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INSECT-BORNE DISEASE.

In this chapter | shal be looking at three of the mgor diseases which are passed on by an insect
vectors. Because in each case the disease is dependent on a relation between humans and a certain
vector, these three are very susceptible to changes in living habits which control the rlationship of the
human host and the disease-carrying entity.

Plague

Pague, bubonic and pneumonic, was widdy regarded as the worgt of al epidemics. This was partly
due to its suddenness and high case fatdity. Itsfirst impact often killed up to haf a country's population
and then through the centuries it congtantly recurred, killing millions of humans. There had been serious
outbresks previoudy in higory, for ingance in the sxth and seventh centuries A.D., but it is the
consequences of the affliction that covered much of western Europe from the fourteenth to seventeenth
centuriesthat | shall be concerned with here!

Uncertainty surrounds every aspect of the history of plague. To gart with, it is not certain how it is
spread. We know that it is caused by a bacillus, which was discovered towards the end of the
nineteenth century. 'During the first epidemic a Hong Kong, Kitasata, a Japanese bacteriologist,
discovered the plague bacillus? Almost smultaneoudly it was discovered by Yersin in the West, hence
its name 'Y ergnia pedtis. It can, however, be tranamitted in various ways. Firdly it can undoubtedly be
transmitted by the rat flea. But it appears that it can aso be tranamitted by the human flea, Pulex
irritaris, and hence there is, in principle, no need for rats a dl.® Furthermore it can be passed, in the
pneumonic form, by way of respiratory secretions. Hence, for example, it cannot be classfied as either
vectorborne or non-vectorborne.*

This dvergty of transmisson has led to one of the many great disputes, namely whether the Black
Death was transmitted by the black rat. A recent survey of the evidence has suggested that it was not
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and that the epidemic was mainly pneumonic and perhaps partly spread by human fleas.® A recent study
of plague in early modern England, however, supports the rat hypothesis.®

Having decimated populations in Europe from the time of the Black Desth in 1348, plague
mysterioudy and amost completely disgppeared from throughout western Europe with very smal
exceptions, within two or three years after 1665.” "After 1657, the plague ceased to visit Itay”.8 In
England, after a high mortdity in 1665 in London, it vanished without trace &fter three hundred years of
depredations. In 1707-14 it spread from Russia and Hungary as far as Sweden, Denmark, Prussiaand
Bavaria, but no further west.® In France, the last importance epidemic was in Provence in 1720-1.%°
That it disgppeared in western Europe, while remaining endemic in its centrd loci in Ada, isnot in
doubt. Nor can there be little doubt that its sudden disappearance in western Europe was of immense
importance, both in itself and because of its side effectsin raisng confidence.

Yet we gill have very little idea what lay behind this most dramatic and fortuitous devel opment. Some
years ago Zinsser concluded that "When al is said and done, we have no satisfactory explandtion for the
disappearance of plague epidemics from the Western countries..."** Forty years later after much more
research we are in the same position; we do not know why the change took place. Livi-Bacci concludes
that "Neither the specific explanations discussed above (socid adjustment, immunity, sdlection) nor Hill
others (other socia or ecologca tranformations) are sufficient to explain this phenomenon.” All we
know is that "For reasons not entirely clear..." it happened.’? The same is true of its disgppearance
elsawhere. For ingtance, plague became a very serious epidemic diseese in late nineteenth century India.
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From 1896 to 1914 it is estimated that over eight million people died of the disease.’® Then after 1921 it
suddenly disappeared - for reasons as yet unknown.*

(APPENDIX - theoriesfor decline of plague: a-plague)

Turning to East Asa, plague was widespread in China in the eighth and ninth centuries, when there
were close trading relations with Jgpan. 1t was atime of many 'plagues in Japan; 'the period from about
700 to about 1050 stands out as Japan's age of plagues™ For this and other reasons McNéill
suggested that plague might have reached Japan in 808.1° Yet there is no description in the very full
sources of a disease with plague symptoms and consequently ‘the existence of plague in Japan during
this period remains in doubt.”” The word for plague pesuto is of European derivation, not native

Japanese.

Nor does the fourteenth century world pandemic seem to have reached Japan. We are told that 'If the
Mongols had succeeded in ther invason of the idands, then Japan, too, undoubtedly would have
auffered from the plague. But Japan remained plague-free, population continued to grow, and the
condition of western Europe avoided in the plague pandemic of 1350-1450."8 Nor is there any
evidence of plague in the early modern period. Bubonic plague seems 'not to have affected early
modern Japan.’® As Jannetta concludes in her recent survey, "my search for epidemics of bubonic
plague in pre-modern Japan went unrewarded...the Japanese sources reviewed here reveal no evidence
of plague in Japan before the late nineteenth century."® This cannot be explained away by the absence
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of records, for, as Jannetta shows, the records for the history of disease in Japan are superb. Plague
redly does seem to have been absent. Jgpan is the one mgor country in the world with a dense
population which does not seem to have suffered from plague until the very end of the nineteenth
century.

