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Editor’s Note & HUaE

It is with great pleasure that we present the fourth edition
of Bauhinia.

Published annually, Bauhinia showcases a sample of
advanced academic research undertaken throughout
the academic year by ISF students participating in The
ISF Academy Shuyuan program and Cambridge-based
Needham Research Institute’s Scholars’ retreat conducted
each summer. The articles contained herein reflect the
intellectual curiosity, learnings, and considered reflections
of the featured student authors pursuing their own
academic interests. They are published in either Chinese
or English, according to the choice of the individual
author.

The articles published in Bauhinia exemplify the aims
and educational philosophy of that underpins The ISF
Academy Shuyuan program. Serving as an ‘academy
within the academy’, Shuyuan research projects offer
learners in their final years of secondary education an
opportunity to extend their academic interests beyond
the mainstream school curriculum into disciplines
typically reserved for university researchers. The ethos of
Shuyuan features the development of advanced academic
and research skills, including the framing of research
questions, methodical collection of evidence, and deep
analysis of often complex problems in a highly eclectic
range of research fields.

In this edition, topics include: the introduction of
Chinese porcelain manufacturing techniques, the impact
of the Columbian Exchange on Sino-European trade,
the discovery of artemisinin as a drug of last resort in
the treatment of malaria, the politics of international
cooperation in the management of the Manchurian Plague
in the early 20th century, the first modern treatments
of insanity in China, and a review of the fox in ancient
Chinese symbolism. These articles are intended to
showcase the research skills of the authors, to enlighten
the reader, and perhaps to provoke further discussion and
research in these important areas of human endeavour.

It is with considerable pride that the Editorial Board invites
the reader to explore this fourth edition of Bauhinia.

The Bauhinia Editorial board
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Shared Ecological Constraints between Britain and China on the
Eve of the Industrial Revolution;
How did Britain Breakthrough the Bottleneck?

A review of K. Pomeranz’s Great Divergence

Jing Hoi Chan

This paper is about one very small aspect of one very big question: the Industrial Revolution. The Industrial
Revolution was a time of change for Western Europe, and as described by Matthew White, a Research Fellow
in History at the University of Hertfordshire, “the great age of steam, canals and factories that changed the
face of the British economy forever”. In Britain, it started in 1760s and ended somewhere between the
1820s to 1840s. This article will mostly be concerned with the eve of the “Industrial Revolution”, around
the 18th century. During this period, Britain went through a process of rapid technological innovations,
large-scale industrialisation and economic take-off, while China’s economy, until then more efficient
than Britain’s, remained predominantly agrarian. How could this divergence between the two nations be
explained? The American historian Kenneth Pomeranz provided his answer to the question in his famous
book Great Divergence, and this article offers to review Pomeranz’s arguments, with a focus on the

ecological constraints.

1. Shared ecological constraints between
pre-industrial China and Britain

To set up the comparison, Pomeranz argued that
scholars should be mindful of choosing units that
are comparable in scale: for instance, instead of
comparing modern-day sovereign states — Britain
with India or China as a whole — we should
rather compare Britain with China’s economic
core, the Yangzi Delta (Pomeranz, 7). He also
used two frameworks. The first one is what he
called “reciprocal comparison” (Pomeranz 8),
which means we should look at a question from
the perspectives of both countries that are being
compared. For example, instead of just asking
the question: Why did China not become Britain?
We should also ask: Why did Britain not become
China?

Another one of his frameworks is called
“encompassing comparison”, which means
“comparisons between entities that are assumed
to be systemically interrelated rather than truly
separate” (Pomeranz 10). He does not look at
nations as individual units, but the nation’s role in
a larger unit.

Using these frameworks, Pomeranz’s analysis
reveals some shared ecological constraints that
both Britain and China faced during the 1750s,
bearing in mind that these constraints are similar
but their extent is different for each country.
Here Pomeranz followed the analysis of the 18th
century British political thinker Thomas Malthus
(1766-1834), best known for his thesis of the
“Malthusian Catastrophe”, meaning a scenario in
which population growth of a society outpaces
growth of the production of the four necessities
of life: food, fuel, fibre and building materials.
Since food production growth is arithmetic,
and population growth is exponential, Thomas
Malthus believes once the human race passes the
tipping point, there would be no turning back. The
Industrial Revolution in Britain was able to escape
this “tipping point” through their colonies (namely,
America), and the inevitable was avoided.

One of the major shared constraints was
deforestation. Malthus
necessities of life as food, fuel, fibre and building
materials, and wood is needed for three quarters of
these necessities. Wood is needed to cook food, to
use as fuel and also as a kind of building material
(the other main one being stone at that time). This
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caused severe deforestation. Even when countries
such as Britain turned to using coal, which is more
efficient, but very dangerous to mine, wood was
still an important resource and trees were still
being cut down for fuel, food and for housing.
Coal will be talked about in more detail later in
this paper.

During 1700s, in some areas of China such as
Shandong, they faced very severe deforestation,
with only 1.3% of the province covered in forest.
Others are less deforested, such as Zhili (current
Hebei), with 22.7% of its landmass covered in
forest. Britain’s deforestation was quite severe
too, with only 7.3% of land covered by forest
during the 1700s. Britain’s forest percentage
has been declining since the beginning of the
last millennium (1000 B.C.) and only stopped
declining and increased/recovered during the 20th
century because that was when Europeans began
to investigate ecosystems and started to understand
the importance of trees, so they started to protect
them and plant more.

Deforestation not only destroys ecosystems and
habitats, but it also causes dust storms, soil erosion
and landslides. With soil erosion, crop yield
drops, aggravating the problem of food shortage
caused by population growth. It has even been
argued that it was because of the deforestation that
during the late 18th century, many areas of Europe
experienced unusual weather patterns. One unusual
rainfall pattern is called the “European monsoon”,
in which a long period of drought is alternated
by very sudden periods of heavy rainfall. This
was detrimental as most of Europe did not have a
sufficient irrigation system and they were not able
to store the water, so a lot of crops either drowned
or died of thirst. According to Land Degradation
and Society by Piers Blaikie and Harold
Brookfield, it was worse in 1781 to 1789, where
there “was one unusually high climatic variability
in western Europe” (Blaikie and Brookfield). In
1782, there was a “wet spring and summer”; in the
next year, there were heavy thunderstorms. It was
then followed by an “exceptionally cold winter”
“followed by a rapid melt and spring hailstorms”
(Blaikie and Brookfield)... And this was only the
start of a decade of unstable weather.

Scholars are still uncertain what was the precise
cause of the “European monsoon”, but the fact that
it was worse in “badly deforested areas” suggests
that ecological pressure at least contributed to
it (Pomeranz, 56). Trees help “moderate the
seasonality of local rainfall patterns” (Pomeranz,
56) and if an area is too deforested, it would change
the weather patterns.

From this perspective, Kenneth Pomeranz argued
that 18th century China was better off than Britain
because China turned to using other sources of
fuel than wood, such as manure. The animal dung
would be dried up to use as a kind of fuel as well
as a soil fertiliser, and China tried using as much
as manure as possible (as much as 40% of the soil
fertilisers were manure). The quality of the manure
is better in China, because they grew crops in a
way that preserved the nutrients better. They also
used crop residue as a fertiliser: by leaving the crop
residues in the field rather than removing them for
fuel, China significantly lessened the risk of losing
soil over wind erosion.

The second shared ecological constraint between
Britain and China is the shortage of arable land
(land suitable for growing crops). Land is needed
to grow crops and for building homes, and during
the 1750s to 1850s, both China and Britain had a
huge boost in population. One major difference
was that Britain had a larger boost in the more
developed areas whereas China had a population
boost in the more rural areas, which puts strain on
the resources because more people were sharing a
smaller amount of resources. The rate of growth
was not even throughout the 100 years: China’s
population growth was faster during the second
half of the 18th century and Britain’s population
growth was faster during the first half of the 19th
century, but as a whole from 1750s to 1850s, the
overall population growth of Britain and China
was more or less the same, with China’s population
density being higher than Britain.

Both countries were also faced with soil erosion,
largely due to human deforestation. Northern
China was even more exposed to this problem, as
its soil, nutritious as it may be, is loose in structure
and prone to be washed away once the vegetation is



gone, while southern China, closer to the equator,
is more exposed to subtropical climatic hazards.

However, 18th century China had better land and
water management than Britain, or even most
of Western Europe (with the exception of the
Netherlands).

Photo 1: Wet rice farming

Both China and Europe practised “crop rotation”,
which means to grow specific groups of crops or
vegetables on a different part of a plot each year,
in order to allow each plot to “rest” and restore its
fertility in turn. However, crop rotation is believed
to be more efficiently conducted in China than in
Britain.

China also had more productive agricultural
practices. For example, whilst most Northern
Chinese dry farms have three nitrogen-fixing
soybean plants in a six-year cycle by average, most
western European farms only had two nitrogen-
fixing clover crops (Pomeranz 227). Nitrogen,
along with phosphorus and potassium, are elements
that soil needs to stay fertile, therefore having
more nitrogen-fixing plants are very important in
enhancing soil fertility.

China also practised wet-rice farming in the South,
creating its typical landscape of paddy fields.
Wet rice farming worked well in southern China
where they were growing crops intensively and
continuously without rotation, because instead of
having the soil carry the nutrients, the water does,
allowing the nutrients to get into the plant more
easily. The level of water could range from inches
to meters, depending on the kind of rice grown.
The great number of pigs also provided abundant

dung as fertiliser.

The kinds of food a place grows also matter and
does affect the fertility of the soil. Here again, South
China appears better off than Britain, as it grows
high calorie crops, especially rice. Nonetheless,
a few (though not many) Western European
countries did grow high calorie crops. Ireland and
Belgium (both of which had dense populations)
grew potatoes in their lowlands as well their
highlands because they did not have other high-
calorie food to feed their dense population.

Of course, no macro-region of China was
completely independent. Three out of the eight
or nine macro-regions in China (including Lower
Yangtze) imported a large amount of goods such as
food and timber from other regions of China; the
lower Yangtze in particular imported a lot of bean-
cake fertilisers from Manchuria (North- Eastern
part of China). Cotton production also greatly
depleted the soil. However, as a whole, China is
self-sufficient enough to sustain its population
even without imported fertilisers from outside.
During the 19th century, China was still able to
grow enough crops and other edible food sources
containing nutrients and vitamin. On the contrary,
by the 1800s, many European farmers were unable
to sustain their crop growth without importing
fertilisers.

2. How did Britain break through the bot-
tleneck?

So why did Britain take-off whereas China didn’t,
when it was the Chinese who had more efficient
and effective agricultural practices? What was
Britain’s advantage over China? One main reason,
according to Pomeranz, was because Britain had
colonies to turn to. The New World (America)
produced both “land intensive products (cotton,
sugar, and later grain, timber, meat and wool)
and land-restoring products such as guano”
(Pomeranz, 57). Europe, being the second smallest
continent (after Oceania), was very dependent
on its colonies. It was relatively scarce of people
and land, and their colonies, especially America,
provided them plenty of what they lacked.
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Figure 1. Maps showing the change in British Empire between 1750-1820

Britain particularly depended on imported fertilisers
and brought crops from Americato Britain. They also
used human labour in America, and of course, not
to forget the slave trade that was going on between
Africa and the British colonies. Even though the
British Government and the Act of Parliament
abolished the slave trade throughout the British
Empire in 1804-1806, the slave trade continued. It
is encouraging that the British government decided
to do something about the Slave Trade and decided
to abolish it, but not everyone followed the rules
and not everyone considered how other people feel
about their actions and the consequences it brought.
We have to face the fact that people, in their pursuit
of profit, are sometimes ready to enslave other
human beings and treat them like animals.

Another main reason was the location and quality
of coal mines. Coal is a fossil fuel that is much
more efficient than wood, thus overcoming the
ecological constraint posed by the limited forests.
Among the four main technological inventions
of the Industrial Revolution - mechanised cotton
spinning, iron, steel and railways - three involved
coal. The Industrial Revolution was therefore
largely dependent on coal, and may never have
happened at such a large scale nor impacted the

world so much without coal. Here lies one of the
great divergences between Europe and China:
in Europe, the largest coal deposit is fortunately
located in Britain, near convenient waterways as
well as a dynamic economy; China’s location of
coal — in the northern provinces such as Shanxi,
far away from the economic center of the Yangzi
Delta — was not very convenient for such a big
country (Pomeranz 57-62).

China, of course, used charcoal for iron
production. But since charcoal was made out
of wood, it was costly, and further worsened
deforestation. Additionally, it was hard to transport
in large amounts between long distances because it
“[tends] to break into smaller bits (or even dust)
when moved very far” (Pomeranz, 60). Therefore,
charcoal couldn’t have been a viable substitute for
coal to prompt an Industrial Revolution in China
at the same scale as the one Britain experienced.

Moreover, coal in Britain and in China was
different in quality, and prompted different
technological inventions. Steam engines were
invented in Britain because they needed to pump
water out of the mine to dry the coal up. They
were nicknamed “miner’s friend” because they
helped the coal miners making sure that the coal
they mined was not wet when it was sold or used.
China’s coal, however, was too dry, and they
needed to pump air into the mines so that the coal
would not burn up in the mine. The steam engine
sparked off a lot of other inventions such as trains,
whereas pumping air into mines did not require an
advanced technology. The fact that Britain needed
inventions to make sure things were of high
quality gave them the chance to develop that kind
of advanced and modern technology that turned
out to be central to the Industrial Revolution.

3. Conclusion and linking to modern society

To conclude, Britain only broke through the
bottleneck of the shared ecological constraints —
including deforestation and the shortage of arable
land — because they could rely on colonies to
provide what they lacked, such as fertilisers and
manpower. They also had more conveniently
located coal, as coal deposits were near waterways



where it can easily be transported to factories
for use. China, however, did not have such luck
with their geography as their coal deposits were
located far away from the rivers and they were
therefore hard to transport, especially considering
the vastness of the country. China also did not
have colonies to depend on. Nonetheless, from
another perspective, China may not have needed
an Industrial Revolution at that time because they
had better agricultural practices, such as having
more nitrogen fixing soybeans planted into the soil
and practising wet rice farming.

