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INTRODUCTION was long the subject of myths and supersti- 
tions, and physicians and historians wrote 

Smallpox was a disease with such obvious much about it. This chapter provides a brief 
and characteristic clinical signs and caused historical background, from the  earliest 
such dramatic and disastrous epidemics that it civilizations until the beginning of the 

209 
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20th century, of the occurrence of smallpox 
and its spread around the world. In compiling 
it we have drawn heavily on a recent book by 
Dr D.R. Hopkins: Princes and Peasants. Small- 
POX in History (Hopkins, 1983a), to which we 
refer readers interested in learning more 
about the way in which smallpox has in- 
fluenced history, as well as about the history 
of smallpox and its control. 

smallpox was a specifically human infec- 
tious disease. One attack conferred lifelong 
immunity on survivors and neither chronic 
nor recurrent infectivity occurred among 
those who recovered from the acute illness. 
The persistence of such a disease in an 
endemic state within a human community 
was possible only if the population admitted a 
large regular accession of susceptible persons, 
either by birth or by immigration. Where 
appropriate and possible, estimates have been 
provided of the populations of some countries 
and continents at various times in the past, 
using the Atlas of World Poptrlation History 
(McEvedy & Jones, 1978) as a source-book. It  
must be emphasized that most of these 
population estimates are informed guesses 
rather than estimates based on reliable demo- 
graphic data. 

In order to provide an overview of the 
historv of the world-wide s ~ r e a d  and the 
subsequent control of smallpox, a list of 
important historical events that relate to 

One of the earliest concentrations of civil- 
ized man was in the valley of the Nile and in 
the Fertile Crescent, which stretched from 
Palestine to the flood plains of the Tigris and 
the Euphrates. Trade and conquest made this 
region a single ecological unit, as far as the 
transmission of many human diseases was 
concerned. However, apart from reference to 
a "plague" that the Hittites were said to 
have caught from the Egyptians in the 14th 
century BC, which could conceivably have 
been smallpox, the written records of these 
civilizations, which include the Talmud and 
the Bible, do not refer to any disease that can 
be interpreted as being smallpox. 

The largest and densest population in the 
region was in the valley of the Nile, where 
there may have been 1 million persons in the 
3rd millennium BC and perhaps 3 million by 
the 1st millennium BC. AS biblical and other 
written sources attest, Egypt was periodically 
visited by devastating epidemics, but none has 
been described which was suggestive of small- 
pox. However, the ~ ~ y ~ t ' ; a n  practice of 
mummification preserved the skin, muscula- 
ture and bones of a large number of royal 
personages, and diagnoses of the causes of 
death of several mummified persons have 
been made by palaeopathologists (Ruffer, 
1921). The scientific literature mentions 3 

this chapter and to Chapter 6 is provided in mummies whose skin was covered with le- 
Table 5.1. sions that looked like those of a smallpox rash. 

Ruffer & Ferguson (1911) described a 
smallpox-like e r u ~ t i o n  on the mummv of a 

SMALLPOX BEFORE AD 1000 

Most of the early civilizations left written 
records, some of which describe diseases of the 
time. Medical historians have been able tenta- 
tively to identify some of these diseases, but 
the older the records the less reliable are the 
diagnoses. Unmistakable descriptions of 
smallpox did not appear until the 4th centu- 
ry AD in China, the 7th century in India and 
the Mediterranean, and the 10th century in 
south-western Asia. Each of these descr i~-  

middie-aged manL who had died duriig the 
Twentieth Dynasty (1200-1 100 BC). Section 
of a portion-of skin showed dome-shaped 
vesicles in the epidermis, similar to those 
found in smallpox. Considering how resistant 
poxvirions are and how well preserved mate- 
rial from Egyptian mummies can sometimes 
be (Lewin, 1967), it is unfortunate that 
electron microscopy was not available at the 
time of this discovery, and that tissue from 
"smallpox" mummies has not thenceforth 
been at the disposal of investigators for 
electron microsco~ic examination. Ruffer 

tions refers to what was at the time a well- (1921) mentioned that there was a similar 
known disease. Mummified human remains eruption on a mummy of the Eighteenth 
provide another kind of evidence of disease, Dynasty (1580-1350 BC) and on the mummy 
which is potentially more reliable than the of Ramses V, who died as a young man in 
interpretation of ancient writings, but suit- 1157 BC (Plate 5.1). Hopkins (1 983a) describes 
able material is verv scarce. It is therefore some features of the burial of Ramses V that 
necessary to use epidemiological intuition to are consistent with a diagnosis of smallpox, 
make guesses about the earliest occurrence of and in 1979 he was able to examine the 
smallpox as a human disease. mummy himself: 
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Plate 5.1. The mummified head of Ramses V of 
Egypt (died 1157 BC) showing the pustular eruption 
that may have been due to smallpox. (From Smith, 
1912.) 