The absence of plague in Jgpan can largdy be explained by the fact that the hundred miles of sea
between Japan and the mainland created a cor don sanitaire. Since Japan was salf-sufficient in cereds,
ships did not carry grain from China or Korea hence infected black rats were less likely to enter the
country. This natura karrier was made stronger by the Japanese redlization of the connection between
plague and rats. Griffis in the 1870's noted that the Japanese "have guarded their coasts againg the
advent of diseases from abroad. Especially feared is the pest in the form of the bubonic plague. It was
discovered thet rats were the carriers of contagion, and that the rodents were in many lines of analogy
as susceptible to disease as man is, the bacillus being common to both.” The result was a daughter of
rats. "A generd daughter was ordered. The number of rats - numerous in most old Japanese houses -
killed in the large cities reached to many hundreds of thousands."*

It would be extremdly interesting to know when the connection was made and when the daughter
was undertaken. Griffisimplies that the connection was made very early, by "ancient wisdom". "Thus the
latest conclusion of modern science talies with the observations of ancient wisdom.'®? If heistaking
about the ancient wisdom of medieva or earlier Japan, this known connection may be a crucid factor in
explaining the absence of bubonic plague. Such knowledge, however, is not enough. We are told that
"Sticker has collected a grest many references to this subject from ancient and medievd literature, and
has found much evidence in the folklore of medieva Europe which points to the vague recognition of
some connection between plague and rats'. % As late as 1894, the greatest world authority on the
history of bubonic plague, Creighton, frequently noted the association between the death of rats and
bubonic plague - yet he thought the dead rats were merely a sde effect of deadly miasmaarisng from
ocorpses, which was the red cause of plague* The difficulty was proving the link, and doing anything
about the rats.

What is clear is that there were rats in Japan. At the end of the seventeenth century Kaempfer noted
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that "The whole Country swarms with rats and mice. The rats are tam'd by the Natives and taught to
perform severa tricks. Rats thus taught are the common diversion of some poor people.?® In the later
nineteenth century, Isabella Bird noted that 'my wretched room was dirty and sifling, and rats gnawed
my books and ran away with my cucumbers'® There was a 'rat snake which lived in the rafters and
who ‘when he is much gorged, occasiondly falls down upon a mosguito net.”” Hearn described how ‘it
is great fun to feed these birds with dead rats or mice which have been caught in trgps over night and
subsequently drowned. The instant a dead rat is exposed to view a kite pounces from the sky to bear it
away.” 1t would appear that the black rat, rattus rattus is native to Japan.®

Thusit was not the absence of rats that seems to have been important. This lends force to the
arguments from the European case concerning the importance of quarantining. It took western Europe
over three hundred years to erect a firm defence againgt imported plague. With itswide seaand care to
screen ships, Japan seems to have kept plague a bay. The economic, socia and psychologica effects
of avaiding this most mysterious, painful and sudden of dl epidemics are obvioudy of great importance
in understanding Japanese devel opment.

Typhus.

y'Ilqyphus isusudly divided into two mgor branches, epidemic typhus, which is carried by infected lice,
and 'scrub typhus which is carried from its reservoir of rodents through mites into the human blood.
Here | will ded only with epidemic typhus. It is often a mgor killer dongside bubonic plague and the
two are often difficult to differentiate.

The disease is caused by one of the groups of micro-organisms cdled rickettsa, which are "smadl
cocci or coccobacilli which occupy a position between the viruses and the bacteria. Rickettsias differ
from bacteria in that they reguire the presence of living cdlls for growth."*® We are told that 'The body
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louse is the vector from patient to patient. It takes up rickettsae from the blood and is itsdf fataly
infected in the process. However, it has about a week in which to transfer the infection to another
ubject before it dies. In view of this method of transmisson, typhus can flourish only in circumstances
of poverty, overcrowding and filth,%