However, there are also detrimental effects
of the Industrial Revolution. Back in the late
18th century, the turn to coal could be seen as
a solution to the most formidable ecological
problem people then faced, namely deforestation.
However, the massive use of fossil fuels such as
coal, also created a new problem: greenhouse gas
emissions. This led to long term effects including
polluting the atmosphere and trapping heat within
the atmosphere, causing large fluctuations in the
climate. According to NASA, it has changed
precipitation (rain) patterns, caused sea levels to
rise due to the warmer global temperatures melting
the ice in the polar regions, increased the intensity
of droughts and hurricanes, as well as increased
global temperatures (global warming).

As of 2014, coal is responsible for 39% of the
world’s carbon dioxide emissions, provides us
40% of the electricity we use, and kills thousands
of coal mine workers every year (Can Coal Ever Be
Clean?, National Geographic). It was an alternative
to cutting down trees (which, as discussed above,
does cause severe ecological problems), but other
problems emerge from burning coal as a fuel.

Presently, China is undergoing a similar industrial
change (beginning gradually from the 1950s to
1960s, then shooting upwards in the past 40 years
— from 1970s onwards), and China is currently
undergoing something similar to the European
monsoon — having long droughts followed
by violent rainfalls. This makes the Chinese
industrialisation process since the past 40 years
comparable to the Industrial revolution, but that
is an entirely different topic and would not be

covered in this paper.

Perhaps, without the Industrial Revolution, these
problems would not have arisen. However, the
Industrial Revolution was the gateway to modern
technological advancements, and it depends on how
we use our resources and what we do to maintain a
healthy relationship with the environment.

Scientific and technological advancements have
caused a colossal problem, but with people
addressing and solving it, science can also be the
solution. By developing more environmentally
friendly solutions such as renewable energy (solar,
wind, hydro and geothermal), the problem that is
partially caused by us burning fossil fuels such as
coal can be mitigated or solved.
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A Mission From Jesus Christ:
How was the First Modern Asylum Introduced into China?

Coco Sun

Born in Duncansville, Ohio, John Glasgow Kerr graduated from Jefferson Medical College in Philadelphia
in 1847. In 1853, a life-changing opportunity came; it was announced one day that a Chinese gentlemen
was coming to America to hold a lecture on medical care in China. The man reported that “disease healing
was solely dependent upon drugs without any recourse to operations, so that many suffers from curable
ailments were sacrificed or disabled. The death rate in China was higher than in the whole of Europe.”
Shortly after submitting an application to the American Presbyterian Board of Foreign Missions (APBFM)
to go to China, Dr. Kerr arrived in Canton, China in 1854. Then, in 1898, restablished the Kerr Refuge, the
first specialized medical facility for the treatment for the insane.

Though mentally-ill patients in both the East and the West are confined in familial or charitable institutions
without medical treatment, medieval Europe established their first medical institution earlier on.> From this
long tradition of confining the insane in religious-run hospices, modern asylums gradually developed since
the 18th century where the insane could be therapeutically treated’. In China, where patients tended to be
dealt in the family household, the very first institutionalized asylum was inaugurated in 1898 by Kerr. In
this paper, | shall discuss how missionary investment during the late Qing dynasty has contributed to the
implementation of psychiatric methods and how the first modern asylum was introduced and established

during the late Qing dynasty.

1. Insanity in Traditional Chinese Society
How did traditional Chinese treat the insane?

Medically, influenced by the famous physician
Zhu Zhenheng KRE= (1281-1358), the popular
pathology of madness in late imperial China
was that mucus clogged the openings of one’s
heart, which in the traditional Chinese view was
identified as the organ responsible for rational
thinking, moral judgment, and the control of
personal acts.* Insanity was treated as a physical,
rather than psychic ailment, by means of purging
and cooling, etc.

Legally, in the early periods of the Qing dynasty
(1644-1911 CE), when the insane is held in custody
for insanity-induced homicides, government also
adopted medical measures to solve the problem,
most often, by taking the pulse of the convict
as it was believed that the insane displayed a

particular pulse pattern. During the early 19th
century, the death penalty was first introduced for
insane homicides. However, as Qing officials were
aware of the possibility that the insane committed
a homicide without an existing declaration, the
intrinsic touch of leniency still remained.’

Socially, according to missionaries’ reports and
hospital records during the Qing Dynasty, the
Chinese believed the kinship-clan to be socially
responsible for the insane. This meant allowing
mad relatives to freely wander around the village
under the watchful eyes of family members and
neighbors,® or having the insane relatives locked
up in a familial environment. Kerr once wrote,
“[the boatwoman] who was found with an iron
ring around her neck, to which was attached a
chain connected with a ring on the floor of the
boat.”” This graphic description of how mentally-
ill patients, like the boatwoman, were treated
during the Qing Dynasty allows us to reflect on

1. Cadbury and Jones, 1935, p.102

2. “In Europe and America every State has asylums for the insane, and no cost or labour is spare to perfect the means for the care and comfort of this helpless class of
the human family. In all this vast Empire not a single asylum exists, and those who are thus afflicted, whether among the poor or rich, are subject to hardship and

ill-treatment in many forms, often resulting in premature death.” Kerr. 1890. 69.

Scull, p.18-20, 43ft.

Chiang. 73.

NG Ww

Zhenheng Zhu, Jin Gui Gou Xuan (Beijing: Zhongguo Yiyao Chubanshe, 2008), Juan 1.
“The [Qing] laws were always characterized with forbearance in comparison with the punishment for the same crime committed by a sane person.” Zhang. 3.

Kerr, M.N,, undated letter, Presbyterian Archives, quoted from Szto 231.



the broader cultural and historical context in China
compared to the West. Kerr also reported that, to
avoid the ‘loss of face’, Chinese families cared for
their insane kin rather than to face the humiliation
of neighbours and acquaintances. In most cases,
insane patients were shackled, caged, occasionally
deliberately crippled, and in extreme cases killed.®

2. Missionary investment in the 19th
Century

19th century missionaries were most concerned
with finding the best way to preach the Gospel.
Is medicine a legitimate means of evangelization
or is verbal sermon the only means? In the New
Testament, Jesus Christ is described as “the Great
Physician” and healed the lame, blind, demon-
possessed, and insane. Jesus described these
miracles as “kingdom work,” as healing and caring
for the society’s outcasts and marginalized.’

After the first Protestant missionary Robert
Morrison traveled to China in 1807, many
followed. Coincidentally, in 1834, when
Morrison passed away, Rev. Peter Parker, M.D.
arrived at Canton, where he became the first full
time Protestant medical missionary in Canton.
Similar to Morrison, Parker quickly immersed
himself in intense language studies and cultural
accommodation. It was a common practice among
missionaries during the late Qing Dynasty to learn
Cantonese and to immerse themselves into the local
culture as much as possible. By November 4, 1835,
Parker had already learned enough Cantonese to
open and operate a medical infirmary with support
from local merchants and the American Board of
Commissioners for Foreign Missions. The forty-
bed dispensary specialised in ophthalmology. The
Ophthalmic Hospital, which enabled blind men to
see again, is also a Christian symbol. Moreover,
the new facility was the first of its kind and was the
first step to exposing the Chinese to the curative
effects of Western medicine within an institutional
setting.

3. Purposes of Missionary Investment

Kerr, who arrived in Canton in 1854, had a
strong sense of mission: he saw Western medical
missionaries as a source of “a vast amount of
knowledge” for the Chinese people “concerning
the nature of disease and the methods of curing”.!?
Kerr took great pride in his medical profession and
in his own writing — Medical Missions — At Home
and Abroad. Kerr recorded various acts of medical
missions across the world, and especially in China.
To explain the rationale behind the establishment
of the John G. Kerr Refuge, Kerr’s short review of
medical practices in the East has suggested several
purposes of missionary investment:

I.  He held traditional Chinese doctors to be
incompetent. “The physicians of all semi-
civilised nations are entirely ignorant of
anatomy and physiology. Not only so, but
they have substituted for a true knowledge
the most absurd theories, [...] there has
been no mind capable of rising above
the traditions of the past, or of instituting
such investigations as would lead to the
discovery of the truth.”.!!

II. He believed Chinese medical theories
as unfounded. The nature of disease is
explained by “the influence of the planets,
of the five elements — fire, air, earth, wood,
and water, and the disturbance of the
equilibrium between the Yam (yang %)
and Yeung (yin [£).”"2 The real virtues
of the medical practice is not known, only
the properties of simple and common
medicines.

III. The lack of proper medical knowledge
opened the way to superstitions.
“Superstitious notions and practices control
and pervert medicine in all unenlightened
countries. The idols, astrologers and
fortune-tellers are consulted in almost all
cases of sickness. Disease is considered

8.  Kerr. 1898.

9.  Szto 152.

10. Medical Missions — At Home and Abroad. Kerr. 1878. 3.
11. Medical Missions — At Home and Abroad. Kerr. 1878. 5.
12.  Medical Missions — At Home and Abroad. Kerr. 1878. 5.
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to be the visitation of evil spirits [...] To
expel the one and pacify the other, charms
and amulets are employed.”."

IV. In addition to reasons of medical transfer
regarding the lack of standardized medical
practices, Kerr also suggested that creating
a hospital, as an act of benevolence,
would contribute to the introduction of
Christianity. Kerr wrote, “In unenlightened
and unchristianized countries there are
no benevolent institutions for the care of
the sick and afflicted. [...] in no land on
the face of the earth where the Christian
religion has not prevailed, are there any
hospitals or asylums for the poor who are
diseased in the body or mind.”™

Based on Kerr’s writings, it is evident that one of
the reasons why Kerr decided to arrive in Canton
to establish the first asylum is to demonstrate
an act of benevolence based upon his Christian
teachings. To a certain extent, it is possible to
argue that Kerr succeeded and achieved his goal of
rising above the “traditions of the past,” creating
a more civilized Refuge for the mentally-ill. He
believes that physicians who were familiar with
professional medical knowledge should “look
abroad over the world to see that a large portion
of the human race is destitute of the benefits of
[medical] knowledge and this skill, [...] a vase
amount of suffering and misery [can be prevented
and removed]”"® and he accomplished such goal
with the example of the John G. Kerr Refuge.

4. Establishment of the John G. Kerr Refuge

Although Chinese doctors paid close attention to
emotional and mental disorders, no attempt has
been made by the mid-19th century to develop a
specialized medical institution for the purpose of
psychiatric treatment. John G. Kerr, motivated by
his Christian teachings on compassion and care
towards the insane, believed the best environment
to cure the insane was in a safe and structured
environment. Without a separate space to handle
one’s insane kin, Kerr believed that families were

forced to deal with difficult and dangerous cases
at home.'*

Long before Kerr came to Canton, he had
envisioned establishing a Western social institution
as to spread his Christian faith.'” However, when
Kerr arrived in Canton in 1854, before shifting
his attention on treating China’s insane, he was
superintendent of the Canton Hospital founded
by Peter Parker. In 1854, Canton was practically
closed and remained so until the second opium war
with Britain and France. There was also a strong
anti-Christian sentiment among the population of
Canton. During the second opium war, while Dr.
Kerr went to America to attend a further course
of lectures at the Jefferson Medical College, the
Chinese attacked and burned down most of the
foreign houses including the Canton Hospital
and drove the foreigners and missionaries out of
Canton."

Later, in the 1872 Annual Report of the Canton
Hospital, submitted to the Managing Committee
of the Canton Medical Society, for the first time,
Kerr proposed creating an “object lesson” of
Christian compassion and Western benevolence
for China’s insane.”” However, the Committee
felt that building an insane asylum would be too
costly. Also, the conservative Committee saw
the proposal as outside the bounds of medicine
and evangelization, rejecting Kerr’s proposal of
establishing an asylum in Canton.

After Kerr struggled for twenty-six years, the
day finally came in 1897 when the way opened
unexpectedly for Kerr to erect the first two
buildings of the ‘“Refuge for the Insane” after
an anonymous donation was made by a Chinese
citizen. The asylum was located at a rural suburb
of Canton called Fong Tsuen as Kerr believed that
the location was critical if the insane asylum was
to truly provide “Refuge” from the exigencies
of urban life. Kerr’s selection of a rural location
also reflected the Anglo-American thinking about
segregation and curing. It was widely believed that
medical treatment required a quiet and isolated
location, similar to an oasis. The effort all seemed

13.  Medical Missions — At Home and Abroad. Kerr. 1878. 7.
14.  Medical Missions — At Home and Abroad. Kerr. 1878. 8.
15.  Medical Missions — At Home and Abroad. Kerr. 1878. 4.
16.  Scull. St. Martin’s Press 1979.

17.  Szto 135.

18. Selden 367.

19.  Selden, 1937, p.707; Canton Medical Hospital Annual Report, 1872.



worth it. Firstly, a specialised and centralised
medical space was available for the insane for the
first time in Chinese history. It offered appropriate
medical care for the insane, where they were not
dealt as potential criminals. Secondly, the asylum
provided an institutional alternative to China’s
kinship-clan system. With the establishment of the
Kerr Refugee, households no longer had to bear the
responsibility for taking care and sheltering their
insane relatives without adequate social supports
as psychiatric service. Professional care outside
the kinship-clan sphere was now available.?

At the age of seventy-four, Kerr admitted his first
few patients to the Refuge and these first patients
had all been restrained in their family household for
over two years. To Kerr, these helpless individuals
symbolized the inadequacy of Chinese households
to provide proper care.