"It is one of the best preserved royal mummies in 
the [Cairo] museum. Inspection of the mummy 
revealed a rash of elevated 'pustules', each about 
two to four millimeters in diameter, that was most 
distinct on the lower face, neck, and shoulders, but 
was also visible on the arms. Over the shoulders 
especially, these pustules were pale yellow against a 
dark brown-reddish background, the latter partly 
due to cosmetic compounds used in royal mumrni- 
fications during that period. On his upper face, 
only smaller raised pimples (one to two milli- 
meters) could be seen, which might have been 
shrunken more by tighter wrappings over the 
forehead. It was not possible to examine the palms 
or soles where the presence of pustules would be 
highly characteristic of smallpox, because his arms 
were folded across his chest with the palms down, 
and the shroud was stuck to his soles. No such rash 
could be seen on the chest or upper abdomen. 
Earlier photographs of this mummy, published by 
G. Elliot Smith (1912) show that the rash is also 
prominent on the lower abdomen and scrotum 
. . . Three folds in the skin over the left cheek sug- 
gest that his face may have been swollen when he 
died. The appearance of the larger pustules and the 
apparentdistributionoftherasharesimilartosmall- 
pox rashes I have seen in more recent victims." 

One might have expected that an epidemic 
disease as distinctive as smallpox, which killed 

pharaohs and nobles as well as the common 
people, would have been described in the 
extensive writings on medical subjects left by 
the Egyptians, or by their northern neigh- 
bours in Asia Minor. However, no such 
description exists, although in the Ebers 
Papyrus there is a passing reference to an 
illness affecting the skin which Regoly-Mkrei 
(1966) suggests may have been smallpox. 

There remains the tantalizing speculation, 
based on these 3 mummies, that smallpox 
may have occurred among the inhabitants of 
Egypt more than 3000 years ago, which is 
well over a thousand years earlier than any 
reliable references to the disease elsewhere in 
the ancient world. From here it could well 
have been carried to India during the 1st 
millennium BC, either overland by caravan or, 
more likely, by sea. 

India 

Although there may have been a popula- 
tion of some 5 million in the Indus valley 
during the 2nd millennium BC, this civiliza- 
tion collapsed and disappeared about 1600 BC. 

A thousand years later another civilization, 
based on rice-growing, developed further 
east, and by 500 BC the Indian subcontinent 
had a population of about 25 million, of 
whom some 15 million lived in the Ganges 
basin, which has remained the demographic 
centre of the subcontinent ever since. 

Holwell (1767), a physician of the British 
East India Company who survived imprison- 
ment in the Black Hole of Calcutta, suggested 
that smallpox had existed in India from "time 
immemorial", and stated that it was men- 
tioned in the most ancient Sanskrit writings, 
the Atharva Veda. Holwell's suggestions have 
been quoted by Hirsch (1883) and Hopkins 
(1983a), among others, as evidence of the 
occurrence of smallpox in India from very 
early times. Nicholas (1981), a scholar of 
Indian history and anthropology, contests 
this view. 

He noted that masiirika, the word used 
for smallpox, is found in many medical 
compilations produced in India since the 
beginning of the Christian era, but not in the 
more ancient Atharva Veda. It  first appears in 
the compilations of Caraka and Suiruta, 
which were begun before the Christian era 
and put into their final forms in the 4th 
century AD. But according to Nicholas these 
texts say very little about mastrrzkii and refer 
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Table 5.1. Important events in the history o f  smallpox, from ancient times t o  1900 

Period Afrlca Americas 

2nd millennium BC 

I st millennium BC 

1st century AD 

2nd century 

4th century 

5th century 

6th century 

7th century 

8th century 

loth century 

13th century 

14th century 

15th century 

16th century 

17th century 

18th century 

19th century 

! smallpox in 3 Egyptian mummies. 