It is not certain where and how typhus originated. We are told that 'In dl probability typhus is an
ancient disease of rats and mice, perhaps an even more ancient disease of the fleas that live on the
rodents.®? But the ‘typica louse-spread typhus is a modern development.™? Zinsser satesthat "...there
are no records of typhus fever in recognizable form in the ancient Oriental, Chinese, and classicd
literatures, and none in the chronicles and histories of the early Middle Ages'.3* "We can thus conclude
with some confidence that, as an epidemic disease, typhus did not exist in Europe until the fifteenth
century”.® It was "well launched in an epidemic form in Europe during the last decade of the fifteenth
century and throughout the sixteenth..."® It is possible that it originated in America. "Thereismuch in the
historica evidence which suggedts the existence of typhus fever among the South American nations in
pre-Columbian days'.3" "In rats, the disease can be kept going indefinitely, and may easily have survived
voyages even longer than those of the Spaniards'.*® It gppears that it can be transmitted directly from rat
fleas™
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Whatever its origins, it began to spread rapidly through Europe. The ided conditions were those of
"famine, abject poverty, homeless wandering and constant warfare'’;*° "'no encampment, no campaigning
amy, and no besieged city escaped it".* The wars of the seventeenth and eighteenth centuries
encouraged its spread in Europe. For instance, we are told that "The wars of the Spanish, Polish, and
Austrian Successons' in the eighteenth century led to an "amost uninterrupted successon of typhus
epidemics which spared no byway and corner of Europe throughout the eighteenth and a large part of
the nineteenth century.™? Hence epidemic typhus "had an enormous impact on mortality in early modern
Europe".® It is another disease which grows directly proportionate to the degree of crowding. It is well
known to be particularly virulent in crowded and insanitary conditions, in geols, amies, dormitories,
towns. It may aso have been encouraged by changesin clothing.

The louse which causes typhus does not actudly live on the human skin, it clings to the dothes the
human iswearing. Wooal is a particularly gppeding medium for this louse. Thus Nikiforuk suggests that
"As the continent's supply of sheep grew, plague survivors wore more wool, supported greeter lice
colonies and became more lousy. Typhus took advantage of the wool craze and spread across Europe
in the fifteenth century" ** This, if true, is an important point to remember in relation to its demise,

Nor isit, unlike other vector-born diseases, the bite of the animd that causes the disease but rather,
"the dgjecta of arthropods’, in other words it is parts of the body and faeces of the louse that become
absorbed by the human. This can be done through food or "In rare instances, infection may be sustained
by pulmonary inhdation or conjunctival aosorption of air-borne suspensions of the organisms.® This
latter processis well described by Pogt. "Faeces dust remains infectious for years, and it is ether inhded
or enters through the eydids. Desiccated infected louse faeces shaken out as dust from winter or

cold-westher dothing may explain the seasond incidence of typhus. The inability to kegp warm and
clean increases the number of lice, and then families huddling together under heavier textiles, possibly
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infected with louse faeces, or wandering in crowds, facilitates the spread of the contagion”.*®

The pattern of epidemic typhus in England can be seen through the overview given by Clarkson. "By
about the middle of the seventeenth century fevers of the typhus type...nad become well established as
more or less regular vidtors in England causing more degths, year in and year out, than plague. The
increasingly endemic nature of typhus is perhgps one explanation of the greater unhed thiness of England
in the later seventeenth and early eighteenth centuries™*” Hence "In post- Restoration England typhus
fever was practicaly a part of everyday life"*® A number of typhus epidemics affected England in the
sxteenth to eighteenth centuries. There is very little doubt that “the disease which decimated both the
parliamentary and the Royad armies at the siege of Reading in 1643 was typhus'.*® Chambers draws
attention to typhus outbresks in 1679-80 and again in 1741-2.%°

After 1750 typhus remained one of the very few diseases which could reach epidemic proportions. It
grew more serious in eghteenth-century London.>* During the period between 1770 and 1815,
according to Creighton, it was generally absent.>? But then there were particularly severe outbreaksin
1816-8, when more than 100,000 people caught the disease, of whom about 10% probably died.®
The epidemic was even worse in Irdand, a this time, when some 700,000 of the six million or 0
inhabitants were affected.> Typhus findly dedlined rapidly from the 1870s, but this decline "should be
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seen in the context of long-term dedline in the degth rate from fevers from the mid eighteenth century”.®
Creighton bdieved that typhus and relapsing fevers disappeared in England after the 1870s due to an
improved standard of living, in particular as a result of better housing, food and fud.**The last great
epidemic in Eastern Europe after the First World War, is estimated to have affected 30 million people
and killed three million of them.®’

The connection with dothing and washing, which affects the lice which spreeds it, is shown in its
seasond incidence. We are told that "Epidemic outbresks of typhus usualy begin in winter, when the
cold discourages bathing and changing clothes, and disappear with the coming of warm weather."® At
the end of the nineteenth century, it was thought to be a 'disease for the most part of temperate climates.
At the present day Ireland, Russia, Italy, Persia and North China are its chief seats.®® A century later its
location had shifted to less temperate climes. It now seems to have been reduced to three main aress,
‘the Himaayan region of Asa, the Andean regions of South America, and the horn of Africa, especidly
famine-ridden Ethiopia.'®°