Kerr knew that the Chinese perceived missionaries
as “foreign devils” (guilao ".f¥) and therefore,
it was important for him to practice medicine
with integrity and to display genuine piety in
order to convince the Chinese of his sincerity.?!
Kerr’s intentions of assisting the sufferings
were heavily based on Christian ideals. In The
Native Benevolent Institutions of Canton by
Kerr, he wrote, “Attention to the sufferings and
wants of those who cannot help themselves, as
much indicates the development of the higher
qualities of our nature as cold indifference to the
miseries of men, women and children exhibit
the predominance of selfishness and hard-
heartedness.”* Looking at the case of the Kerr
Refuge, Kerr’s motive was based on his attention
to ‘those who cannot help themselves,” namely the
helpless patients that were chained and locked up
under the eye of their relatives and neighbours.
His efforts of gaining trust from the Chinese
bore fruit. A Hong Kong newspaper wrote, “No
missionary in South China has left behind him a
grander work or more honoured name than Dr.
Kerr”? Based on this newspaper report, it is clear
that Kerr’s talent and success has demonstrated an
act of benevolence across international borders.
Kerr’s Refuge not only represented the “Holy
Grail of scientific medicine for doctors,” but also

met the desire of families and society to shelter the
seriously disturbed and ill.

5. Instruments and psychiatric methods
used during late 19th century

Soon after the Refuge was built, Kerr passed
away in 1901 and the responsibility of the
superintendent was passed onto another medical
missionary, Charles Selden. “Under Selden’s
regime, treatment at the Refuge consisted of a
humanitarian approach (occupation, recreation,
freedom within the grounds, respect for patients)
combined with drugs.” Specific drugs that were
employed in the treatment were ‘“hyoscine (a
sedative and antispasmodic which may also have
had antidepressant properties), paraldehyde (a
sedative), and Erlenmeyer bromide (potassium
bromide, an anticonvulsant and sedative
used before the discovery of phenobarbital in
1927).”2* Warm baths and methods of Selden’s
own invention were also employed for physical
restraint with minimum discomfort to the patients.
The treatments and their underlying principles
were follows, quoted from the report of years 1907
and 1908:

Figure 1. Benjamin Rush’s “Tranquilizer”

20. Szto 232.

21.  Szto 136. Canton Medical Hospital Annual Report, 1872
22.  Kerr 88.

23. Kerr, 1936, p.114

24. Pearson. 150.
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Principles underlying treatment:

1. These people are ill. If they act and speak
unreasonably, it is not their fault.

II. This is a hospital, not a prison.

III. Though insane, these patients are yet men
and women — not beasts.

Treatment:

I. The power of persuasion with — in the
necessary cases — the minimum of force.

II. Freedom with — in the few cases necessary
— the minimum of restraint.

III. Out-of-door life, exercise, employment;
rest, warm baths; kindness mingled with
firmness with — in the necessary cases —
the minimum of medicine.

Though no records have been left regarding specific
types of instruments and methods used at the Kerr
Refuge, it may be assumed that the Kerr Refuge
employed similar psychiatric methods as other
contemporaneous asylums around Europe and
America, which he learnt from the Pennsylvania
Hospital, America’s first private medical facility.
For one, the belief in the necessity of distinguishing
purely mental from medical cases, and of a separate
space for mad patients, was part of his training.

The founder of the Pennsylvania Hospital in 1755,
Benjamin Franklin, was known to be the ‘father
of psychiatry.” Based on his experiences working
at the Pennsylvania Hospital, he believed that all
mental disorders were due to vitiated blood and
thus, his systematic remedy was bloodletting.?

The second half of the 18th century and the
19th century was also a period when all around
the Western world, in the United States, as well
as in Germany, France, Belgium and England,
medical doctors were experimenting with peculiar
technologies in order to find a cure for insanity.
Benjamin Rush also invented the ‘Tranquilizer,” a

contraption that purportedly calms both the mind
and the body of those restricted in it. It consists
of a chair and a padded box. The patient’s head is
encased in a padded box that disbarred sound and
light, whereas his arms and legs are pinioned to
the chair. Warm and cold water was applied to his
head and feet.

PARESIS.

Figure 2. Photograph of a man with paresis from The Refuges
hospital report of years 1907 and 1908

We can hypothesize that Kerr might have
transferred some of these strange apparatuses
and methods to Canton such as the Tranquillizer.
Though these contraptions might seem very alien
to what we understand as psychiatry nowadays,
they represented the start of a new era in psychiatry
which generated new methodologies and theories
about the mind and the brain.

In addition to hypotheses about the devices and
treatment methods used at the time in the Refuge,
it may also be hypothesized that Kerr and his
fellow physicians such as Selden already have a
basic understanding of the common syndromes
and diseases of the time. This is evident in a
hospital report of the years 1907 and 1908 as it
mentions common diseases such as paraesis and
catatonic stupor, a behavioral syndrome, along
with corresponding photographs. Thus, it is
evident that physicians such as Selden already has
a basic understanding of the diseases related to
humans’ nervous system.

25.  Chiang 6.
26. Porter 126-127.



Catatonlc stspor

Figure 3. Photograph of a woman with catatonic stupor from
The Refuge’s hospital report of years 1907 and 1908

6. Into the 20th century

After Selden took over the Refuge, a document
published in 1912, The John G. Kerr Refiige
for the Insane, written by Selden himself details
psychiatric treatment in China during the early
20th century. It is reported that “since the opening
in 1898 there have been admitted 1480 patients.
At present there are 250 and more. [In 1911,]
239 entered; 196 were discharged. Of the latter,
97 went away well, being 40.5% of the number
admitted, 49% of the number discharged.”” The
statistics provided by the superintendent at the
time — Charles Selden himself — demonstrates
the extent to which Kerr’s Refuge has benefited
Chinese civilization.

It is noted for several years since 1898, only
private patients have been admitted to the asylum.
However, in 1904, cases began to come from
government officials including the police and
District magistrate. “In the Refuge’s early years,
the Hong Kong authorities had an arrangement
to transfer Chinese psychiatric patients there
until a hospital for the care was provided in
Hong Kong. All this suggests that the Refuge
was meeting a need and that although it was not
indigenous, institutional care had been shown to
be acceptable.” In a report for the years 1907 and
1908,

Not only so, numerous photographs from hospital
reports in the years 1907 and 1908 have shown
patients participating in leisure activities such as
sewing, breaking stone, and drawing water®
daily activities — demonstrating that patients were
widely capable of immersing themselves in the
familial environment of the institution.

From the Refuge’s early years, patients are sent
by officials from all over the country, namely,
Hong Kong (& #), Amoy (&), Foochow (&
JM), Shanghai (_7&), Chinkiang ($871), Tientsin
(K#). Formerly, before officials began sending
patients to the Refuge in Canton, “these patients,
if dangerous, were locked up in the prisons along
with the criminals. If not troublesome, they were
set free in the streets of [China] to beg or steal,
live or die unless happily friends appeared to
claim them.”?® Though the Refuge has made every
efforts in trying to accommodate all patients, in
1911, all five buildings of the asylum were full and
crowded, and patients are often found sleeping
in bathrooms, matsheds or on verandas. Hence,
some patients were refused treatment, particularly
criminals who were currently accommodated in
prisons. However, in The John G. Kerr Refuge for
the Insane, Selden claims that the Refuge attempts
to take in as many family cases as possible because
Selden believes that the “care of the insane in the
homes is difficult and often dangerous, usually
unwise and sometimes cruel.””!

The low supply of institutionalised asylums in
China and the high demand for medical treatment
for the insane leads to the need for an additional
building at the 1898 Refuge. These new buildings
were not only meet for demand for the housing
of patients, but also “fill in low, unhealthy land;
provide good, clean water from the river; repair
the older buildings; provide proper quarters
for the attendants; erect new compound walls;
replace the present poor entrance by one worthy
of the institution,”? and make other needed
improvements to the current state of the institution.
These improvements will not only allow the Refuge
to continually serve the Chinese civilization, but

27.  Selden. 4.

28. Pearson. 150.

29.  Report for the years 1907 and 1908. 8-10.
30. Selden. 2.
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also allow for more Chinese medical practitioners
and staff to be immersed in the Western treatment
of the insane and mentally-ill.

7. Conclusion

The Kerr Refuge did not stem from a cultural or
historical vacuum in traditional 19th century rural
China, but was primarily the product of Western
and Christian ideas. It was the institutional
offspring of Western knowledge transfer during
the Qing dynasty. Such medical knowledge
transfer from the West to the East also provided
a seed to further explore the establishments of
specialized institutions around China by foreign
medical missionaries. Kerr’s example should
inspire historians to study other cases of medical
knowledge transfer in China. The 19th century
was an era of substantial transfer of Western
scientific and medical knowledge to China.
Medical missionaries brought new ideas and
knowledge to China, and as a result, introduced the
Chinese to new ways of dealing with the insane,
changing century-long practices and beliefs. This
laid the foundation for the introduction of modern
psychological knowledge into China. Further
research can be extended to other major cities such
as Beijing, to gain a more complete picture on the
history of Western psychiatric knowledge into
China.
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How was Chinese Porcelain Introduced into
Europe through Import and Imitation?

Griffin Charlotte

China was the earliest country in the world to
develop ceramics that were glazed and fired under
high temperatures. One of the most famous types
of ceramics known to all is Chinese porcelain.
Chinese porcelain is a hard, mostly white-firing
and translucent ceramic, fired at temperatures
of between 1,150C and 1,400C in kilns (Kerr &
Wood, 60), and became so famous that “china”
became synonymous with porcelain. The earliest
record of Chinese porcelain in Europe was when
the last Mongol emperor gave a porcelain vase,
known as the Fonthill vase, to Pope Benedict
XII in the mid 14th century (Kerr & Wood, 741).
During the 16th century, when European traders
first arrived, most Chinese porcelain was made
in Jingdezhen, Jiangxi, which was recognised by
many as the porcelain capital of the world. The
vibrantly coloured artwork found on Jingdezhen
porcelain was considered by the Western world to
be exotic; they also possessed admirable physical
traits and qualities, namely its translucency
and durability. Jingdezhen porcelain could also
withstand drastic fluctuations in temperature
and last for generations with care. To create the
ideal material for harnessing all these properties,
centuries before anyone else, Chinese potters
tested whiter and whiter ceramic materials and
coaxed their kilns to higher temperatures. The
potters explored the geology of their area and
were lucky to find accessible places with the most
suitable materials, most prominently the kaolin.
Gradually, the ideal formula was developed by
these Chinese potters.

Knowledge of China and the exotic goods found
there were first obtained by Westerners when
direct trade routes were opened between Europe
and China, beginning with the Portuguese
mastery of ocean voyage and exploration in the
fifteenth century. In 1494, a treaty initiated by
Pope Alexander VI was signed between Portugal
and Spain, known as the Treaty of Tordesillas

(Mungello, 7). The treaty proposed that the world
would be evenly divided between Portugal and
Spain, with a separation line running down the
middle of the North Atlantic Ocean, with all
land and waters to the west of the line belonging
to Spain. Everything to the east of the line fell
within Portugal’s jurisdiction. This gave Portugal
the authority to control the trade routes to Asia,
thus making contact with China regularly. The
information that the Portuguese explorers learnt
on their voyages to the Far East then quickly
circulated from Portugal throughout Europe.

After the Fonthill Vase was imported into Europe,
the Portuguese followed the Dutch by importing
increasing numbers of porcelain to Europe. Their
direct trading routes to China and their trading
settlement in Macau allowed the Portuguese to
make imports easily of the highly prized Chinese
porcelain.

A strong rival to Portuguese power at that time
was the Vereenigde Oostindische Compagnie
(Dutch East India Company, or VOC). The Dutch
East India Company was the first to dominate,
with many ships returning from China carrying
large shipments of Chinese porcelain. An intense
rivalry grew between the Dutch and Portuguese
for Chinese porcelain. The Dutch also engaged
in piracy and pillaged goods that the Portuguese
ships were carrying. In 1602, a fleet of Dutch
ships captured the Portuguese carrack, San lago.
The Dutch steered it to Amsterdam, the shipment
of Chinese porcelain onboard becoming the first
great treasure to reach Holland. The following
year, the Dutch seized another Portuguese ship, the
Santa Catarina, which held over a hundred pieces
of porcelain (Brook, 63). Buyers from all over
Europe flocked to Amsterdam to fight for pieces of
porcelain and many were willing to pay exorbitant
prices for the porcelain.
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By the end of the 17th century, many European
countries pursued trade with China, especially for
their porcelain, with the British being one of the
more determined and aggressive traders. They
did this through the British East India Company,
which was created in 1709 by merging the British
Company with an earlier East India Company. It
soon became one of the strongest European trading
groups in Asia. Just over 20 years later, The British
East India Company had achieved supremacy in
trade with China, bringing back many pieces of
Chinese porcelain to sell in the English market.
This popularity and demand for porcelain by the
British made Chinese porcelain a valuable trade
good, thereby giving China great advantages in
trade with the British. At the beginning of the
18th century, porcelain imported from China was
cheaper and a more colourful alternative for the
British, in comparison with making their own
(Kerr & Mengoni, 13). British porcelain factories
indeed grew in number and their wares provided
competition for the Chinese imports, however
Chinese porcelain sets continued to be ordered
throughout the next century for their excellent and
fine reputation.

The-MAAC.com
Figure 1. Dish with arms of Valckenier of Amsterdam and
landscape cartouches at King William Gate at Cleves,
a Dutch town, and Batavia, 1735-40 (Kerr & Wood)

Europeans soon discovered they could ask for
customised forms and designs of porcelain to be
made and exported from China. European clients
and merchants would request designs combining
European and supposedly Chinese features to be
reproduced on Chinese porcelain. Many of the pre-

ordered designs were inspired by European designs,
shapes and cultures to suit the client, such as the
design in Figure 1. This occasionally meant that
the designs were not always accurately replicated
as the Chinese craftsmen had little interaction with
Western culture and therefore did not always fully
understand the designs they were being asked to
produce. Additionally, as the Chinese craftsmen
could not always write the European language in
question, errors occurred (Kerr & Mengoni, 25),
such as misspelling a family a name which would
have proved problematic.