Ahrun of Alexandria describes smallpox 
(622). 

Smallpox probably spread to  western Africa 
by Arabs. 

Variolatlon by cutaneous route lntroduced 
lnto Egypt by Mamelukes. 

Smallpox epidemlc In eastern Africa ( 1589). Smallpox introduced into Carlbbean (Hls- 
Smallpox lntroduced lnto coastal ports o f  panlola) (1507). 

western Afrlca. Smallpox spreads from Hispaniola t o  
Mexico ( 1520). 

Smallpox spreads t o  Peru ( 1524). 
Smallpox In Brazil ( 1555). 

Severe smallpox outbreak In Massachusetts, 
USA (1617). 

Severe outbreak in Brazil (1 665- 1666). 

Smallpox lntroduced into Cape Town and Varlolatlon lntroduced into North America 
destroys Hottentots (l713 and 1755). (1721). 

Smallpox spreads In central Afrlca wlth slave Smallpox disrupts Colonial army at 
traders. Quebec (1 776). 

Washington orders variolation o f  Con- 
tinental army ( l  777). 

Further spread o f  smallpox In eastern and Pandemics among North American lndlans 
central Afrlca wlth caravans (1840s). ( 180 1 - 1802 and 1836- 1840). 

Varlola mlnor ("amaas") described In South President Jefferson lnitlates vaccination o f  
Africa ( l  890s; 1904). American Indians ( 180 1). 

President Lincoln has smallpox (1863). 
Variola minor occurs in Florlda and spreads 

throughout USA ( 1896- 1900s). 
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Table 5.1. (continued) 

Asla and Oceania Europe 

Epidemlc spreads from Egypt t o  Hlttltes (-- 1350 BC) ?? smallpox. 

Compilation of Suiruta Samhita In India (- 100 BC). Mentions Plague o f  Athens, from Egypt and Llbya, spreads t o  Persla (430 BC). 
mastiriki, whlch may be smallpox. Epldemlc in Sicily, from Libya (395 BC) ?? smallpox. 

Smallpox introduced lnto Chlna from south-west (48-49). 

Antonlne Plague spread t o  Rome from Mesopotamia (165) ?? 
smallpox. 

KO Hung in Chlna differentiates smallpox from measles (340). 

Blshop Nicalse o f  Rheims recovers from smallpox (450); becomes 
patron saint o f  smallpox. 

"Elephant War" In Mecca (568) ? smallpox decimates Ethlopian Gregory o f  Tours describes ? smallpox in France and Italy (580). 
soldiers. Blshop Marlus uses term "varlola". 

Smallpox spreads from Chlna t o  Korea (583) and from Korea t o  
Japan (585). 

Arabs carry smallpox wlth invading armles t o  North Africa and Spaln. 

AI-Razi publishes descrlptlons of smallpox and measles (910). Daughter o f  King Alfred o f  England has ? smallpox. 
Flrst use o f  modern Chlnese character for smallpox. 
First use o f  varlolatlon by lntranasal route In Chlna as secret rlte. 
lshinho publlshed In Japan (982); dercrlbes "red treatment" and 

isolation hospitals. 

Gilbertus Angllcus describes clinical types o f  smallpox In England 
( 1240); recommends "red treatment". 

Flrst Introduction o f  smallpox t o  Iceland from Denmark (1241). 

Klng o f  Burma dles o f  smallpox. Epldemlc of smallpox in Siam. 

King of Siam dies of smallpox (1 534). 

Severe epldemics In Slberla (1 630). 
Varlolation by nasal route popularized in Chlna. 

Severe smallpox epldemlc In Paris (1438). 

Records of deaths from smallpox maintained In Geneva (1580). 

Severe smallpox in most o f  Europe. 
London Bllls o f  Mortality record 10% o f  deaths due to  smallpox 

( 1629). 
First account o f  smallpox In Russla (1 623). 
Sydenham describes clinical types o f  smallpox, and distinguishes 

measles from smallpox. 

Chinese emperor sends varlolatlon teams to  control smallpox In Variolatlon introduced into Great Britain and Bohemia (1721). 
Tartary (Siberia) ( 1724). London Small-Pox and Inoculation Hospltal founded (1746). 

Variolatlon introduced Into Japan ( 1744). Heberden distinguishes smallpox from chickenpox (1768). 
Smallpox epldernics among aborlgines In Australia (1789 and 1829). Dlmsdale varlolates Catherine the Great o f  Russia (1768). 