Since typhus is associated with crowding, but dso with clothing, bathing and persona hygiene, it is
particularly interesting to turn to Japan. We know that it was an immensdly crowded country. Does the
incidence of typhus reflect this fact, or is there an exceptiona pattern which would fit with the absence
of bubonic plague? In her monograph on epidemics in Jgpan, Jannetta notes that "One of the most
important findings of this study is that two of the most disastrous epidemic diseases of premodern
Europe - bubonic plague and epidemic typhus - do not appear in premodern Japanese accounts."®
There are no descriptions of anything like epidemic typhus before it was brought nto Japan by
westerners in the later nineteenth century. The word for typhus in Japan is chifusu, the Japanese
gpproximation of the word "typhus’, which was written in katakana. This suggests that it was regarded
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as a new disease. It is not one of the diseases treated in Fujikawas History of Disease in Japan.
"What is clear is that Japanese accounts written before the arrivd of Western trade contain no
descriptions of epidemics smilar to typhus™ 1t seems to have been a'"new and imported” disease in the
late nineteenth century.®

Thus we find in relation to epidemic typhus, as with bubonic plague, that a disease s0 intimately
related to crowding and dirt, which we would have expected to expand rapidly in Japan, appears to
have been totdly absent until towards the end of the nineteenth century.

Malaria.

Madaria is probably the most complex and deadly of dl human diseases Nikiforuk estimates that
'Since the beginning of history maaria has killed haf of the men, women and children that have died on
the planet. It has outperformed al wars, al famines and dl other epidemics.®® Burnett gives a brief
sketch of its devastating effects in history. There is good reason to believe that maaria played amajor
part in the decline and fal of the Roman Empire, of Greece, and of the ancient civilization and power of
Ceylon.™ He writes that 'It was the great devitalizer of the tropics - much of the backwardness of the
Indian peasant has been ascribed to malaria - and it was the main agent of infantile mortdlity dl through
history till the end of the Second World War.® Thisis aview supported by the finding that 'Before the
post-war era virtudly everyone in South Asa was suffering in some manner from maaria’® More
precisdly 'In India it was cdculated that in 1930 about a hundred million people were infected with the
parasite, and that about two million deaths per annum were directly due to maaria.®” Burnett concludes
that 'Of dl the infectious diseases there is no doubt that maaria has caused the grestest harm to the
greatest number.'®
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Human mdariais a very ancient and very complex disease. It seems certain thet it is an 'Old world
disease in its origing and it can be traced back to the 'earliest civilizations.®® There are many different
forms of maaria and it has 'shown no signs of evolving towards benigness.” Furthermore, 'Because the
maaria organiams can reproduce sexualy during its transmission cycle, it has a greet potentid for
evolving around barriers that we place in its way. This potentid is well illustrated by its responses to
antimaarid drugs™ In trying to understand its history, we are faced with al the complex interactions
which | sketched in the previous chapter. 'Mdaria transmission in any locale depends upon the complex
interactions of parasites; vector mosquitoes, physica, socioeconomic, and environmenta factors;, and
human biology, demography, and behavior.™

It is because of its immense complexity and continued virulence that malaria poses one of the grestest
threats to world hedlth today. It was believed in the 1960s that it would be conquered, but now it is
regaining ground in many parts of the world. 'Reported cases of maaria are increasing from year to
year, epecidly in areas of Asa and the Americas undergoing agriculturd colonisation with forest
dearing and pionearing of unexploited lands.'” Given the terrible debilitating effects it has, ‘destroying
blood, weakening physical resistance and ruining mental energy and mora determination'”, this makes
an andysis of this disease particularly important. Its virulence in England and Japan in the past will be an
important key to their economic and socid development.

The higory of maaria in Europe and England is only just becoming clear. After the devastations
caused by maariain the early Greek and Roman periods, maaria seems to have receded in importance.
But as population built up again after the Black Deseth, it began to spread from those aress in the
Mediterranean where it had aways been endemic. We are told that 'By the Middle Ages, plasmodia
occupied most of temperate Europe.” But ‘It is not until the seventeenth and eighteenth centuries that
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maaria became resurgent in Europe, not only in the south but, in periodic outbresks, asfar north asthe
Netherlands, Germany, southern Scandinavia, Poland, and Russia (Bruce-Chwatt and Zulueta 1980).™
England fitted into this pattern.

Dobson believed that the introduction of maariainto England may have been related to the drainage of
south-eastern England and the immigration of Dutch sdtlers. The large amount of water in the
Netherlands and Holland had provided a breeding ground for the anopheles mosquito and the maaria
parasite Plasmodium vivax from at least the fifteenth century. Similar conditions began to be crested in
the coadtd regions of south-east England with the drainege of tidd water, thus 'creating an ided
breeding place for the loca mosguito population.’ Dobson suggests that The parasite, itsdf, may have
been introduced from the malarid-infested polderlands of Holland by sixteenth-century Dutch settlers
who came to England to help reclaim the fens and marshes.””