The export of Chinese porcelain to FEurope
ultimately led to the Europeans imitating Chinese
porcelain and creating their own. Having acquired
a taste for Chinese style porcelain, many European
countries developed their ceramic industries to
produce Chinese style porcelain and satisfy local
demand.

One of the first successful attempts made by
Europeans to imitate Chinese porcelain was in
Florence from about 1575 to 1587, under the
patronage and encouragement of Grand Duke
Francesco 1 de Medici. The achievement of
finding suitable materials is credited to Bernardo
Buontalenti and Flamino Fontana, who found a
slight difference from materials used in Chinese
porcelain by using a stone paste. Although the
porcelain produced was visually similar and
effective, it was expensive to make and quite often
deformed during firing. After the Grand Duke
died, production of the Florentine porcelain halted.

The key problem for the Europeans was that they
did not know what material was used by Chinese
potters. Various theories were raised. In the mid-
16th century, after the Florentine attempt to copy
Chinese porcelain, two Italian scholars, Cardan
and Scaliger, espoused views based on accounts
made by the Portuguese missionary Duarte
Barbosa. Barbosa, who had travelled to Asia,
speculated that Chinese porcelain was made of
ground periwinkle sea-shells and put underground
to be refined for 100 years. At this point in time, it
was safe to say the overall Western understanding
of porcelain was very confused.
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Figure 2. Map of the most important locations within Europe involved in the import and imitation of Chinese porcelain.

However, by the second half of the 16th century,
accurate descriptions of porcelain technology
were available in Europe, increasing amounts
of imported Chinese porcelain and travellers’
accounts. Gaspar de Cruz, a Dominican friar, was
able to visit various porcelain-making locations
in China and wrote descriptions of porcelain-
making and the place that porcelain came from.
He countered Barbosa’s accounts on using ground
sea shells. Father Alvarez Semedo expressed
similar views in 1638, as he established the earliest
mission and compiled maps of many regions
in China. Finally, in 1712, Father Dentrecolles
who lived in Jingdezhen for twenty years made
an accurate description of the porcelain formula.
These descriptions allowed Europeans to create
porcelain that was closer to the Chinese porcelain
made in Jingdezhen.

The other key problem for European imitators of
Chinese porcelain was to locate raw materials.
The Chinese had been using a clay mineral known
as kaolin, first retrieved from Jiangxi province
in China, where Jingdezhen is located. Many
European countries did not have access to kaolin,
or what was known to Westerners as ‘china clay’.
For the British, they first imported kaolin from
Georgia and North Carolina in America. Later on,

British pharmacist William Cookworthy looked for
‘china clay’ in England and found a clay mineral
similar to kaolin, which was then used to make
some very successful hard-paste porcelain. Other
kaolin deposits were found all over Europe, such
as in Galicia (Portugal), Hisarcik (Turkey), Pilsen
(Czech Slovakia) and Tirschenreuth (Germany).
(See Figure 2). Access to kaolin allowed European
craftsmen to produce porcelain closer to that of
Jingdezhen, by using materials that the Chinese
had been using for centuries to create harder,
stronger and more translucent ceramics.

In the first two decades of the 18th century,
Chinese porcelain was to a large extent equalled
in Europe, in a few ways even surpassed, after
more than 1000 years since its first appearance
in northern China. Johann Friedrich Béttger, a
German, was seeking the secret to making gold in
Saxony, 1700. However, once he started mixing
various earths together to make strong and durable
crucibles, through the course of baking the clay
he discovered the art of making porcelain (The
Literary Magazine, 1). In the late 17th century,
German mathematician and physicist Ehrenfied
Walther von Tschirnhaus carried out vital
research, which made him ideal to supervise the
porcelain research in Dresden by Bottger. In 1706,
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the first porcelain was manufactured at Dresden
and it was a hard, red stoneware, styled loosely on
Chinese ware. In 1709, they were able to produce
the first piece of white porcelain. The work of
Von Tschirnhaus and Bottger was able to avoid
the limitations of previous European attempts to
imitate Chinese porcelain, by basing their new
porcelains on refractory white-firing clays. Soon,
the project outgrew its premises and all production
was moved nearby to Meissen, giving the porcelain
produced here the name of ‘Meissen porcelain’.
Meissen porcelain was extremely successful, as it
was the first hard paste porcelain in Europe. The
production of Meissen porcelain lasted until the
Seven Years’ War in 1756, which brought disaster
to the country and company. The dauntless spirit
of earlier times was lost and the heyday of Meissen
porcelain was over.

As for British porcelain making, from the mid
eighteenth century onwards, factories imitating
Chinese porcelain multiplied. The first factory in
England built specifically to produce porcelain
was the Bow Manufactory of New Canton, in
1747 (Adams & Redstone). Porcelain made in the
Bow factory mostly imitated Chinese porcelain
or implemented facets of the style of Chinese
porcelain. Many products that came from the
Bow factory used images that were considered
by Europeans to be typically Chinese, with such
stereotypes as pagodas, flowers, or the colours
blue and white, an example shown in Figure 3.
These stereotypes were not always faithfully
recreated and the artwork was not an accurate
reflection of the Chinese elements, because, like
their Chinese counterparts, the British craftsmen
were not familiar with Chinese culture and society.
They developed their own style of artwork and
porcelain. The soft paste porcelain at Bow was
produced with china clay imported from North
Carolina, a key ingredient, and ‘virgin earth’
(bone ash) (Kerr & Wood, 764), to strengthen and
whiten. Bow factory porcelain was successful,
with the trading of the products being widespread
both at home in Britain and overseas. Considered
the major rival of the Bow Manufactory of New
Canton, the Chelsea Porcelain Factory was opened
during the 1950s, the exact date of establishment
unknown. The Chelsea Porcelain Factory did not

Figure 3. Plate made in the Bow Porcelain Manufactory during
the mid eighteenth century.

stick to imitating Chinese porcelain as much as the
Bow factory, however it had a lot of East Asian
influence, especially that of Japan.

In Britain, many riches were spent on making
very prestigious objects, often with scant (barely
sufficient or adequate) regard to cost. However,
this did mean that the history of British porcelain
making, including John Dwight and William
Cookworthy, provides some of the closest
matches to Jingdezhen materials. John Dwight
experimented with many different materials and
clays in Fulham, London. Although he had many
unsuccessful attempts and experiments, they
helped the development of porcelain in England
and even Europe. William Cookworthy not only
discovered kaolin in England for the first time, but
also the ideal glaze for porcelain, as well as being
responsible for different formulae of hard paste
porcelain (Kerr & Wood, 760-761).

When the Industrial Revolution began in Europe,
in the late 19th century, manufacturing output
and factory production of ceramics was largely
increased (Kerr & Wood, 770), which allowed
Europeans to create even more porcelain. The
British had already developed their own porcelain
making capability, with some recipes, including
those of Dwight and Cookworthy, standing very
similar to the porcelain from Jingdezhen. Other



recipes, such as bone ash (from the Bow Factory),
were unique types of porcelain that were unlike any
porcelain made in East Asia or China. Many other
European countries, such as Holland (Delftware)
or Germany (Meissen), had also created successful
imitations of Chinese porcelain. Wedgewood,
selling of porcelain, establish a brand of retailing
porcelain.

On the contrary, in China, “innovation and
production were declining. This was mirrored by
China’s political and economic wane.” (Kerr &
Wood 770). As British porcelain manufacturing
improved and increased, China was unable to
supply new and fresh forms of porcelain. In
addition, import duty was increasing, making trade
unprofitable. Therefore, after almost four centuries
of flourishing trade, Europe became less reliant on
Chinese producers for porcelain, so the amount of
porcelain imported from China into Europe started
to decrease.

We have to remember the economic and social
factors in Europe, such as the availability of raw
materials or development of high temperature
kilns, which caused Chinese porcelain to be
imported to Europe in the first place. This then
developed a market for porcelain and Europeans
eventually discovering ways to replicate Chinese
porcelain.

This paper is focused on the development of
the porcelain trade between China and Europe,
in particular Britain in the 16th-18th century.
However, the power balance between China and
Britain has greatly changed since then. In the
intervening period, the Opium Wars, the 1911
Xinhai Revolution, and the reform and opening-up
of China in the 1970s (73 B 7%) have occurred,
while British familiarity with Chinese goods
and culture has increased. Is Chinese porcelain
to this day still regarded as a unique and exotic
treasure? The image of China in British minds
today is changing again with the rise of China as
an economic power. And porcelain remains an
important export item for China. In this context,
is Chinese porcelain still regarded as a unique and
exotic Chinese product? In recent years, antique
Chinese porcelain has commanded high prices at

international auctions, in line with other historical
Chinese art and artefacts. Whether this will
encourage interest in Chinese porcelain, both older
pieces and contemporary, remains to be seen.
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The Impacts of the Columbian Exchange on Chinese Economy and
Sino-European Trade in Ming Dynasty

Mary Lu

Introduction

The “Columbian Exchange”, a term coined and popularized by the historian Alfred. W. Crosby (Crosby)
refers to a series of biological, cultural and economic exchange of food crops, ideas, trade goods, and
precious metals between the Old World and the New World. It occurred in the 15th and 16th centuries, after
Christopher Columbus’s voyage to the America in 1492.

On the evening of October 11, 1492, two months after Christopher Columbus’s departure from Spain, the
Italian navigator caught sight of a beam of light flashing from a distant island. At first, the Europeans on
the ship Santa Maria thought the island far in distance was the coast of Asia, but “the strangeness of fauna
and the distinctiveness of the human inhabitants of these islands” struck them (Crosby 2). The discovery of
the New World, the Americas, had amazed and impressed men in the Old World in numerous ways since
1492. The huge difference between two worlds piqued European curiosity, and soon led to the discoveries
of American food, plants and silver.

The discovery of the New World not only had countless impacts on European countries, which were
directly involved in the colonization of America in the 15th and 16th centuries, but also had a profound
influence on Asian countries, such as China. Columbus’s voyage in the late fifteenth century coincided with
a period when Chinese merchants, craftsmen, and sailors became more frequently and vigorously engaged
in maritime activities. Thus China met America through Sino-European trade.

American trade goods, such as silver and food plants, were introduced into China in the 16th and 17th
centuries by the Portuguese and the Spanish. Chinese silk textiles and porcelain were also brought to
America by the Spanish. Silver from the New World was brought to China to purchase Chinese goods,
such as porcelain and silk textiles, increasing silver circulation within China and exerting a huge influence
on the Ming economy. American food plants, such as maize, potatoes and peanuts, were brought by Spanish
merchants coming from the Philippines to China, making possible the reclamation of poor and mountainous
lands, increasing the food supply and supporting the population growth in China. In addition, thanks to
the in-flux of American silvers through Sino-European trade, Ming Chinese society experienced a sharp
increase in commercialization. Coastal areas, such as Jiangnan, Guangdong and Fujian, became trade
entrepots and key linking points between China and the Europe.

In his pioneering book, Crosby focused on the biological exchange of plants and animals between America
and European countries as well as that of diseases. This paper, however, mainly discusses the exchange of
goods between the New World and China and focuses on the economic impacts of American silver and
food plants that were introduced into China during the Age of Discovery. Particular attention is paid to the
effects of Columbian exchange on China instead of its impacts on the New World.




Early Sino-European trade and the Chinese
economy before 1492

The purpose of Columbus’s voyage was to find
“a shorter, faster and less expensive route to East
Asia” (Twitchett 377). As he wrote in his diary on
21 October 1492, nine days after his arrival in the
New World,

“But I have already decided to go to the [Chinese]
mainland and to the city of Quisay [Hangzhou 17
J], and give your Highnesses’ letters to the Great
Khan and ask for a reply and return with it.”

Indeed, the mission of Columbus’s voyage was
to sail across the Atlantic Ocean, reach East
Asia, establish good relations with China and the
Moluccas, and to bring back to Europe trade goods,
such as silk, porcelain, gold, pepper, and spices.
In fact, back in the Song Dynasty (960-1279),
between the tenth and the thirteenth century, long
before the Columbian Exchange, China already
established lucrative trade with other parts of
“Asia, East Africa, the Mediterranean trading area,
and even the major markets of Europe” (Twitchett
376), and there was an increasing flow of exchange
goods, such as silk and porcelain, which explains
the motivation of Columbus’s voyage and the
reason why Chinese trade goods were highly
valued by the Europeans in the later Renaissance.
Many historical records also show evidence of the
flourishing commercial trades between China and
the West back in the early ages (Twitchett 379).

Well before the Spanish and Portuguese navigator
could reach China, China was involved in a series of
commercial exchange with the Europeans, though
less directly, through Silk Road. Marco Polo,
preceded by Christian missionaries and envoys,
travelled along the Silk Road to China in the early
fourteenth century to exchange foreign goods for
Chinese silk textiles and porcelain. However, due
to Ottoman subjugation of the Byzantines in 1453,
the Silk Road was blocked, resulting in the sharp
reduce of commercial contacts between the East
and the West. Private maritime trade was entirely
prohibited for some years. Despite that, memories
of great profits and the intimate commercial

exchange in earlier centuries stimulated two of the
greatest voyages of discovery by Columbus and
Vasco de Gama.

One of the greatest scholars of his time, the
Florentine cosmographer Paolo dal Pozzo
Toscanelli, once wrote “enthusiastically about the
wealth and potential of China” (Twitchett 378).

“[The south of China] is very populous and very
rich, with a multitude of provinces and kingdoms,
under one prince who is called Great [Khan].
[China] is worth seeking by the Latins, because
great wealth may be obtained from it, gold and
silver, all sorts of gems, and spices”

In the early 15th century, a European diplomat
described the Chinese goods as “the richest and
most precious out of all, for the craftsmen are
reputed to be the most skillful by far beyond those
of any other nation”(Twitchett 379). In the 1460s,
European monarchs and leaders began collecting
Chinese silk and porcelain in earnest. Lorenzo
de’ Medici, the ruler of the Florentine Republic,
received his first porcelain in 1487.