Smallpox crlpples Spanlsh-French fleet attacking England (1779). 
Jenner descrlbes vacclnatlon (1798). 

Vacclnation lntroduced lnto lndla ( 1802), Philipplnes (1803), Java Vacclnation spreads throughout Europe (1 800- 180 1). 
( l805), China ( 1805). Compulsory vacclnation in Bavaria (1807). 

Vaccination Introduced Into Siam (1840). Revacclnatlon proposed In Wurttemberg (1829). 
Vaccination Introduced into Japan (1849). National Vaccine Establishment founded In England (1808). 

Negrl in Naples begins systematic production o f  vaccine in cow 
( 1845). 

Production In cows introduced In France (1 864). 
Last great epldemlc in Europe, after Franco-Prusslan War (1870- 

1871). 
Copeman demonstrates bacterlcldal effect o f  glycerol (1892). 
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to it as a trivial skin disease. The first extant 
description of mastrrikii as a severe and 
sometimes fatal disease appears in the works 
of Vagbhata, a physician writing early in the 
7th century AD. A century later the Nzdana of 
Madhava-kara included an extensive and 
knowledgeable chapter on mastrrikii, 
treating smallpox, chickenpox and measles 
together. Wise (1867) suggested that the 
failure of earlier Indian writings to identify 
mastrrikii as a severe disease indicates that 
smallpox may have changed its characteristics 
not long before al-Razi, towards the end of 
the 1st millennium AD, in Baghdad, described 
the disease as we now know it'(see below). 
However, Chinese descriptions identify 
smallpox as a serious disease that was import- 
ed from the west, apparently as early as the 1st 
centurv AD. 

The only suggestion of the possibly earlier 
existence of smallpox in the Indian subconti- 
nent was the e~ idemic  that attacked Alexan- 
der's army in 327 BC, when it was camped on 
the lower Indus, but although "scabs" are 
mentioned the description is so incomplete 
that it is difficult to be at all certain of the 
diagnosis. 

We can speculate that smallpox was 
brought to India by Egyptian traders during 
the 1st millennium BC, to become endemic in 
the large population of the Ganges valley. 
However, there is no reliable evidence of its 
existence there before the description in the 
S~lirtlta Samhita, which appears to relate to a 
rather trivial skin disease rather than a 
generalized infection with a high mortality. 

However, for the last 1500 years smallpox 
has been known to be endemic in India, 
especially in the densely populated agricul- 
tural settlements of the Ganges plain. Period- 
ic epidemic episodes occurred then, as they 
continued to do until the disease was eradicat- 
ed in the latter part of the 20th century. 

South-western Asia 

Apart from the problematic epidemic 
among the Hittites, already referred to, the 
earliest reference to an epidemic disease that 
may have been smallpox is the description of a 
plague that afflicted the Ethiopian-invaders 
of Mecca in Arabia in AD 568, in what was 
called the "Elephant War" (Moore, 1815). 
The Eth io~ian  soldiers were afflicted bv a 
severe illness characterized bv a rash. which 
almost totally destroyed the invading army 
and ended Ethiopian rule in Arabia. 

Scholars in south-western Asia and in 
Alexandria, on the Egyptian Mediterranean 
coast, produced notable works on smallpox 
long before European physicians did. Ahrun, 
a Christian priest who lived in Alexandria 30 
years before the Arab conquest of Egypt, 
wrote clear descriptions of smallpox and 
measles in AD 622 (Moore, 181 5) : 

"When the smallpox pustules are white and red, 
they are healthy; when green and black, malig- 
nant; and if, after a time, the eruption of smallpox 
and measles changes to a saffron colour, and the 
fever moderates, good hopes may be entertained; 
but if these eruptions appear during a frenzy fever, 
they are fatal." 

The most notable of these writings, how- 
ever, is that of al-Razi (Abu-Bakr Muhammad 
Ibn Zakariya, al-Razi (Rhazes)), the great 
Persian-born physician who was in charge of 
the hospital at Baghdad. Al-Razi's treatise on 
smallpox and measles was translated into 
Latin and Greek and influenced European 
physicians until the 17th century and even 
later (al-Razi, 91 0). 

