kine-pox from kine, the plural of cow. As I am the only 
one in America who has published anything on that new disorder, I am in hopes 
to establish the name instead of the former. Ifit should be obtained, I can foresee 
that 'e' will in time be changed into 'd'" (cited in Stern, 1927). 

Lazaret. "A public building, hospital or pest-house for the reception of dis- 
eased persons, particularly for those affected with contagious distempers" 
(Webster, 1854). 
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Lazaretto. "A solitary edifice in most seaports of magnitude, intended for the 
disinfection of men and goods proceeding from places where contagious dis- 
eases are prevailing" (Dunglison, 1854). 

Morbidity. The relative incidence of a disease in a population. 

Morbifick. "Which causes diseases" (Boyer, 1768). 

Nostrum. "A medicine not yet made public with respect to its ingredients" 
(Jones, 1805). 

"A quack, patent, or secret remedy" (Dorland, 1994). 

Passage. "Introduction of infectious matter into an experimental animal or 
culture medium, followed by recovery of the infectious agent". Serial passage. 
"The process is usually used to attenuate a pathogenic agent" (Dorland, 1994). 

Prevalence. "The number of cases of a disease that are present in a population 
at one point in time" (Dorland, 1994). 

Route. "The path in, or part of, the body through which a remedy is admin- 
istered; as, the alimentary or subcutaneous route" (Webster, 1944). 

"A method of transferring a disease or of administering a remedy (the airborne 
route of . . .  infection) ( . . .  the oral route)" (Webster, 1966). 

Sheep-pox or variola ovina (Seaton, 1868). "A contagious, often fatal, disease 
of sheep caused by a poxvirus, which is characterized by fever, systemic distur- 
bances, and widespread skin lesions on non-wool-bearing areas or where the 
hair is not long" (Dorland, 1994). 

Smallpox. "An acute infectious disease characterised by an eruption which 
passes through the stages of a papule, vesicle, pustule, and crust. The mucous 
membranes in contact with air may also be affected. Severe cases may be com- 
plicated with cutaneous and visceral haemorrhages" (Osler, 1892). 

"Two major forms are distinguished: Variola major, the classic severe form of 
smallpox, characterised by a very high case fatality rate (about 20 to 50%) and 
Variola minor, a mild form of smallpox confined to certain parts of the world, 
associated with a much lower case fatality (about 1 to 2%) rate than classic 
smallpox. It has many synonyms including Alastrim, Cotton pox.. ." (Dorland, 
1994). 

Surgeon. "One skilled in surgery (surgery: the act of curing by manual oper- 
ation)" (Jones, 1805). "One who cures by manual operations" (Walker, 1828; 
1844). "One whose profession or occupation is to cure diseases or injuries of the 
body by manual operation. In a more general sense, one whose occupation is to 
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cure external diseases, whether by manual operation, or by medicines externally 
or internally" (Webster, 1854, 1883). 

"One whose profession or occupation is to cure diseases or injuries of the body 
by manual operation" (Webster, 1923). 

"In modern times, the designation of surgeon is restricted to qualified, licensed 
medical practitioners who have specialized in operative technique" (Webster, 
1944). 

Swinepox. 
1845-1846). 

"A sort of measles" (Boyer, 1768; Fleming and Tibbins, 

"A variety of the chicken-pox, with acuminated vesicles containing a watery 
fluid" (Webster, 1854). 

"Varicella" (Spiers and Surenne, 1864). "A form, possibly, of modified small- 
pox, in which the pock completes its development imperfectly" (Quain, 1883). 

"The popular name of the varicella coniformis, or conical variety of varicella" 
(Hoblyn and Price, 1899). 

"An acute, often mild, infectious disease characterised by skin eruptions, that 
affects only swine" (Merck Veterinary Manual, 1986). 

Trial. "Examination" (Jones, 1805). 

"A test or experiment" (Dorland, 1994). 

Clinical trial. "An experiment performed on human beings in order to evalu- 
ate the comparative efficacy of two or more therapies" (Dorland, 1994). 