American silver into China and the Ming
monetary system

In exchange for the massive amount of Chinese
silk and porcelain that were flowing to the West
through extensive foreign trades, a substantial
amount of American silver, introduced by the
Spanish and the Portuguese, circulated in major
cities of China. The introduction of American silver
not only facilitated rapid monetary growth but also
enhanced the efficiency of foreign exchange.

There are a number of reasons why foreign silver
was prized by the Chinese merchants and traders
in Ming China. First of all, purchasing Chinese
goods, such as silk and porcelains, particularly
those of high quality, was not always easy during
the first half of the sixteenth century, partly because
Europeans did not have any “barter commodities”
to trade with China (Twitchett 378), thus the
Chinese government preferred to be paid in silver.
Why American silver, instead of European silver?
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This brings us back to the Spanish colonization
of the New World, and their discovery and
exploitation of large silver mines during the
1540s. The newly discovered American silver
not only solved the problem of silver shortage
in Europe, the so-called “bullion famines” in the
central Europe in the early 15th century, but also
stimulated more Sino-European trade activities,
and helped to balance the European demand for
Chinese goods. (Twitchett 388)

American silver arrived in China in a context of
monetary instability of the late Yuan and early Ming
period, which contributed to the increasing demand
for American silver. Both the late Yuan Mongol
government and the early Ming government
issued paper money, but the mismanagement of
the monetary system caused it to devalue rapidly
(Twitchett 381). The overproduction and massive
issuance of paper money caused the hyperinflation
and the instability of the monetary and fiscal
system (Twitchett 382). In the beginning of the
Ming dynasty, Chinese traders “refused worthless
paper money and demanded payment in physical
silver instead, for the currency of commercial
transactions and foreign exchange” (Bentley 225).
Moreover, in the early Ming, “the country’s gold-
silver ratio narrowed from 1:10 to about 1:4”
(Twitchett 383), causing an enormous increase
in silver demand, as well as the overvaluation
of silver. In the mid-fifteenth century, Chinese
bullion mining was followed by a sharp decline in
silver production (Table 1), causing the Chinese
merchants to become dependent on a silver import
to maintain monetary circulation and economic
stability within China. (Twitchett 386)

The Chinese hunger for silver exerted a powerful
influence on the emerging global economy.

During the Yongle reign (1403-1424), China
became the world’s largest silver sink in the
world and entered a new monetary age where
silver became the dominant currency for foreign
exchange, as the emperor “actively encouraged
government controlled foreign trade, which
resulted in increased silver imports from other
parts of Eurasia”(Twitchett 385). Domestic bullion
mining was insufficient to serve as “subsidiary
currency for the world’s most sophisticated
economy”’(Atwell 78), particularly after the sharp
decline of domestic silver mining in the 1440s, from
1,277,863 taels in the previous decade to 289,752
taels (Table 1). Chinese economy grew vigorously
in the 1570s, while the bullion production was
extremely low and inadequate. The increased
imports of American silver into China significantly
helped to stabilize the Ming economy. Europeans
also benefited from the silver trade for they not
only discovered the superior quality of Chinese
handcrafts, but also found them less expensive
than those from Europe. After Spanish conquered
the Philippines during the 1560s and made Manila
their capital, Guangzhou became a prosperous and
flourishing port of a vigorous and lucrative trade
between the New World and China, European
ships were frequently found near coastal cities,
shipping Potosi and New world mines to China
and silk textiles back to the West, as William. L.
Schurz wrote (Twitchett 401),

“Silks in every stage of manufacture and of
every variety of weave and pattern formed the
most valuable part of their cargoes. There were
delicate gauzes and Cantonese crepes, velvets and
taftetas and the fine damask, rougher grains and
heavy brocades worked in fantastic designs with
gold and silver thread. Of silken wearing apparel,
there were many thousand pairs of stockings in

MING GOVERNMENT REVENUES
FROM DOMESTIC SILVER MINING I401-1520%
Taels Kilograms (a) Annual average
in kilograms
1401-10 (b) 1,299,167 (+) 48,719 (+) 5,413 (+)
1411-20 2,905,602 108,960 10,896
1421-30 1,993,591 (+) 74,760 (+) 7,476 (+)
1431-40 (b) 1,277,863 (+) 47,920 (+) 5:324 (+)
1441-50 (b) 289,752 10,866 1,811
1451-60 (b) 363,454 13,630 2,272
1461-70 614,680 (+) 23,051 (+) 2,305 (+)
1471-80 580,248 (+) 22,097 (+) 2,210 (+)
1481-90 (c) 802,396 30,090 3,009
1491-1500 530,552 19,896 1,990
1501-10 325,200 12,195 1,220
1511-20 329,200 12,345 1,235
Table 1



each cargo, skirts and velvet bodices, cloaks and
robes & kimonos. And packed in the chests of the
galleons were silken bed coverings and tapestries,
handkerchiefs, tablecloths and napkins, and rich
vestments for the service of churches and convents
from Sonora to Chile. Nearly all this was of
Chinese workmanship.”

The rapid increase in foreign exchange and
commercial contacts, triggered by the demand-
supply chain of New world silver, caused rapid
growth of silk and porcelain industries in coastal
cities such as Quanzhou, Guangzhou and Suzhou.
The population of Suzhou grew dramatically in the
late 16th century and reached a total of 500,000,
becoming one of world’s largest and richest cities.
The increased silver imports from the America
also led to the “widening of gold-silver ratio” in
China, since the adequate supply of foreign silver
stabilized the monetary system and prevented
the overvaluation of silver (Table 2). “In 1620s,
The silver-gold ratio changes paralleled similar
changes in the New World”, reflecting the Ming
empire’s gradual integration into an emerging
world economy (Twitchett 401). (Twitchett 384)

Year China Spain
1596 7°50 1212
1604 _— I12°12
1609 — 13°13
1615 - 13°13
1620 8-00 13°13
1622 — 1313
1627-44 10°00-13°0C I3°13-15°4
1643 — 15°45

Table 2: Bimetallic ratios of silver to gold
(Unit of silver to one unit of gold)

American silver, in exchange for Chinese trade
goods, was introduced to China by the Spanish
mainly via two sea routes. The more significant
one, known as the Manila-Acapulco galleon trade
route, ran from Spain through North Atlantic Ocean
to Acapulco on the west coast of Mexico, the same
route as Columbus travelled in 1492. American
silver, brought by the Spanish, was then shipped
from Acapulco through the North Pacific Ocean to
Manila, the capital city of the Philippines, where
the Spanish government began their colonization

during the late 1560s and early 1570s. Manila
soon became the trading centre of Sino-Spanish
activities and the entrepot of the Manila-Acapulco
Galleon trade route. In 1571, the first cargo of
Chinese goods was sent to the New World through
the Pacific Ocean, establishing the indirect Sino-
American trade. Two years after the direct Sino-
Spanish trade in the Philippines had begun, two
galleons of Chinese goods, including “712 pieces
of Chinese silk and more than 22,300 pieces of
fine gilt China and other porcelain ware” (Artwell
73), returned to Mexico. The galleon Santa Ana
was said to be carrying “a cargo of Chinese silks,
porcelains, gold which was worth more than two
million pesos” (Twitchett 391) from Manila back
to Acapulco. After American silver was brought
to Manila by the Spanish, some of it was brought
back to the mainland by Chinese merchants living
and trading in the Philippines. It was estimated
that the Chinese population grew from 40 in 1570
to more than 15,000 Chinese in 1586 and to 30,000
in 1603, (Twitchett “Relations” 357), illustrating
the flourishing trading activities between China,
the West and the New World. Among this growing
population were many unemployed artisans from
China who found work in the Philippines in the
1580s, since porcelain was sold double the price
in China (Twitchett 406). The rest of the silver
in Manila was shipped directly by the Spanish
to coastal cities in China. “In 1602, officials
in Mexico informed the Spanish crown that,
although the silver shipped from Acapulco to the
Philippines usually amounted to 5 million pesos
(143,750 kilograms) a year, in 1597, the total sent
to Manila had reached the astonishing sum of 12
million pesos”(Twitchett 392). In the early 1630s,
“five to six times the legal amount of silver” was
shipped from the New World to Manila, leading to
the mutual dependence (Twitchett 392).

The second sea route, through which American
silver was imported to China, also ran from Spain
to New World. However, instead of directly
shipping American silver to Asia, it was sent
back to Spain and transported into its neighboring
country Portugal illegally, from there it loaded
and shipped around the Cape of Good Hope to
Goa, then to Malacca and Macao through Sino-
Portuguese trades. Even though the Portuguese
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“arrived in the Canton Estuary in 1517 August,
under Fernao Peres De Andrade, who made every
effort to establish good relations with the Chinese
authorities” (Twitchett Relations 336), the Sino-
Portuguese trade did not flourish until 1567, when
emperor Muzung abolished the law restricting and
limiting foreign maritime trades. During the late
16th and early 17th centuries, Portuguese vessels
“carried between 6,000 and 30,000 kilograms of
silver annually from Goa to Macao” (Artwell 74).
And by 1636, four Portuguese galleons shipped
more than 75,000 kilograms of silver to Macao.
During Muzung’s reign (1566-1572), Portuguese
merchants “flocked to Macau and the southeastern
coast where they trade several hundred thousand
taels of American silver” (Twitchett 406) every
year with the Chinese, to purchase porcelains
and silk. “Macao experienced the heyday of its
prosperity, serving as a key linking point between
the growing worldwide network of European sea
routes and the overheated energies of the economy
and society of late Ming China, and playing an
especially crucial role in the export of raw silk and
silk fabrics to Portugal in return for large quantities
of American Silver”’(Twitchett Relations 348).
(Twitchett 403)

Evidence of the massive importation of American
silver in the Ming dynasty include silver receipts
recorded by the Ming central government (Table
3), which shows a steep rise in the 1571, from
86,250 kilograms to 116,250 kilograms in silver
revenues(Twitchett 403). This occurred the same
year in which the first cargo of Chinese goods was
sent to America. It was also the fourth year after

the end of the ban over maritime trades, known as
the Haijin /%%, American silver soon produced
visible impact on Chinese domestic economy.
Most importantly, the Single Whip taxation reform
(yitiao bian fa— 16 %), a fiscal law promulgated
in the 1581, allowed land taxes, labour service
obligations to be commuted into silver payments
(Twitchett 403). Given the low level of Chinese
domestic bullion production at that time, and
that Single Whip reform was first conducted in
coastal provinces like Fujian, it seems reasonable
to suggest that this reform was made possible by
foreign silver.

At the same time, the impact of China trade
on Western society was also patent. By the
1540s, the Lisbon elite in Portugal was said
to have been “wearing Chinese silks, drinking
Chinese tea, and placing special orders for Ming
porcelains”(Twitchett 394). At the same time,
citizens of Lima, located on the southern coast of
America, were wearing silks that were “of the most
fine and costly quality (Twitchett 401). A similar
example occurred where silk dresses known as
China Poblana Became the “national dress” of
Mexican women.

Despite its positive effects in the early 16th
century, American silver somehow undermined
the economy in the last few decades of Ming
dynasty. The Chinese reliance on American silver
soon led to the vulnerability of the Ming economy.
When the New World bullion production fell in the
1630s, Chinese economy consequently suffered
disequilibrium and fluctuation. The disruptions of

1565 2,200,000 (+) 82,500 (+)
1567 2,014,200 (+) 75,533 (+)
1568 2,300,000 (+) 86,250 (+)
1569 2,300,000 (+) 86,250 (+)
1570 2,300,000 (+) 86,250 (+)
1571 3,100,000 (+) 116,250 (+)
1573 2,819,153 (+) 105,718 (+)
1577 4,359,400 (+) 163,478 (+)
1578 3,559,800 (+) 133,493 (+)
1580 2,845,483 (+) 106,706 (+)
15811 3,704,281 (+) 138,911 (+)
1583 3,720,000 (+) 139,500 (+)
1585T 3,700,000 (+) 138,750 (+)
15861 3,890,000 (+) 145,875 (+)
1589 3,270,000 (+) 122,625 (+)

1620 5,830,246 (+) 218,634 (+)
1621 7,552,745 (+) 283,228 (+)
1622 4,968,795 (+) 186,330 (+)
1623 7,893,137 (+) 295,993 (+)
1625 3,030,725 (+) 113,652 (+)
1626 3,986,241 (+) 149,484 (+)
1628  7,064,200(+) 264,905 (+)
1630f 9,136,357 (+) 342,613 (+)
1631 12,249,195 (+) 459,345 (+)
1634 12,812,000 (+) 480,450 (+)
1637 16,700,000 626,250

1639 20,000,000 750,000

1641 21,451,736 (+) 804,440 (+)
1642 23,000,000 (+) 862,500 (+)
1643 21,300,000 (+) 798,750 (+)

Table 3: Silver receipts of the Tai-Tsang vault




commercial trades were further exacerbated by the
wars against the Manchus, ultimately leading to
the downfall of the Ming Dynasty.

American food plants into China during the
Columbian Exchange

Though the primary motivation and incentive of
Sino-European trade was to exchange silver for
Chinese silk and porcelain, some New World
food plants were brought to China by merchants
as byproducts. The author of The Columbian
Exchange: Biological and Cultural Consequences
of 1492, Alfred W. Crosby, believes the “most
important impacts of the Columbian Exchange
were biological in nature” (Crosby 1). Indeed, in
the 15th and 16th centuries, after the discovery of
America, some previously unknown food plants
were introduced to the Old World, such as peanuts,
potatoes, tomatoes, maize, chili peppers, and sweet
potatoes, were introduced into China.

New World food crops, such as potatoes and
maize, can be grown in highlands, low temperature
regions, infertile, barrens soil unsuitable for
growing indigenous Chinese food crops. By
allowing mountainous land to be cultivated, New
World food crops substantially increased food
supply and crop yields in China.