Besides clearly distinguishing between 
smallpox and measles, as KO Hung in China 
had done 6 centuries earlier (see below), al- 
Razi made some astute epidemiological obser- 
vations on smallpox, describing its seasonal 
incidence (most common in spring) and the 
fact that it was primarily a disease of children. 

Another great Persian scholar, Avicenna 
(980-1 037), also wrote on smallpox; transla- 
tions of his works into Latin influenced 
medical practice in Europe in Renaissance 
times. 

Europe 

During the classical era Greece was the 
only densely populated part of Europe, with a 
population of about 3 million in 400 BC. By 
the beginning of the Christian era emigration 
had reduced the population to about 2 million 
and the centre of gravity of the population of 
Europe had shifted to Rome. 

There are no unequivocal records of small- 
pox in Europe before the 6th century AD, but 
it has been suggested that it was a major 
component of the "Plague of Athens" that 
occurred in 430 BC, during the Peloponnesian 
Wars, and was described by Thucydides. This 
affliction was said to have originated in 
"Ethiopia" and spread to Egypt and Libya 
before crossing the Mediterranean to the port 
of Piraeus and thence reaching Athens. 
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From Epidemics to Endemicity 

The earliest writers on smallpox whose descriptions are now universally accepted-KO 
Hung in China, Vagbhata in India and al-Razi in Asia Minor-describe smallpox as 
primarily a disease of children. This is a mark of well-established endemicity and was the 
result primarily of demographic factors. Alivizatos (1950) noted that smallpox was 
repeatedly imported into Germany by the Crusaders towards the end of the 12th century. It  
began to cause extensive epidemics only by the 14th century, eventually becoming a disease 
in which the majority of cases occurred in children (it was given the name Kinderblattern) 
only at the end of the 17th century. The change occurred more rapidly than this in more 
densely populated countries (for example in Mexico, see below), but in most places it 
probably took several human generations. Thus the classical early descriptions of smallpox 
as a disease primarily affecting children argue for the presence of smallpox in the area 
concerned (for example in south-western Asia, following al-Razi's description) some 
centuries earlier. 

Except for the absence of any reference to 
residual pockmarks in those who recovered, 
Thucydides' description has suggested to 
several medical historians (Zinsser, 1935 ; 
Alivizatos, 1950 ; Littman & Littman, 1969) 
that the epidemic may have been due to  
smallpox. It lasted for over 2 years and 
devastated the Athenian army. 

According to some authorities (Alivizatos, 
1950), an epidemic that prevented the Car- 
thaginians from gaining control of Sicily, at 
the siege of Syracuse in 395 BC, may also have 
been smallpox. The next speculative sugges- 
tion of smallpox in Europe was its possible 
role in the Antonine Plague, which appeared 
to start in a Roman army fighting in Mesopo- 
tamia in AD 164. Returning soldiers brought 
an infectious disease to Syria and Italy, where 
it raged for 15 years and greatly weakened the 
Roman empire. The clinical features were 
described, rather inadequately, by Galen, and, 
more recently, in a critical analysis of the 
evidence Littman & Littman (1973) argue 
convincingly that the principal disease that 
occurred in the Antonine Plague was prob- 
ably smallpox. 

Apart from Rome, there were few centres 
of population in Europe large enough at that 
time to have supported endemic smallpox, but 
various epidemics from the 5th century 
onwards have been ascribed to the disease. St 
Nicaise, the Bishop of Rheims, who is said to 
have suffered from smallpox, was beheaded by 
the Huns in AD 452 and was later accepted as 
the patron saint of European victims of 
smallpox. During the 6th century smallpox 
may have occurred as an endemic disease with 

epidemic episodes, one of which was de- 
scribed by Bishop Gregory of Tours, but 
Moore (1815) considers that this outbreak 
was dueio bubonic plague. At about this time 
Bishop Marius of Avenches (near present-day 
Lausanne, in Switzerland) used the Latin 
word "variola" for the first time (from varius 
= mottled, or varus = a pimple) to describe 
the epidemic illness then present in Italy and 
France. It  was not until 5 centuries later that 
Constantinus Africanus first explicitly limit- 
ed the use of the word "variola" to the disease 
we call smallpox. 