The extent of maarid infection in England was largely hidden from both contemporaries and historians.
The main srain of malaria was one which did not lead directly to a high case fatdity among adults but
rather to perastent dehilitating illness, the famous ‘agues, and to infant and child desths which were
disguised among the numerous other causes of death. 'Case fatdity rates of the most common formin
the temperate zone, Plasmodium vivax, ae low except in infants and children and except among new
migrants to an area of endemic maaria'”® Thus the effects were muddled up with the many other causes
of fevers. The problem was noted by Greenhow in the middle of the nineteenth century. "When deeth
results from maaria in this country it usudly arises from some secondary affection, and is not registered
under the name of ague. For this reason the death-rates shown in the tables must by no means be
recalved as correct indications of the amount of mortality caused by maarious poisoning. The tota
mortality from this cause is probably much larger than is usudly believed...™ Greenhow believed that
even <0 ‘it will in this dimate congtitute but a very smadl proportion of the generd desgth rate.”® Yet this
may well not have been the case in the second hdf of the saventeenth and first haf of the eighteenth
century.
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The detailed work by Dobson has shown the seriousness of the Situation. "Approximate estimates of
crude buria rates for 560 south-east England parishes dso point repeatedly to the high mortdity levels
in the marshland parishes during this period.® This was a period when there was a temporary rise in
mortdity in England and much of it was put down to fevers. They ‘assumed particular prominence in
the epidemiologica sources for this period and, indeed, seem to have contributed to the most extensive
and prolonged regional mortality pesks of the late seventeenth century.®? Many of these fevers may
have been rdated to the soread of mdaria. Nor was the Stuation limited to East Anglia, but extended to
the southern counties of Kent, Surrey, Middlesex and so on.®®

Indeed it seems likely that even northern England was serioudy affected. Chadwick described the
prevalence of maaria round the city of Durhan® and Riley notes that 'recent research establishes
malaria as aleading cause of death in the eighteenth century in northern England and Sweden.®® Mdaria
was found in southern Scotland up to the nineteenth century. As Riley points out, 'European latitudes
and temperatures are not important factors in the existence of this disease, only in its seasondlity, which
is a function of when factors carrying the plasmodium are numerous and active.®” Most of western
Europe was potentidly a malaria area. 'An average isotherm of 60 degrees Fahrenheit, 15.6 degrees
centigrade, is sufficient for the activity of most drains of the maarid mosquito, and some drains,
Anopheles claviger, for example, known to be resistant to cold, tolerate lower temperatures.®
McKeown's view that England was basicdly too cold for the reproduction of anopheles and henceiit is
likely that maaria was uncommon in Britain' is certainly wrong. (refXXX). Burnett was closer to the
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mark when he wrote that "Although mdariais preeminently atropica disease, it was once very prevaent
in England and certain coagtd didricts of the Netherlands.®

Burnett dso puts his finger on the ensuing problem. If maaria was widespread and important in
England from the early seventeenth century, why does it seem to have receded rapidly after about the
firgt third of the eghteenth century, not only in England, but, somewnhat later, from much of Europe? As
he says, it is difficult 'to understand why madaria had so largely disappeared from Europe' before any
new methods of maaria control were introduced. (REF XXX) The rapidity of the change was well
summarized by Place a the start of the nineteenth century.*® Y et there were resurgences, for ‘ague’ was
widespread in England and also in Scotland, Holland and parts of Germany in 1826-8.%

A solution to this puzzle is important for severd reasons. Firdly, it looks as if mdariais one of those
density-dependent diseases which Mdthus predicted would emerge to cut back human populations,
hence preventing their further growth. Part of the European 'hightlevd trgp' in the seventeenth century
was manifested in the form of increased maaria Y et somehow first England and then most of Europe
passed out of this maarid phase - without introducing any obvious direct measures to combat it. The
decline in eighteenth century England may therefore hold one of the clues to the unexpected fdl in
generd mortdity during that century. A solution to these puzzles may provide us with ingghts that may
be of vaue in combating the growing threat of resurgent madariain many parts of the world today.

The case of Japan is even more interesting and important. Most of Japan iswdl within the temperature
zone which would make it liable to various forms of maaria Maps of mdaria digtribution show that
China and Korea up to alatitude of north central Japan suffered serioudy from the disease. It arrived in
China before the birth of Christ and 'wise men assumed the new disease was three devils*? K orea had
aspecid gtrain of maaia®

The system of wet irrigation agriculture practiced in Japan, the many ponds and lakes, the extensive
drainage carried on adong the coasts from the middle ages, dl these would lead us to expect madariato
have been widespread. As one author has suggested, "Japan is aland with many swamps; it isinteresting
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to speculate about the effects of maaria on a peasantry trying to convert these low-lying lands into
productive rice paddies.®* We know, furthermore, that mosquitoes were present in large numbers. In
the nineteenth century, for example Isabella Bird noted 'Evening does not bring coolness, but myriads of
flying, creeping, jumping, running crestures, al with power to hurt, which replace the day mosquitoes,
villains with spotted legs, which bite and poison one without the warning hum. The night mosquitoes are
legion.®® Griffis wrote: ‘At night, mosquitoes are numerous, hungry and of good size® We know that
another mosquito-borne disease, significantly named 'Japanese B encephalitis was to be found, carried
by the genus Culex.®” We are told that the anophel es mosguito 'seems to have been present in Japan
a dl times.'