I. Potatoes

Potatoes originated in Peru, Ecuador and Andean
Plateau. As potatoes contain high caloric and
nutritional value, sufficient amounts of vitamins
and minerals, it became a core staple in many
countries, including China, soon after its diffusion
in the Old World. In 1973, China ranked second
with an annual potato production of 36,025,000
tons (He 29). The introduction of potatoes played
a significant role in population increase in China.

Potatoes were likely introduced to China through
two sources, Manila-Acapulco galleons and Dutch
galleons, taking into account that potatoes were
likely introduced to China more than once in the
16th and 17th centuries. As expounded above,
Manila-Acapulco sea route was mainly conducted
by the Spanish, who sent trading ships from Seville

to the New World, then to Manila and Macau. The
earliest reference to the production of potatoes
in Spain was the first cultivation of the staple in
Spanish Canary Islands in 1570s, and “by 1580s
potatoes were seen as a source of sustenance”
(Bentley 119) in Malaga. Despite the scarcity of
historical evidence on the exact date and source
of potato production in China, it seems reasonable
to suggest that one of the sources of importation
was the Spanish sailors, who brought potatoes to
Manila and mainland China on Spanish galleons,
while trading a massive amount of silver annually
with Chinese merchants and the government.
However, evidence also suggests that potatoes
may have been first introduced to Taiwan during
Dutch colonial rule from 1624 to 1662. Potatoes
were “cultivated as early as 1603 by Dutch settlers
on the Penghu Islands, and later produced in
Taiwan” (He 25). In 1650, Henry Struys, a Dutch
who visited Taiwan, noticed the vast amount of
potatoes that were produced on the island, called
“He Lan Dou {&#Z.” (Holland beans). The
primary motive of Dutch colonization of Taiwan
was to establish trade with China. Therefore, there
were inevitably frequent contacts between Dutch
Formosa and the Mainland China, and it seems
plausible that through those commercial contacts,
potatoes were introduced to coastal provinces,
such as Fujian. A historical document from China
(Song Xi Xian Zhi FAJ%5%:E ) provided evidence
of potato cultivation in a mountainous area of
northern Fujian in the early 18th century, which
was the earliest record in mainland China. In the
late 18th century, there were two Chinese local
gazetteers (Qi Zhou Zhi % /l17and Yun Xi Xian
Zhi ERPER4E) recording the potato production
in inland provinces, namely Hubei and Hebei
provinces.

II. Maize

Though maize is not as rich in calories and
nutrients as the potato, it was the most widespread
New World food crop in China between the 16th
and the 18th centuries. Some estimates that maize
accounted for a significant population increase of
“approximately 14.12%” in China from 1776 to
1910 (Chen 7). After its diffusion in China, maize
became the most popular food crop “only after rice
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and wheat—the traditional staples for thousands of
years”. One of the reasons for the success of maize
in mainland China is indisputably its adaptability
to the extreme environment. Maize could be easily
cultivated “in the entire basin surrounding the Huai
River, the middle and the lower Yangzi region and
the North China plain” (Chen 11). Compared to
potato, which is only suitable to 10% of the soil
in China, Maize can be grown in over 55% of the
land (Chen 11).

The earliest historical record of maize in China
was found in Henan Gong Xian Zhi 7% F 2 /&
in 1555, in which maize was recorded as Yumai &
2% at the end of the frumentum list. There are many
other local chronicles and annals in the 16th-18th
centuries that contain records of maize, including
Yunnan Dali Fu Zhi EFARTE in 1563, Liu
Qing Ri Zha ¥ F HAL in 1572, recorded by Ming
litterateur Tian Yi Heng FHE:%i(He 26). In most
cases, these records only give evidence of the
existence of maize (Yumai) in different regions but
lack the actual amount and extent to which maize
was produced and cultivated. In spite of that, we
can still learn from those sources that maize was
first introduced in Henan, Yunnan, Jiangsu and
Fujian provinces. Later historical records, such
as Guangxi Tong Zhi [EV8:E and Lanzhou Fu
Zhi WM FFEfrom Qing dynasty, all show that
maize was highly valued and widely planted in
China. In the 18th century, maize became the most
important staple and food crop in mountainous
areas in China due to its drought-resistance. As
a result, Ming China experienced a steep rise in
agricultural productivity “from under 140 catties
per mu of land in 1368 to about 240 catties by the
middle of the 19th century” (Chen 14).

The earliest introduction of maize to China was
made by the Portuguese and Burmese through
an overland route in the early 16th century. The
Portuguese began its colonization in India in
1505, thus it is likely that maize was brought by
the Portuguese to India, and then by Indians to
Myanmar through frequent commercial exchange.
Following the appearance of maize in Burma, it
is fairly certain that maize was introduced into
Yunnan by the Burmese, as the two regions
are closely located to each other and had close

exchange and contact. The fact that Yunnan
was one of the earliest provinces to grow maize
further corroborates the hypothesis of the overland
introduction. In addition to the overland route,
there could have been another sea route of
introduction, as in 1572, Tian Yiheng HH&fs
writes in Liu Qing Ri Zha ¥ 7 H#lthat “maize
was introduced into Hangzhou, Zhejiang and into
other coastal provinces several years before”.
Moreover, when the Spanish ambassador Martin
de Herrada travelled to the southern Fujian and
passed Zhangzhou, Quanzhou and Fuzhou along
his way, he also witnessed the cultivation of
maize in these areas. In sum, maize was possibly
introduced into China through both overland and
sea routes around thel550s.

III. Peanuts

The earliest record of the introduction of peanuts
into China was “found in a treatise (zhong yu
fa) on the methods of cultivating and planting
taro”, written by a native Suzhou scholar Huang
Xingzeng (1490-1540) (He 191).

“There 1s another kind of taro whose flowers are
on the vine like stem. After the flowers fall, the
pods begin to develop [underground]. It is called
Luo Hua Sheng (peanuts).”

In 1538, peanut was listed as a local crop in Chang
Shu Xian Zhi F#G4E, [County gazetteer of
Changshu]. In 1587, a local Fuzhou scholar Wang
Shi Mao - tt## recorded in his treatise on notes
on gardening methods (Xue Pu Za Shu Z2[EFEHT)
that “taro, peanuts originated in Jiading. Peanuts
are especially easy to grow”. In 1608, it was
recorded in treatise Xian Ju Xian Zhi {llIfER&E
that “the seed of Zhejiang peanuts all originated
from Fujian”. Though it is generally accepted that
in the first half of the 16th century, peanuts were
first introduced into coastal regions of Shanghai,
Zhejiang and Fujian, the exact place cannot be
determined. Portuguese was possibly the source
of introduction of peanuts, for in the early 16th
century, Fujian established frequent trade with
the Portuguese after their arrival in Macao in
1517. After the Portuguese were expelled from
the Canton estuary, they began illegally trading



with Chinese merchants in Ningbo, Zhangzhou
and Fujian. Fujian soon became the entrepot of the
Sino-Portuguese private trade and peanuts were
likely introduced from the hand of the Portuguese to
Fujian merchants. Moreover, Shanghai was at that
time frequently trading with “cotton dealers from
the southern Fujian” (He 192). Peanuts were likely
brought to Shanghai through the cotton exchange
Therefore, Fujian and Shanghai were likely two of
the earliest places for peanut cultivation.

In sum, American food crops were introduced
into China during the Columbian Exchange by
Europeans through Sino-European trade and
exchange. The introduction of American food
plants enabled Chinese farmers to produce food
from soils that were previously thought to be sterile
due to their altitude, aridity, sandiness and other
factors. Alotofthese New World food plants mature
faster, have better nutrition value, and are able to
tolerate environmental stressors and diseases. As
a result, it reduced hunger and famine in China
and helped improve nutrition values in food and
promote sustainable agriculture. American food
crops were accountable for, though not fully, the
population explosion from 13 million in 1500 to
400 million in 1900 (Chen 4). Since New World
food plants demand different soils, weather and
cultivation techniques from indigenous Chinese
crops, they “do not compete with old crops but
rather complement them” (Nunn 169). In addition,
Many of those New World staples, such as chili
peppers, became culinary centerpieces and played
an important role in the evolution of local cuisine
in China.

Conclusion

The discovery of the New World in 1492 was
indisputably a turning point in the global history,
as it connected the entire eastern hemisphere with
a New World, which was unknown to the Old
World before his voyage. The great discovery
also triggered substantial economic and cultural
exchange between old world countries. Precious
metals and food plants in America were exploited
by the Europeans and transported to many of the
Old World countries, such as China, thus greatly
changing the economic conditions in these regions.
American silver, shipped to China by the Europeans

during the Columbian Exchange, played an
important role in the economic development
of China and Sino-European relations in Ming
dynasty. First of all, it provided a solution to fiscal
and monetary crises which can be traced back to
the instability of the Yuan monetary system. As
a consequence of the international bullion flow,
China transformed and entered a new monetary
era where silver became the dominant currency
in the country. The abundant supply of American
silver stabilized the Ming economy by satisfying
the demand of Chinese merchants for trade. While
American silver was imported from Europe to
China through Spanish, Portuguese and Dutch
galleons, Sino-European trade reached its peak and
flourished as never before. The intense demand for
silver on the Chinese side, and the equally intense
demand for Chinese luxury goods on the European
side stimulated commercial exchange. The huge
population expansion in Manila illustrates this
flourishing trade. However, this deluge of foreign
silver was not an unmitigated blessing. In the late
Ming dynasty, as China was too dependent on the
importation of foreign silver through commercial
trade, the monetary system became extremely
fragile, leading to an economic and fiscal collapse
in the country.

American food plants, transported to China
through the same trade routes as silver, also had
a profound effect on the Chinese agriculture. New
World crops not only reduced famine, as they were
rich in nutrition, calories and vitamins, but also
allowed infertile soil to be cultivated. American
food crops exerted a long-term influence on China,
as the country became the world’s largest potato,
tomato and chili pepper producer centuries after
the Columbian Exchange.

The aim of this paper is to elucidate and explicate
some of the impacts of the Columbian Exchange on
one of the Old World countries, China. However,
there are many questions still waiting to be explored
in the future. These include, firstly, other American
food plants that were introduced into China during
the Columbian Exchange, such as sweet potatoes,
chili peppers and tomatoes; secondly, the economic
impacts of Sino-European trade on the New World
and the West, including the slave trade triggered
by the Columbian Exchange; thirdly, the reason
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why China, a prosperous country which owned
silk, tea and other traditional handcrafts highly
valued by the Europeans, stagnated after the 18th
century, allowing Europe to surpass its economy;
and finally, the impact of the Ming-Qing transition
and Qing Dynasty isolationist policies on Chinese
economy.
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What are the Theories Underlining Acupuncture and
What Role did it Play in the Development of Traditional Chinese
Medicine?

Tin Chan

Abstract

Built upon almost 2,500 years of traditional knowledge, acupuncture is one of the best-known components
of Chinese medicine. Commonly contrasted with Western medicine, Traditional Chinese medicine (abbrev.
TCM) is becoming increasingly popular today; not only in Asia, but also in Western countries.

The relevant doctrines of TCM are deeply rooted in historical texts, one of which is The Yellow Emperor’s
Inner Canon (Huangdi neijing, 7 M%&) written during the Han Dynasty (Lu, Gwei-Djen and Joseph
Needham, 13). It summarizes dialogues between the Yellow Emperor and QiBo, (I57{H), his minister and
doctor. In which, key medical concepts and techniques of acupuncture are discussed, e.g. the idea of gi,
% (sometimes translated as “vital energy”) and its relationship with the jing Iuo &84& (often translated
as meridians and collaterals). These concepts aid in the understanding of acupuncture’s therapeutic effect.
Modern acupuncture builds on the theory delineated in the classical texts, along with an accumulation
of experience, borrowing knowledge from other medical systems, especially modern Western medicine.
Fundamentally, acupuncture consists of inserting needles into specific points on the body that stimulate
therapeutic responses.

Over the past few decades, much research into acupuncture has been done to determine its clinical efficacy.
In this paper, we shall look at the origin and historical development of acupuncture, and how it may be
applied in today’s medical world.

Multiple sensations described by patients include
soreness or ache (fi§), tingling or numbness (Jff),
distention or pressure (if), and heaviness (AH).
The term “needling sensation” is generic of the
patients’ responses. . A formal definition of g7 is
the intangible substance by where “one’s disease
lives”, and can be classified into pathogenic gi,
which is harmful, and anti-pathogenic gi, which
defends against pathogens (Kawakita et al., 192).
Huangdi Neijing also states that g7 be affected by
the way the acupuncturist administers the needle
puncture. The increased sensation of gi is felt by
the acupuncturist’s “needle grasping”, as “tense,
tight, and full” (J.Z. Yang, 1) like “a fish biting
onto the bait” as described in ancient literature.

Introduction: gi and blood circulation
(Han Dynasty and modern)

While Western medicine puts emphasis on the
anatomical structures of the human body, Chinese
physicians conceptualize the body as a functional,
holistic whole with interactive components. It is
believed that this interaction, often referred to as
one’s bodily soildity — g7 %R, is vital to one’s
well-being.

To understand ¢gi, one must understand the
definition of acupuncture: it is a TCM intervention
where needles stimulate different points (acupoints)
on the body. It is believed that the stimulation of

acupoints can strengthen the g7 and its ability to

regulate the function of the viscera (FLH#<Hff) so Nowadays, efforts have been made to quantify the
to increase immunity (Ni, 52). concept of gi, specifically the relation between

the g7 sensations and how it may be quantified by
clinical efficacy. This includes several research
studies in order to examine the mechanisms of g7
sensations through neuroimaging techniques (see
Section 6).

Qiis commonly known as the “needling sensation”,
the tactility when a needle punctures the acupoint.
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Section 1: Jing Luo system

The term jing luo (8&84%) first appeared in the The
Yellow Emperor’s Inner Canon. It is defined as a
system that can “control human life, yet it is where
disease and pathogens live. Thus, the jing luo are a
series of pathways that circulate gr to regulate the
physiological activities of the zang fir or viscera
(see Section 2). Specifically, the acupoints are
where the gi is connected to the internal visceras.
Puncturing certain points can regulate the flow of
qgi, curing the illness of an associated viscus.