Tuberculinisation. "The purer tuberculin more recently prepared by Prof. 
Koch, when injected into an animal affected with tuberculosis, causes a rise of 
temperature, and is therefore used to detect the presence of tuberculosis in milk- 
cows" (Hoblyn and Price, 1899). 

"The application of the tuberculin test" (Dorland, 1945). 

Vaccinate, to. "To inoculate with the cowpox or kinepox, by means of a virus, 
called vaccine matter" (Webster, 1883). 

"To inoculate with a vaccine, esp. that of smallpox, [ . . . ]  hence, sometimes, 
loosely, to inoculate with any virus as a preventive measure" (Webster, 1923). 

Vaccination. The origin of the word is difficult to trace. Richard Dunning has 
published a short work entitled Some Observations on Vaccination and the inocu- 
lated Cow-poxin London, in 1800 (Copland, 1859; Miller, 1983). Likewise, the 
publication from the Bibliathkque Britannique in Geneva used, in French, "vac- 
cination" and "vacciner" (to vaccinate), from 1800 on (Editeurs, 1800). 
According to the Americanized Encyclopedia Britannica (1892), "The name 
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given in France to the Jennerian practise of cow-poxing, shortly after the prac- 
tise began in England" (1799). 

In this short essay, the word "vaccination" is always used in the sense of the 
period, i.e. "an operation which consists of inserting the vaccine virus under the 
cuticle, so that it may come in contact with the absorbents" (Dunglison, 1854) 
or "The act, art, or practise of inoculating persons with the cow-pox" (Webster, 
1854). 

Then the word "vaccination" gradually changed its meaning. 

Auzias-Turenne used this word for an immunisation against a disease different 
from smallpox, probably the first, in 1844. This vaccination was a total failure 
but the word was invented (Auzias-Turenne, 1844). 

Diday (1849) suggested a protective method against syphilis. "I have called my 
operation, antisyphilitic vaccination. On the one hand, its effects really make it 
more like the vaccine than inoculation with small-pox. On the other hand I have 
particularly wanted, through this distinction, to separate it entirely from inoc- 
ulation using the pus from the canker." It is clear that Diday contrasts the term 
"vaccination" with that of "inoculation" by analogy to the two techniques used 
against smallpox. 

Auzias-Turenne, in a letter of 18 November 1850, addressed to the Academy of 
Science in Paris, wrote: "When successive cankers are transmitted to an animal 
by inoculation [from syphilis] . . .  and thereby to the point where the animal can 
no longer contract it. This animal thus finds itself 'vaccinated' against syphilis, 
i.e. the state in which it finds itself in relation to syphilis is analogous to that in 
which we find ourselves in relation to smallpox, after having undergone inocu- 
lation by the vaccine or smallpox. I am designating this state by the word 
syphilisation, or by the phrase syphilitic vaccination" (taken from Sperino, 
1853). Similarly, Auzias-Turenne entitled his memoir of 1851 On Syphilisation, 
or Syphilitic Vaccination. 

It is difficult to be precise about who first had the idea of using the term "vacci- 
nation" for the inoculation of a disease other than smallpox: Diday, 
Auzias-Turenne or someone else? Pasteur, who knew these works extremely well, 
at least those ofAuzias-Turenne, immortalised the very general meaning, in his 
famous note on the "vaccination" of chickens against the cholera (note to the 
Academy of Sciences, 26th April 1880). "In order to explain in a clearer and 
briefer manner the results which I have recounted, I would like permission to 
use the word 'vaccinate' to express the action of inoculation of a chicken with 
attenuated virus". If the French word "vaccination" took on its current meaning 
from Pasteur, he was not the one who initiated the general meaning of the word. 
It now encompasses every vaccine, living or dead, with the power to induce a 
modification of the immune system, conferring protection against an infectious 
agent, and even, currently, against every antigen. 