Unlike the New World, which probably never experienced maaria until it was brought over from
Europe,*®® it seems clear that malaria was present in early Japan. We are told that in the tenth (check
XXX) century, 'Diaries written by members of the gentry...refer to the occurrence of madaria’ ‘Mdaria
was céled either okori or warawa-yami, the latter meaning high fever and chills. Another name, aso
found in the scrolls, was gyak u-shitsu According to this source, illness was characterized by fever and
chills that recurred throughout an individua's life.®® We are told that even Prince Genji himsdlf suffered
from malaria, as did Muso Kokushi, the Zen priest.2®* Although the association with mosquitoes was not
made, 'a court lady seemed to believe that butterflies were common where the disease broke out."%
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Thus from the tenth (XXX) to thirteenth centuries there is evidence of maaria. It seems likely that it
perssted in certain places. In the nineteenth century Isabella Bird noted that 'Bange was maarious, there
was so much maarious fever that the Government had sent medica assistance.''*® Morse noted that
'...some fevers due to malaria occur.™® Scidmore noted of the missionary settlement of Tsukiji that it
was ‘maaria' 1%

Japan was a very densdly populated idand, with the right temperature, ecology and agriculture for
madaria The mosquitoes were present, the disease was present not only in neighbouring countries but
early on in Japan itsdf. We would therefore expect malaria to have played a very sgnificant role in
Japanese history over the centuries.

When we turn to a more detailed analyss of the sources, we find that, to al intents and purposes,
malaria has been of minima importance in Japan for nearly a thousand years. Though there were words
for it in the early records, these were forgotten and it is now cdled by the loan word, mararia,
suggesting its foreign nature. The foreigners who visited Jgpan from the Sixteenth to nineteenth centuries
attest, either by their remarks or, more often by their slences, to its virtud absence. The doctors
Kaempfer and Thunberg in their very detailed descriptions of the late seventeenth and eghteenth
centuries do not refer to maaria. Nineteenth century doctors, von Siebold, Pompe and Willis do not
mention maaria as a serious maady.

When they do mention it at all, it is clearly an illness which has been caught abroad and brought back
to Jgpan. Willis in the middle of the century mentions it twice. In 1865 he noted that 'Both the Admira
and the Miniger are suffering from it to no grest extent, however, and | hope a few days will put them
both on their legs completely, assisted with liberal doses of quinine.’® A few years later 'Willis was very
busy atending large numbers of sck men who returned from Formosa suffering from mdaria They
required large quantities of quinine, with which fortunately the hospital was well supplied.... Willis noted
that 'so far as he had been able to learn, nearly every Satsuma man who had returned was suffering from
maarid fever or its effects. Many would never recover.’% It is worth noting the susceptibility of the
Japanese to maaria once they went to a maariad area and the fact that the return of large numbers of

13Bj rd, Tracks, 106
Y\prse, i, 23

195Ji nri ki sha, p. 46.
6Cortaxxi, WIllis, 62

©7Cortazzi, Wllis, 206-7

16



Copyright: Alan Macfarlane 2002

maaria infected people, which must have happened before in Japanese history, does not seem to have
led to the establishment of mdariain the country.

Evidence from the many other vistors to Japan in the nineteenth century also suggests the absence of
maaria. Chamberlain and Lafcadio Hearn in their detailed descriptions do not describe maaria Griffis
in dl his extendve travels does not mention maaria on the Japanese mainland, though he does note the
'many thousands of lives which were 'sacrificed to mdaria and fever' on the nearby idand of
Formosa.'® Even those we have cited as showing evidence of its persistence, Bird and Morsg, give an
impression of its aosence in their wider work. Apart from the Bange case | have cited, Bird no-where
else mentions maaria or the danger of mdaria in her extensve travels. Morse notes that ‘'malaria
diseases of severe nature are uncommon, even the milder formsin most regions not being common, 1%

Medica historians have confirmed this picture of the unimportance of maaria. Fujikawas History of
Disease does not include a chapter on this diseese; it was clearly of lessimportance than, for example,
German meades or Chicken pox, both of which he devotes a chapter to. More recently, Jannetta's
detailed account of epidemics in Japan has no entry for maaria in the index and does not discuss the
disease. Neither of the magor histories of Jgpan mention maaria in their index or text, namey Sansom
and the four later volumes of the Cambridge History of Japan More popular socia histories paint the
same, or an even more extreme picture. Thus Dunn writes of the Edo period that ‘there does not seem
to have been any malariain Japanat the time.**° Modern maps showing the distribution of maariashow
Japan as an area without the disease.**

Given the immense economic and demographic impact of maariain mos of Asa and even for atime
in Europe, this virtud absence is of the very greatest importance. In terms of understanding the methods
of eradicating malaria, the Japanese case, where the environment was suitable for maaria, where iswas
early known, and where there were mosguitoes, and yet where it seems to have been banished, is of
particular interest.