The jing luo system is constituted of two parts:
Jjing and Iuo. Jing refers to jing mai (¥8Hk) and
represents the meridians, different series of
acupoints (see Figure 1.1). Luo refers to [uo mai (
4%Hk) and represents the collaterals, the branches
of the main meridians.

The Jing-Luo System

12 Meridians:

LU, Lung
Hand 3 Yin meridinm Y HT Hearl

PC. Pericardium

Jing-Mal Hand 3 Yong m-mm{ & ;"‘;‘_’?_‘:"’:
(% TH, Triple Heater

SP, Sploan
KD, Kidney

Fool 3 Yin maridans
LV, Liver

Fool 3 Yang meridians a'.umw ‘Bladder
GB, Galblacier

Jing-Luo
sySMI gv. Concertion Vessel
(1) 8 Extraordinary Channels: < £ Gras vasse
(/R EX, Yang-Wei Vessel

15 Cuollaterals:
Luo-Mal Regular mmu"
L

Figure 1.1 Levels of organization In the jing luo system. The addition
of the eight extraordinary channels (in modern day) is boxed in red.

The jing luo system we know today was
discovered through a series of trial and error by
ancient Chinese medical practitioners (Ni, 26). As
technology rapidly developed overtime, the types
of'needles used in acupuncture (see Section 3) also
grew in variety, hence advanced the discovery of
additional acupoints, which expanded the jing luo
system greatly.

There are a total of 12 regular meridians, where they
include the Three Hand yin and yang meridians
and Three Foot yin (f2) and yang (%) meridians
(see Section 2). Each meridian is associated with
an organ. However, these organs should not be

perceived as individual anatomical parts, but as
bodily networks functioning interdependently (Ni,
28). This means that meridians cannot be observed
anatomically. There are 15 collaterals parallel to
the meridians where they are divided into regular,
small, and superficial collaterals, varying in size
and length.

The eight extraordinary channels (see Fig. 1.1)
were introduced afterwards, though little is known
about their origins. The first record of them was
in a book called Qi Jing Ba Mai Kao &%/ \ [k
*# (1572), written by Li Shi-zhen (EHWFE, 1518-
1593), famous doctor from the Ming Dynasty.
However the application of these channels did not
flourish till acupuncture diodes were discovered
from 1970s onwards.

These eight channels have three differences from
the 12 regular meridians. Firstly, these channels are
not associated with the zang fir viscera. They are
alsonotrelated to each other as are the 12 meridians.
Furthermore, most of these channels do not have
their own acupoints, with the exception of the du
mai (B » governing meridian) and ren mai ({£
% > conception meridian). In fact, their acupoints
overlap with the regular meridians (Kawakita et
al., 207) and act as storage vessels or reservoirs of
energy, assisting the regular meridians. Moreover,
they acquire similar functions to the meridians.
This occurs because they balance the gi by forming
a conduit that connects, coordinates, and facilitates
communication among the 12 regular meridians
(Kawakita et al, 211). For example, the major
purpose of the dai meridian 77 is to store and
control the g1 of the gallbladder.

Clinical techniques nowadays utilize the eight
extraordinary channels, both in Eastern and
Western acupuncture. One of the well-known
techniques is an “ion pumping chord” treatment
developed by Dr. Yoshio Manaka (1911-1989),
a famous Japanese acupuncturist. This treatment
uses uni-directional diodes to stimulate the eight
extraordinary channels. This has been clinically
shown to activate one’s intrinsic bioelectrical
system (Matsumoto, 10). The diodes were
originally developed to treat burns, but were found
useful in stimulating the extraordinary channels.



Three Yin Meridians

of Hand

This is a significant example that demonstrates
how modern technology can be incorporated
with ancient medical theories of the meridians
and collaterals. Dr. Manaka’s work is influential
to the development of acupuncture, as it builds
on the theory of the eight extraordinary channels,
increasing the credibility of acupuncture as a
clinically efficient technique.

Section 2: Meridians and collaterals,
connection to visceras (117~ ) and
Yin and Yang

Each of the 12 meridians is connected a particular
viscus The meridians and the viscera share an
interior-exterior relationship as stated in Huangdi
neijing.

As outlined above, the 12 regular channels are
associated with certain viscera. (Note: though the
viscera use the same name as Western anatomical
organs, they are only guidance as to where the
visceraregion is.) The viscera listed are categorized
as yin and yang based on their functions or
locations (see Fig. 2.1). Acupuncturists can use
the information to analyze what may have caused
the disease, and treat the right acupoints in order to
suppress/incite the g7 of that viscus.

Three Yang Meridians  Three Yin Meridians
of Hand of Foot of Foot

Figure 2.1 Meridian systems of the foot and hand

* The Three Hand yin Channels — lung,
pericardium, heart. (zang viscera)

e The Three Hand yang Channels — large
intestine, triple burner, small intestine (fu1
viscera)

* The Three Foot yin Channels — spleen, liver,
kidney (zang)

*  The Three Foot yang Channels — stomach, gall
bladder, bladder (fiz)

Three Yang Meridians

By stimulating certain acupoints, physicians can
regulate the g7 of the corresponding viscera. The
zang, yin viscera’s essential functions consist in
manufacturing and storing g and blood, while
the fiu, yang viscera’s essential functions are to
transmit and digest substances, as well to evacuate
the pathogenic gi.

It is believed that health is achieved when the
body is in harmony, also known as a dynamic
equilibrium. This means that all the g7 in each
viscera are in an holistic harmony. Hence, harmony
is crucial to the establishment of yin yang theory.
However, disharmony signifies the deficiency
or excess of yin and the yang. (Ni, 113) hence
allowing disease to arise because the balance in
g1 has been disrupted. When yin is in excess, the
yang is damaged, leading to the development of a
cold disease (e.g. a cold). This is referred to as the
body being liang)5 (cool), meaning that the gi is
weak. When yang is in excess, the yin is likewise
damaged, leading to the development of a warm
disease (e.g. measles). This is commonly referred
to as the body being reZl (hot), meaning that the gi
is stagnant and clotted (Ni, 126).

All acupoints can be classified as yin or yang.
Acupoints above the waist are more yang than
those below the waist. Therefore, yang gets
stronger as they move up the body. In addition,
the left and right of the body can also affect yin
and yang. The left body is the yang side, while
the right body is yin side (Ni, 121). This concept
originates from Huangdi neijing, as it states: “one
would gain more g7 from the sun by facing east.”
Since the sun is as source of yang, the left side of
the body, facing east, is yang as the sun rises from
the east.

However, the body may not always be in a dynamic
equilibrium of yin and yang though one may seem
physically fit. There may be subtle shifts between
yin and yang, and are affected by behavior or
emotion. For instance in emotion, when one is
angry, yang may dominate; when one has calmed
down and resumed to a calm state, yin may become
dominant (Ni, 124).
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Figure 2.2 Yang and yin relationships in bodily components

Building upon these techniques, acupuncture
stimulation nowadays is also aimed at replenishing
the depleted yinor yang. Acupuncture practitioners
attempt to determine the origin of the imbalance,
and correct it through stimulating acupoints, and
sometimes moxibustion (colloquially known as
cupping). This restores balance thus health in
the body. This is a much more modern approach
to treating disease - practitioners can combine
adjunctive therapies to acupuncture, whereas in
past, only stimulating acupoints were know, hence
a limited therapeutic effect was achieved.

Section 3: Nine needles, acupuncture
puncturing techniques

Since ancient times, people observed that massage
using sharp objects could relieve pain. As time
progressed, people began puncturing their body
surfaces with sharp objects (e.g. stones or twigs)
at specific points to relieve pain (Unschuld, 21).

The earliest archeological evidence of an
acupuncture tool dates to the Neolithic period.
Archeologists found a quadrilateral, pyramid-
prism shaped stone at 4.5 cm length which had a
sharp but rounded tip. Historians believe that this
was the acupuncture tool that ancient texts called
the bian shi (Jsi4a) which was used for treating
boils and aches on the body (Unschuld, 24). This
was one of the very first needles attempting at
acupuncture.

Figure 3.1 Bian-shi, an archeological drawing (Lo, 112)

Acupuncture needles evolved overtime as forging
techniques in China advanced, such as from the
bone needles made from animals (approximately
8000 years ago) to the the metal needle invented
during the Shang Dynasty (1600-1100 B.C.). The
metal needles were much more advanced since it
allowed for a deeper and precise insertion, whereas
ancient needles could only strike the surface of the
skin (Unschuld, 34).

The systemization of needles did not really
occur until the Han Dynasty, as shown by the
archeological excavations in the Han tomb in
Hebei province. There were nine copper needles
found, five coated with gold and four coated
with silver. These needles were 6-8 cm in length
approximately, and 2 millimeters in diameter (-

B [0 %% {#4¥)8E, 1) as shown in figure 3.2.

Figure 3.2 Needles from the Han tomb in Mancheng Han tomb
(FPEIEZX FH)EH, 1)



The Huangdi neijing mentions a categorization of
“nine needles”, which differ in shape and function:

1. Arrow headed needle (f8&f) used for
superficial skin diseases

2. Round needle ([ElEf) used for massage and
muscular pain

3. Blunt needle (§2#f) used for vascular and
febrile diseases

4. Sharp needle ($81), used for abscesses and
carbuncles.

5. Sharpround needle ([E[fl|El), also used for
abscesses and certain acute conditions.

6. Sword needle ($&1) used to pierce abscesses
to drain pus.

7. Filiform needle (Z2#f), used as normal
application on acupoints.

8. Long needle (£&1), used for deep needling to
the muscle level, to treat chronic rheumatism,
sciatica, etc.

9. Large needle (KEt), used for swelling of the
abdomen.

Overtime, the quality of the needles improved as
a result of the advancement of technology thus
acupuncture became increasingly popular. Needles
became much thinner and sharper to puncture
the meridian more precisely (Unschuld, 32). The
needles in the Ming Dynasty (see Fig 3.3.) were
made of copper alloys, mainly with zinc. Other
metals e.g. steel, silver, tin were also used.

?@ép

el
-l
- onER

Figure 3.3 Archeological drawing of needles from
Ming and Qing Dynasty ((RirilIZ, 1)

In the 20th Century, foreign impacts also
contributed to the standardization of acupuncture
needles. For example, the invention of a “guide
tube” (see Figure 3.4) that came from Japan helped
improve the accuracy of puncturing. Though there
were still many types of needles, only the filiform,
long and sharp needles are used by mainstream
practitioners today.

Smm—
\

Figure 3.4 Guide tube and Long needle (& 21l1)7, 1)

Nowadays, the practice of acupuncture is much
more widespread. As a result, the manufacturing
of needles became cheaper and accessible. In
contrast to the Han Dynasty, needles were over
10 times thinner in diameter, ranging from 0.2mm
to 0.4mm. Made from stainless steel, needles
were one-time use, largely eliminating the risk of
infection.

The thinner diameter, varied materials and better
sterilization of acupuncture needles show the
development of technology since the Han Dynasty,
as well as the increasing importance of hygiene
in modern medical practice. These improved
equipment have also contributed to acupuncture
being more widely practiced.

Figure 3.5 Disposable sterilized acupuncture needles used in
Chinese clinics (R 2111)7, 1)
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Section 4: Acupoint nomenclature

In Chinese nomenclature, acupoints are named
after three criteria:

1. Anatomical position — named based on their
location on the body

2. Therapeutic effect — named based on their
therapeutic effect. For example, duan-xue (
E177) translated literally means “interruption-
acupoint”, in which its function is to treat
hemorrhage, the escape of blood from ruptured
blood vessels.

3. Symbolism — name suggests the meaning of
the point’s location. For example, long-hui (FE
#77) means “dragon meeting”, and is located
between the eyebrows.

In Western nomenclature, a meridian numbering
system was developed to name the 12 meridians
and 8 extraordinary channels, based on the
corresponding zang fir organs. This can be seen in

The Conception Vessel Meridian

Cv1l huiyin #fa
Cv2 qugu fhf

Cv3 zhongji &
Cv4 guanyuan [5G
Cv5 shimen FHPY
Cv6 gihal &

Cv7 yinjiao [z
Cv8 shenque g
Cv9 shuifen A%
Cv10 xiawan TRt
Cv11 jianli E@H
Cv12 zhongwan thjz
Cv13 shangwan L%
Cv14 juque ERM
Cv15 jiuwel MR
Cv16 zhongting dhjE
Cv17 tanzhong M
Cvi8 yutang E%it
Cv19 zigong %%
Cv20 huagai TEZE
Cv21 xuanji i
Cv22 tiantu X2z
Cv23 lian quan 5%
Cv24 chengjiang &%

Table 4.1 and 4.2 (Appendix).
Figure 4.1 Conception vessel (CV) Meridians diagram

An example of how this meridian numbering
system can be seen in Figure 4.1: each acupoint
is given a number, in which the order ascends in
the direction of Yin: “CV1, CV2, CV3, ...”. This
helps practioners to locate the points, as well as to
locate specific acupoints.

Section 5: Diagnostic techniques —
then and now

To determine what type of treatment should be
used, practioners must first diagnose the disease.
Though there are many diagnostic techniques,
e.g. energy levels (see below), pulse taking,
etc. as explained in Huangdi neijing, using the
cosmological cycles was one of the most popular
methods.

In the Han Dynasty, it was believed that human
body and other natural phenomena corresponded
to nine cosmological bearings. For example, the
human skin corresponded to the heaven/sky, just as
the sky envelops the earth’s environment. Another
example is the body’s system of collaterals
corresponds to the landscape; the channels are
similar to the rivers and streams flowing through
land. Other cosmological bearings include the
earth, man, seasons, sound, scales, heavenly
bodies and wind.