In time, the English word "vaccination" came to have an equivalent meaning to 
that given to the French one by Pasteur. Abbott, in 1889, had already written 
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"The term vaccination is occasionally used in a broader sense to denote the inoc- 
ulation of any disease, susceptible of transmission by artificial processes, from 
one individual to another, either of the same or of another species, as the inoc- 
ulation of cholera" (Abbott, 1889). But this definition was slow to be accepted, 
especially in general dictionaries. 

"The art or practice of inoculating persons with the cow-pox, by lymph taken 
from a pustule caused by previous vaccination in a healthy child" (Annandale, 
1913), then the definition of the term evolved to "Inoculation with the virus of 
cowpox. . .  Inoculation with any virus to produce immunity against an infec- 
tious disease" (Gould, 1941). 

Also "Production of active immunity (protective immunity) in man or animal 
by administration of vaccines" (Pastoret et al., 1997). 

Vaccinationist. "One who advocates the practice of vaccination" (Webster, 
1923). 

"One who defends the practice of vaccination" (Dorland, 1945). 

Vaccination (arm-to-arm vaccination). "Inoculation of a person's arm with 
vaccine taken from the arm of another" (Dorland, 1945). 

Vaccination (animal vaccination, bovine vaccination). 
lymph obtained from a calf" (Dorland, 1945). 

"Vaccination with 

Vaccination take. The state of protection against smallpox (today one would 
say of immunity against smallpox) created by the vaccine following a benign 
illness. Its symptoms could be relatively unobtrusive, so they had to be followed 
attentively. For this reason the vaccinator had to see the vaccinated person again 
roughly one week after the vaccination to make sure he had contracted the 
vaccine properly, thereby conferring protection against smallpox. 

Vaccinator. "One who inoculates with the cowpox or kine-pox" (Webster, 
1883). 

"One who vaccinates or an instrument used in vaccinating" (Webster, 1923). 

Vaccine. "Belonging to a cow" (Walker, 1828). 

Vaccine or vaccin and then Vaccine-matter, cow-pock, vaccinia, cow-pox, kine 
pock. 

"The vaccine disease, the cow-pox" (Fleming and Tibbins, 1845-1846). 

"Pertaining to cows; derived from cows; as the vaccine disease or cow-pox" 
(Webster, 1854). 

"Pertaining to cows, or to vaccination, as the vaccine disease; a vaccine physi- 
cian" (Webster, 1883). 
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The meaning of the word "vaccine" became far removed from that of cowpox 
with the arrival of vaccines, other than the antivariolic ones. Likewise "vaccine" 
with a word of explanation, whether it be the name of a person or a disease found 
a new use: "anthrax vaccine", "Ferran vaccine", "plague vaccine" (Black, 1916; 
Dorland, 1945). 

"Is the name applied generally to a substance of the nature of dead or attenuated 
living infectious matter introduced into the body with the object of increasing 
its power to resist or to get rid of a disease" (Black, 1916). 

"The virus of cowpox, or vaccinia, used in vaccination, or in general, any sub- 
stance for preventive inoculation" (Webster, 1923). 

"Any substance containing the virus of cowpox. Any matter for preventive inoc- 
ulation, particularly a preparation or suspension of killed bacteria which, on 
introduction into the body, produces active immunization by the formation of 
antibodies" (Dorland, 1945). 

"Matter used for the purpose of inoculation - Virus of cowpox used in vaccina- 
tion - The characteristic virus of cowpox (obtained directly or from human 
subjects) which is employed in vaccination" (Shorter Oxford English Dictionary, 
1978). 

"A suspension of attenuated or killed micro-organisms (bacteria, viruses or rick- 
ettsiae or of antigenic proteins derived from them, administered for the 
prevention, amelioration, or treatment of infectious diseases" (Dorland, 1994). 

Vaccine matter. 
and Price, 1899). 

"The lymph contained within the vaccine-vesicle" (Hoblyn 

Vaccine virus. "Lymph from a vesicle ofvaccinia, either dried (crust or point) 
or fluid (tube). That derived from vesicles upon human beings is called human- 
ised; that obtained directly from heifers, bovine vaccine" (National Medical 
Dictionary, 1890). 