There is a dearth of information on small- 
pox, as on most subjects, for the remainder of 
the Middle Ages. However, it undoubtedly 
accompanied the armies of Islam across North 
Africa in the 7th century and spread into 
Spain and Portugal with their conquest in 
710. The Germanic warriors crushed the 
Moors when invasion of France was attempt- 
ed in 731, but smallpox and measles remained 
in France as legacies of the Moors. Smallpox 
may also have occurred from time to time in 
other parts of Europe following importations 
from endemic areas, and by the latter half of 
the 10th century it was a relatively common 
disease in most of the Arab-controlled areas of 
North Africa and Europe. 

China and Japan 

The earliest agricultural society of China 
comprised about 1 million peasants depen- 
dent on wheat-growing, in the valley of the 
Huang Ho river in 3000 BC. The population 
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grew steadily, until by 400 BC there were some 
25 million people living in the northern half 
of China proper, mostly in the valleys of the 
Huang Ho and Yangtse rivers. After the 
political unification of China in 221 BC the 
population grew to about 50 million and 
fluctuated around that number until AD 1000, 
when there was a demographic explosion 
fostered in part by fuller exploitation of the 
rice-growing potential of the Yangtse valley. 

In contrast to the speculations on the 
existence of smallpox from very early times in 
Egypt and India, there is general agreement 
that smallpox was introduced into China 
from outside the country. According to Need- 
ham & Lu (in press), the earliest description of 
smallpox and its origins in China occurs in the 
Handbook of Medicines for Emergencies, which 
was completed by the great physician KO 
Hung in AD 340: 

"Recently some people have suffered from 
seasonal epidemic sores which attack the head, face 
and trunk. In a short time they spread all over the 
body. They look like red boils, all containing some 
white matter. The pustules arise all together, and 
later dry up about the same time. If the severe cases 
are not treated immediately many will die. Patients 
who recover are left with dark purplish scars the 
colour of which takes more than a year to fade.. . 
People say that it first appeared from the West in 
the fourth year of the Yung-Hui reign-period, and 
passed eastwards, then spreading all over the 
country.. . Another saying is that in the Chien- 
Wu reign-period prisoners of war brought it back 
from Nan-yang, and for this reason one of its 
names is still 'prisoners' pox'." 

Needham & Lu (in press) point out that 
there are difficulties in giving accurate dates 
for the periods mentioned in this text, but 
they conclude that the likely date for the 
introduction of smallpox was in the years 
between AD 25 and AD 49. when Ma Yuan was 
subduing the aboriginal tribal people of 
Hunan province. Following Hirsch (1 883) 
and Macgowan (1 884), Hopkins (1 983a) sug- 
gests that there may have been an earlier 
introduction than this, from "Huns" in the 
north in about 250 BC. If so, as Macgowan 
suggests, it died out and had been forgotten. 
From about the 2nd century AD smallpox was 
established as an endemic disease in the 
densely populated river valleys; there are 
references from the latter part of the 6th 
century onwards to pockmarked persons and 
to various treatments for smallpox. 

Japan consisted of a group of sparsely 
inhabited islands with a total population of 

less than 5 million in AD 1000; most of the 
islands were too small and too thinly populat- 
ed to support endemic smallpox. There were 
nevertheless re~ea ted  introductions from 
China and ~ o r 4 .  As early as the 6th century 
cultural and trading contacts were increasing 
between China and Japan, both directly and 
via Korea. Buddhism was first introduced 
into Japan from Korea in AD 552, and further 
contacts were made later that centurv. Small- 
pox was introduced at about the same time, 
and the Japanese were perplexed to know 
whether to ascribe the pestilence to their 
indigenous Shinto gods or-to the new Buddha. 
There were repeated reintroductions during 
the 7th and 8th centuries. Nara, the first real 
city in Japan, was established in 710; in 735 
smallpox, introduced by a shipwrecked sailor, 
devastated the city of half a million inhabi- 
tants and killed manv of the nobles. Small~ox 
continued to be the focus of religious argu- 
ment between the Shinto priests and the 
adherents of Buddhism, and in 748 the great 
bronze statue of Buddha, the Nara Daibutsu, 
was completed, having been commissioned by 
the Emperor to put an end to his troubles 
with smallpox. Endemic smallpox was estab- 
lished in Japan during the 10th century, but 
there were still recurrent severe epidemics 
that affected villages and towns in which the 
endemic disease did not occur. 