The reasons for the decline in England and Europe, and the virtua absence in Japan, are likely to be a

complicated set of conditions. We know that human feeding petterns are likdly to affect immunity. For
ingtance, There is some evidence, likewise, that children exposed to madaria remain free of this disease
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as long as they are breast-fed because human milk is very low in paraaminobenzoic acid.™*? Other
egting habits may dso be important. For example, it is likdy that a well-fed population is less likdy to
succumb to maaria than a severely manourished one.

Housing and particularly anything that prevents mosquitoes biting, such as netting, is important. Well
before it was redlized how maariawas spread, it had been noticed that 'In districts where malaria exists
it is found by experience that those who go out of their houses only during the day...often escape the
bad effects of the poison.' It was thought that there was something in the 'morning fogs and 'evening
mists which was dangerous*® It was only in the early part of the twentieth century that Grass
discovered the true cause. 'Since mosquitoes bite mainly a dusk, he persuaded the families to stay
ingde their screened houses after dusk. Around these protected houses were the unscreened
neighbouring station houses.” The occupants of the screened houses did not get maaria, those in the
unprotected houses did.*'* Obvioudy as important as not going out is the nature of the housing, the
‘protection’. It is well known that 'a large proportion of serious vectors bite humans indoors.''*® 'Recent
dudies in Si Lanka, for example, showed that people living in houses with incomplete mud or pam
walls and thatched roofs had both maaria and indoor mosquitoes twice as frequently as people living in
houseswith complete brick and plaster walls and tile roofs ™

What is particularly interesting is that there may be other complex effects as well as merdly stopping a
particular person from being bitten and hence infected. This has been discussed by Ewad. He puts
forward the suggestion that "Widespread housing improvement may thus provide a benefit not just for
the owners of the improved houses but potentidly to dl within reach of the maaria transmitted from the
region. The most obvious benefit should be a stronger reduction in the frequency of falciparum mdaria
then in the frequencies of the milder vivax, malariae ad ovale mdarias, but indicators of virulence
should show a reduction in the virulent grains within species as wedl, paticulally within P,
falciparum.™*’ In other words, effective screening by house congtruction and nets not aily reduce
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illness, but might ‘cause an evolutionary suppression of virulence, if they were used comprehensvely by
dl sckindividuas'

Unfortunately, as he continues, 'We shdl not know whether making houses mosquito- proof will cause
a srong evolutionary shift toward benignness until we try this intervention on a large scde - one that
encompasses an entire interbreeding population of pathogens™® The chances of this happening, he
believes, are very small because of the nature of human beings. What is important is that everyone,
including the sck as well as the wdll, use protection.' But the motivation to use nets and repdlents is
strongest for uninfected individuas who are trying to avoid infection. Infected individuds haverdatively
lessto gain from the ruse, and, if they areill, may be less able to use them fastidioudly. Il people do not
have to remember to use their own mosguito-proof house, or be motivated to do so.**°

Lowering the virulence is one aspect of the problem. Another is bresking the cycle of infection
dtogether. We are told, for ingtance, that if buildings can be made free of biting mosquitoes for three
years 'the cycle of transmisson of mar mosguito-man can be broken. After this period the mosquitoes
can be |€ft to breed fredy.™ The cycle may be even shorter in cartain types of environment. Wilson
reminds us thet 'in temperate climates, adult Anopheles ather die or go into hibernation each year with
the onst of winter. The following soring, a new generation is hatched from eggs lad in water.
Anopheles of the new generation will be free of maarid paradites until they bite people with maaria
parasites in their peripheral blood."?* Thiswould apply to both England and most of Japan. If the cycle
could be broken by preventing the re-infection for one year, the chain could be broken. Thus the
variations between summer and winter climate in England and Japan may be important clues to the
eradication of maaria in these two cases. Such a factor would interact with other changes. As Cohen
points out, maaria has been iminated by improved drainage, 'but primarily only in temperate parts of
the world where the life cycles of the appropriate mosquitoes are relatively fragile.' %2