Vacciniculturist. "One who keeps a farm for heifers to be used in the produc- 
tion of vaccine" (Gould, 1941). 

Vaccinifer. "The individual from whom a vaccine is taken" (Dorland, 1945). 

Vaccinist or vaccinator. 
1854). 

"One who inoculates with the cowpox" (Webster, 

Vaccinostyle. "A small metallic lance for use in vaccinating" (Gould, 1941). 

Varicella. "A disease characterized by vesicles scattered over the body. [ . . . ]  
Three varieties have, sometimes, been designated [ . . . ] .  1. Common chicken 
pox. 2. Swine pox. 3. Varicella globularis or hives [ . . . ]  These divisions are, 
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however, very arbitrary, for they are generally confounded" (Dunglison, 1854). 
"A technical name for chicken pox or glass-pock" (Haydn, 1874). 

"A synonym for chicken-pox" (Quain, 1883). 

"Chickenpox" (Dorland, 1994). 

Variola. "The smallpox" (Dunglison, 1854; Webster, 1883). 

Variolation. "Inoculation (small-pox)" (Dunglison, 1854). 

Varioloid. "This term has been applied to a disease which has the characters 
ofvariola in a mild form, but which is really small-pox modified by previous vac- 
cination or inoculation" (Quain, 1883). 

Variola-vaccine lymph. Vaccine (virus of t he . . .  ) derived from the smallpox 
virus transmitted to a cow, then used to vaccinate humans. 

Virulence. "Condition of being virulent"; virulent. "Pertaining, or due, to a 
virus" (National Medical Dictionary, 1890). 

"The degree of pathogenicity of a microorganism as indicated by the severity of 
disease produced and its ability to invade the tissues of a host" (Dorland, 1994). 

Virus. "The stinking matter from ulcers" (Royal Standard English Dictionary, 
1777). 

"Literally this word signifies a poison, but in medical language it is used to des- 
ignate any kind of contagious material" (Quain, 1883). 

"One of the group of minute infectious agents, with some exceptions not 
resolved in the light microscope and characterised by a lack of independent 
metabolisms and by the ability to replicate only within living host cells" 
(Dorland, 1994). 



References 

The amount of literature on smallpox, variolation and vaccination is enor- 
mous; that about Jenner is considerable; that on the history of smallpox and 
its eradication as a whole is smaller. The information presented in this book 
is supported by abundant documentation, but it does not attempt in any 
way to tell the whole story. It is more a selection of facts or ideas based on 
numerous anecdotes, which, it is hoped, will hold the reader's attention, 
while allowing him or her to form a personal opinion on the subject. 

A historical record of smallpox is given by Hopkins (1983). A number of 
biographies of Edward Jenner have been written, the most famous of which 
is the first by John Baron (1838). Baron was himself a friend of Jenner, and 
on Jenner's death collected his personal papers. Numerous books or leaflets 
have provided a rich source of information: Ashworth-Underwood (1949), 
Baxby (1981), Drewitt (1931, 1933), Gethyn-Jones (1991), Harding-Rains 
(1976), Le Fanu (1951), Lock (1996), Miller (1957, 1983), Moore (1817) 
and Morris (1991). Some works are against vaccination and against Jenner 
in general, such as those by Creighton (1889), Crookshank (1889) and 
Hutton (1895), to quote only a few of the best known. Two bibliographies 
of Jenner have been published in recent years, one by Paul Saunders (1982), 
which relates especially to Jenner's period in Cheltenham, the other by 
Richard B. Fischer (1991), which is the most comprehensive for any reader 
with a passion for the subject. A book which relates to the eradication of 
smallpox is that by Fenner et al. (1988). Unfortunately, all these works are 
now difficult to find. An excellent history of immunisation is provided by 
Parish (1965) or by Silverstein (1989). For information about the vaccines 
currently used in humans, the books by Plotkin and Orenstein (1999) and, 
for veterinary purposes, that by Pastoret et al. (1997) are recommended. 

Quotations given in the text have been transcribed with their original 
spelling in order to preserve their flavour. 
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