Summary: the Spread of Smallpox from 
Antiquity until AD 1000 

It  is impossible to do more than guess about 
the original home of smallpox, which may 
have developed as a specifically human disease 
at any time after irrigated agriculture had 
allowed human populations to grow suffi- 
ciently large, perhaps some 6000 years ago. 
The major contenders for the doubtful hon- 
our are Egypt and India. I t  is reasonable to 
argue that smallpox was endemic in the 
densely populated Nile and Ganges river 
valleys at the beginning of the Christian era. 
From there it spread west to south-western 
Asia and made periodic incursions into 
Europe, but was not properly established 
around the Mediterranean littoral until the 
armies of Islam drove through North Africa 
into the Iberian Peninsula in the 8th century. 
As population size increased in various parts 
of Europe, endemic smallpox extended, so 
that it was probably known throughout 
south-western Asia and the Mediterranean 



5. HISTORY OF SMALLPOX AND ITS SPREAD AROUND THE WORLD 217 

littoral of Africa and Europe by the end of the SMALLPOX IN SOUTHERN ASIA 
10th century. AI-Razi published his detailed BETWEEN 1000 AND 1900 
and percipient account of smallpox and 
measles about AD 910. 

Early in the Christian era smallpox was 
carried to the east, first with warring armies 
and later with traders who moved along the 
Burma Road in the south and the Silk Road in 
the north. Smallpox was probably already 
established as an endemic disease in China by 
the 4th century, when KO Hung differen- 
tiated between smallpox and measles, some 
600 years before al-Razi. Subsequently, as 
contacts were developed between China and 
Korea and Japan, smallpox was repeatedly 
im~or ted  into the two latter countries, to 
bec'ome endemic there during about the lo th  
century. 

By the end of the 10th century, therefore, 
smallpox was probably endemic in the more 
densely populated parts of the Eurasian land 
mass and alone the Mediterranean littoral of " 
Africa. There were still many uninfected 
localities, but the stage was set for endemicity 
with periodic explosive epidemics, a situation 
that characterized the 16th and 17th centuries 
in Europe, when this disease then spread to 
most of the inhabited world. Fig. 5.1 presents 
a possible scenario of the spread of smallpox 
throughout the Eurasian land mass and to 
adjacent countries up to the end of the 1st 
millennium AD. 

The Indian Subcontinent 

With a population of 25 million by 500 BC, 

already dense enough in the valley of the 
Ganges to support endemic smallpox, the 
population of the Indian subcontinent rose 
steadily over succeeding centuries to reach 
about 80 million by AD l000 and l00  million 
by 1500. Thereafter it rose somewhat more 
rapidly, to 185 million by 1800, and then 
exploded, exceeding 280 million in 1900. 

Smallpox was probably present in India for 
over 2000 vears and remained endemic there 
until its final eradication from the subcon- 
tinent in 1975. Apart from the writings of 
Vagbhata and allusions to the Hindu goddess 
of smallpox, sitala (see Plate 5.2), there is 
little historical evidence of smallpox in India 
until after 1500, when European commenta- 
tors began to report on various aspects of 
Indian life. The ecological and demographic 
conditions in India were such that the Dattern 
of endemicity with seasonal (spring) epi- 
demics that was observed after 1500 had 
probably prevailed for a millennium before 
that. 

The earliest European accounts of small- 
pox came from the Portuguese enclave of 
Goa, where 8000 children are said to have 

Inoculation, Variolation and Vaccination 

When the practice of deliberately introducing material from smallpox patients into the 
skin of susceptible subjects was introduced into Great Britain early in the 18th century it 
was called "inoculating the smallpox" or "inoculation". With Jenner's replacement of 
material from smallpox patients with fluid from cowpox lesions in 1798, from cows or 
humans, it became necessary to distinguish inoculating the cowpox from inoculating the 
smallpox. At first the term "vaccine inoculation" was used ; later, Jenner's practice came to 
be called "vaccination" and the inoculation of material from smallpox patients was called 
"variolation". In this book we have used the terms inoculation and variolation as 
synonyms, reserving "vaccination" for procedures involving cowpox or vaccinia virus. 

Variolation was always carried out with material from the pustules or scabs of patients. 
After animal vaccines were introduced during the latter part of the 19th century, 
vaccination was usually carried out with vaccine "lymph" from cows. However, before that 
time the virus was maintained by arm-to-arm vaccination of children, and was sometimes 
shipped over long distances as "vaccine scabs", as well as being dried on threads or ivory 
points (see Chapter 6). 
























