The prevalence of mdaria and the posshilities of its eradication is very cosdy linked to the system of
land use, agriculture and drainage. There are severd different theories here. One concerns the fluctuating
relationship between humans and domestic animas. Many species of mosquito will feed on the blood of
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cattle, even though human mdaria itsdf is not tranamitted through animas. The wordt Stuation seemsto
be one where there are large numbers of large livestock and they live close to humans, sharing their
dwdlings or dongside. Where 'stabled domestic animals are 'situated close to large anopheline breeding
places, epidemics are likely to occur.’® On the other hand Burnett suggests that the absence of maaria
in certain parts of the world is sometimes 'because loca farming conditions made it much essier for
mosauitoes to feed on catle than on human beings.?®* If the number of domestic animals suddenly
increases, this may draw away mosquitoes. This is one cause suggested for the decline of mdaria in
eighteenth century England.*®® Or again, if caitle barns are remote from houses, this may have the same
effect.” It could dso be argued that if large domestic animas are dmogt totaly absent, and hence
mosguitoes have to find human blood or die, and this is combined with protection against mosquitoes,
one has the best of al Stuations. An interesting case of the disgppearance of maaria from a country
where it was once prevdent and the climate was suitable for its cortinuation was Queendand. It has
been suggested that this was due to the relative scarcity of domesticated animals.*?” Again, it has been
suggested that the kinds of domesticated animals may encourage less virulent species, such as vivax, and
hence help to diminate the most serious type, fadparium. 'Cattle herds grazing in northern Europe, in
Ada, and laer in the North American Midwest, for example, attracted the mosquito vectors of vivax
maaria Because that plasmodium does not live in ceattle, the human-host-mosguito- human host cycle
was broken, especialy in North America and Europe.'*?® All these possibilities will need to be bornein
mind when we look a farming in England and Japan.

A second theory is linked to the system of agriculture. It is well known that mosguitoes will only breed
in certain kinds of water. For example the 'maaria- carrying mosquito of Ceylon breeds in pools of clear
water exposed to sunlight, not in overgroan swamps or rice fidds nor in flowing streams™® This
explains the curious finding that 'Ceylon can be divided into a dry northern area, which is highly
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maarious and relaively sparsdy populated and a large well-watered south-western ares, thickly
populated and rlaively free from maariain norma years™™ If agricultureis disrupted by drought new
aress may emerge, ided for maaria breedings. This happened in 1934 in Ceylon, when rivers dried up
in the south and the stagnant pools that remained were filled with mosguito larvi.™! The converse of this
isthat if the agriculturd system is very efficient and water control is good, and particularly if dl waste
land iswell drained, mdariaislikey to decline.

In nineteenth-century England, though they did not know why it was, people noticed that better
drainage seemed to diminate mdaria - usudly ascribing it to some invisble miasma For example
Greenhow notes that "The covering of the surface of towns with roads and buildings, and the drainage of
soil, tend to prevent the extrication of malaria, or to remove its cause.'**? Chadwick cited a number of
reports by loca hedth officers which linked mdaria to drainage. One wrote that ‘two other locdlities,
which must be consdered as peculiarly fitted for the generation of mdaria- 1 mean the waste land in
front of Bradshaw Gate, and dso that Stuated between Greenough's row and Kerfoot's row; the latter
is one complete pool of stagnant water, mixed with various descriptions of putrefying animal vegetable
matters'**® Thus a number of more recent authors have suggested that one of the main reasons for the
decline of maaria was improved agriculture and particularly better drainage®* Indeed Riley sees
drainage as the most important control technique. 'Although it is cogtly, drainage sharply curtails the
breeding Stes of insects, reduces the incidence of madaria, and brings into use land that isin most cases
exceptiondly fertile® We shdl need to bear thisin mind when we examine the nature of public space
and agriculture in England and Japan, for instance when considering the suggestion that improvementsin
drainage in sixteenth and seventeenth-century Japan reduced malaria**®
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A few other possible factors may aso be briefly mentioned. In 1632 a Spanish priest produced a
sample of cinchona bark, taken from a tree in Peru, which was taken to Europe as a medicine for
mdaria '3’ From then on increasing quantities of 'Puruvian bark' or quinine were used in Europe. This
udoubtedly mitigated the severity of the disease in England, as e sewhere, even though it did not strike
at its root causes!®® Or again, people may have developed some antibodies againgt maariain areas of
endemic mdaria®® Mild strains of the disease 'may have the potentid to act like a vaccine against more
virulent strains™* Findly, there are certain ways in which the larvae can be destroyed. 'The larvae can
be suffocated by an ail film on the surface of the water, poisoned by Paris green or esten by smadl
figh. 141

In conclusion, it would gopear that in Japan the three mgor insect-borne diseases, bubonic plague,
epidemic typhus and maaria were ether totally absent or of minor importance, as in the case of madaria
in the early modern period. Given the amount of suffering they have caused in every other large agrarian
civilization, the benefits of this aosence for the people of Japan were clearly immense.  In England the
Stuation was different. Plague disgppeared in the 1660s. Typhus was periodicaly important from the
mid-seventeenth to the mid-nineteenth centuries. Maaria emerged in the early seventeenth century and
declined in the firgt haf of the eighteenth.
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