The Han Dynasty practitioners therefore observed
one’s daily routine (e.g. diet, exercise, etc.) as
well as phenomena in the macrocosms (e.g
seasonal changes, revolution of stars in the sky,
etc.) to diagnose the patient’s cause of disease. In
essence, it was believed that natural factors such
as geography and weather can affect one’s disease.
For example, in Eastern China, the climate is mild
and maritime; hence many people eat fish, a food
where the Yang gi is in excess. This stagnates the
flow of blood. They also eat savory (salty) foods.
The excess salt dehydrates the body and makes the
blood congealed. This is why people who live in
the East have dark colored skin, and suffer from
carbuncles and boils due to hypertension or high
blood pressure (Ni, 152). Thus stone needles are
used more often on Eastern Chinese people to
release the excess Yang gi from the body.



Today, acupuncture diagnosis uses pulse diagnosis.
In fact, this diagnostic method is briefly mentioned
in the suwen, a significant part of the neijing
that focuses on natural law and the relationship
between health and disease. This method is used to
determine the severity of diseases based on pulse
symptoms, characterized by the axis energy levels
— the extent of yin and yang within that energy
level (Diamond, 121):

There are six different energy levels: Tai yang,
Yang ming, Shao yang, Tai yin, Shao yin, Jue yin.
One important note is that the yin and yang are
unrelated in this case; they simply indicate which
is in imbalance.

TAI YANG YANG MING SHAOQ YANG
SI HT LI LU TH PC

Shaknn HET##% Lidssss  LUdss THSS £ POTHEE

Shdwx HES## LE10 #4# LU-THk THE#+ POk ke
HT-3 44 4] LI1Lwkk LU-6k

BL-dbk# KL10# 44

BL-594#4 KLT#% A

BL-sbkhe  KL#sx . P

BL-fT44x  E1Eas :;-:::::* TP sk GRM#%3  LRasss

BL-65 % Kl-bsess STdteay  SPbas GRAS##3  LE3sbsd]

BL KI ST sr GB LR
SHAO YIN TAI YIN

Figure 5.1 Principal meridians (Diamond, 120)

In the yang energy levels, the Tai yang stage has the
greatest yin and shows a weak but constant pulse.
The Yang ming stage has less yin and shows a
weak but rapid pulse. The Shao yang stage has the
least yin and shows an unstable and weak pulse.

In the yin energy levels, the Tai yin stage has the
greatest yang and shows a weak pulse. The Shao
yin stage has lesser yang and shows an extremely
faint and weak pulse. The Jue yin stage has the
least yang and shows a frail and indefinite pulse.

As one may see, ancient diagnostic techniques
relied more on the concept that the body worked
as a holistic whole, and therefore took into account
other factors such as the cosmological, which were
different the body’s symptoms. But nowadays,
perhaps affected by the scientific nature of
diagnosis in Western medicine, practitioners use
more palpable approaches such as taking the pulse,
checking the color of the tongue, etc. which can be
seen as a more evolved diagnostic technique.

JUE YIN

# = Least important acupunture point
winx = Most important acupunture point

Section 6: Acupuncture and related scientific
research in the West

Acupuncture is undeniably effective in treating
acute pain and diseases. There is therapeutic as
well as some clinical evidence that indicates that
acupuncture is not “hocus-pocus”. However,
many western scientists and doctors doubt the
actual results of acupuncture, that it may be only
a result of the placebo effect, in that the notion of
acupuncture being effective may cause a complex
stimulation of hormones in the patient.

In general, when people are being “treated” by a
placebo method, the placebo effect can actually
change blood flow patterns in the cortices of their
brains (Briggs et al). In order to test whether
this held true in acupuncture, studies used sham
acupuncture to emulate the effects of acupuncture
to test the placebo effect. In studies such as Roxana
et al. and Carlsson and Bengt, they showed that
the placebo effect does play a statically significant
effect, but not as much as the actual acupuncture
technique itself.

However there is also much evidence to support
the clinical efficacy of acupuncture: there are
multiple attempts to explicate acupuncture using
Western medical concepts, in modern anatomical
terms.

Acupuncture may have an effect on the body’s
stress response system, otherwise known as the
hypothalamus-pituitary-adrenal (HPA) axis due to
the release of psychological hormones, which may
explain why patients report lower stress levels after
treatment. 3-endorphins — peptide hormones that
stimulate the opiate receptors — may be the reason
behind the effect of acupuncture on inhibiting pain.
Endorphins are released in response to a wide range
of phenomena. Similar to morphine, endorphins
are sedative hormones that diminish the perception
of pain and stress in one’s body, In a double-blind
study done by Roxana et al., results show that there
are elevated levels of B-endorphin in the blood
when acupuncture is being performed (Roxana,
1). Furthermore, when participants were given real
and sham acupuncture, real acupuncture showed
a more statically significant effect on depression
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than sham acupuncture, hence showing that the
placebo effect had not taken effect. However, this
may be an inaccurate theory because the patients
were already in stress and pain, which could have
already induced the secretion of endorphins well
before the acupuncture was practiced.

Building on these hormone theories, noninvasive
neuroimaging techniques have been used to
investigate the mechanisms of acupuncture. In
the study of Hui et al. 2009., by using blood-
oxygen-level dependent (BOLD) fMRI, intense
signal was observed in the limbic system when
acupuncture needles were administered to create a
strong “needling sensation” of gi. This suggested
a link between neural activity and gi, that gi
may be a result of the electrochemical signals
released when acupoints are stimulated. This is
related to the concept of “bio-electricity”, which
studies the electric currents that flow in nerve
impulses. Nuclear-magnetic-resonance (NMR)
based metabolomic techniques demonstrated that
acupuncture stimulation can change the levels
of leucine, lactate, glucose, etc.(Wu et al. 2010).
However, all these are proof-of-principle studies
done on a limited number of subjects (48 healthy
subjects), thus the theories cannot be generalized
to a more general population.

But other theories better explain why acupuncture
has been shown to work well on the nausea and
vomiting. In the 1950s, the nerve reflex theory was
proposed by Ishikawa and Fujita ef al., suggesting
that the body’s periphery (skin) is connected to the
internal organs through a reflex called the viscero-
cutaneous reflex. If the periphery is stimulated
with acupuncture needles, the blood flow pattern
to the stomach and abdomen is reversed, which
could explain the effect on nausea and vomiting.

Despite these theories, the main clinical
implementation of acupuncture in Western
medicine today is in anesthesia - the use of
acupuncture needles to administer insensitivity
to pain, especially during a surgery. There are
many advantages of acupuncture anesthesia
over the conventional general anesthesia, which
involves the use of drugs or gases that may offer
potential side effects. In acupuncture anesthesia,
the general patient does not lose consciousness

and can communicate with the surgeon. This
would not be possible under general anesthesia,
where one may fall asleep or have numbness in
their nerves. In addition, acupuncture anesthesia
does not pose risks that commonly found with
general anesthesia. For example, if a patient had
to be operated with nil per os (nothing through
mouth), acupuncture anesthesia would prove to
be less problematic than general anesthesia (Lu
DP, 10-16) This is also not to mention that there
also other advantages, such as cheaper equipment
used, as well as no monitoring personnel is needed
(Lewith, 1).

Conclusion: The combination of western
medicine and TCM

It is clear that acupuncture has become a
fundamental technique of modern TCM. Over
3000 years of accumulation in ancient doctrines,
a multitude of experience has been accumulated
into treating a wide range of diseases. Different
acupuncture theories have also contributed to
modern acupuncture as it has been spread to
different countries: Japan, multiple regions of East
Asia, America, Canada, etc. An example of this
is Dr. Manaka, and his technique of using diodes
to treat the eight extraordinary meridians. In fact,
some have accepted acupuncture as a clinically
effective therapy.

Acupuncture was built on the ancient doctrines
since the Han dynasty. Han practitioners followed
the traditional clinical practice in TCM - a
diagnosis was used to confirm the disease, and
the corresponding treatment was prescribed.
Specifically, they used their knowledge of the
cosmological cycles and macrocosms, as well as
the diet and daily habits of the patient to diagnose
the disease, and then administered acupuncture
stimulation accordingly, based on the system of
acupoints - the jing [uo system - as well as the
concepts of how the meridians related to certain
viscera, to cure the patient. This knowledge
was developed by generations of practice and
experience and condensed mainly into the Huangdi
neijing, and the basic principles of acupuncture
have been passed down as the ancient dogma of
acupuncture till today.



Acupuncture was not introduced to the Western
world until the 1500-1700s. The Dutch East India
Company, while pursuing merchant trading of the
Ming Dynasty monarchy, brought acupuncture
procedures back to Europe. This was the very
first recorded introduction of acupuncture into
the Western world. One result of this was the
development of the Western hypodermic needle
from Chinese acupuncture needles. Sporadic
clinical reports in Europe have recorded the use
of acupuncture needles to relieve pain (Lu DP, 54-
57).

Acupuncture impressed the American public
when the President Nixon’s trip to China in 1972.
Upon his return, Major General Walter R. Tkach,
of the U.S. Air Force and physician to President
Nixon, wrote an article in the July 1972 issue
of Readers Digest: “I Watched Acupuncture
Work,” (Tkach WR, 146-148) which helped
make acupuncture popular in the U.S.. Prior to
Mr. Nixon’s trip to China, James Reston, the vice
president of The New York Times at that time,
had an appendectomy performed in Beijing under
acupuncture anesthesia. As a result, he remained
conscious during the entire procedure (NY Times,
1972). Dr. Samuel Rosen, a New York surgeon,
observed acupuncture being used as anesthesia
during his visit to China and reported that he
could not explain medically nor scientifically the
anesthesia he had witnessed.

Since then, teams of U.S. physicians have been
sent to China to witness acupuncture anesthesia
being applied in open-heart surgery, renal surgery,
dental extraction, etc. The physicians witnessed
successful surgical operations that were performed
using acupuncture anesthesia. They were not only
intrigued at that the fact that the patients were
fully conscious and responsive to the surgeons’
movements, but also amazed by the fact that
needles were placed in acupoints irrelevant to the
surgical sites since it seemed that there was no
apparent relationship between the acupoints and
anatomical organ (Lu DP, 54-57).

In 1972, the first cases using acupuncture anesthesia
in the U.S. for surgical operations were performed
at the Hospital of Albert Einstein College of

Medicine in The Bronx, New York. The surgeries
involved a successful skin graft operation (Berger
J, 1972). Nevertheless, the clinical efficacy of
acupuncture was still doubted.

Since the year 1970s, acupuncture anesthesia
has been used for many surgical procedures.
Thousands of open heart operations have been
performed under acupuncture, with a success
rate of >90% (Reina, 1). In fact, many surgeons
have considered acupuncture anesthesia as a safer
method than general anesthesia, as explained in
Section 6.

However, there are many acupuncture concepts
that do not have an equivalent in Western
medicine, causing it to be hard to understood by
Western medical practitioners, thus the debates of
acupuncture as a globally proven technique to treat
diseases is still unsettled. This is because there are
many “grey areas” between both medical systems;
Western medicine is deeply rooted in human
anatomy with physical evidence, and has specific
focuses on each and individual natomical system.
TCM is the opposite: it is deeply rooted in the
concepts of one’s state of health, and focuses on
the body as a functional, holistic whole, yet there is
no physical evidence that clearly demonstrates the
concepts of gi. To many scientists, this is the main
reason that they unwilling to accept acupuncture
thereby modern TCM in general. Nevertheless,
it is still undeniable that acupuncture is clinically
effective. Many researchers believe that there is an
ultimate convergence point that can be reached in
both Western medicine and TCM, that the “grey”
area of medical knowledge is only “science that
cannot be explained yet”.

With consideration of the next few decades, may
acupuncture finally be able to be explained in
modern scientific terms? Even so, Is this really
the correct path for TCM? Though being able to
explain acupuncture in modern Western scientific
terms ultimately is an excellent achievement for
the merging of TCM and Western medicine, and
can help acupuncture become more accepted; on
the other hand, TCM may have lost its unique,
cultural significance built on what is worth 3,000
years of medical corpus knowledge.
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Appendix

Table 2.1 Categorization of the zang and fu viscera

Yin interior viscera Yang external viscera
(Zang i) (Fu fif)

Heart Small intestine

Liver Gall bladder

Spleen Stomach

Lung Large intestine

Kidney Urinary bladder
Pericardium Triple burner

Table 4.1 Abbreviations and number of points for the 12 meridians

(WHO, 2-6)

Corresponding Viscera | Abbreviation | Number of points
Heart HT 9
Large Intestine LI 20
Small Intestine ST 19
Lung LU 11
Pericardium PC 9
Triple Burner TB 23
Gall Bladder GB 44
Kidney KD 27
Liver LV 14
Stomach ST 45
Spleen SP 21
Urinary Bladder UB 67

Table 4.2 Abbreviations and number of points for the 8
extraordinary meridians (WHO, 2-6)

Channel Name Abbreviation | Number of
points
Du (BHk) Governing GV 24
Vessel
Ren (fFAK) Conception Ccv 28
Vessel
Chong (fEfJK) | Penetrating EX Extra
vessel (overlap with
meridians)
Dai (#7Hik) Girdle vessel | EX Extra
Yang Qiao Yang Mobility | EX Extra
(PFEEAR) vessel
Yin Qiao Yin Mobility EX Extra
(P2EEAR) vessel
Yang Wei Yang Mobility | EX Extra
(PG 4ERR) vessel
Yin Wei Yin Mobility EX Extra
(P2HERT) vessel

39



40

BEMTH R ARER T PRGBS &
FLE

i CREERD) F RO > FAMAEEE td A T SRR AR R (582 © £ 7 XL
RRECET - YLy B - BE ~ 6B BASF AR AR B (X A o SAT o B — 1A flE s A T R B

B T WREBERTEE R - B R 2 H - TRk - KHEMiEe) -

(HEM

&rE) o~ (CEEER) FREPIRREAC - MEERIVIKIPRECRANL - IR,
RLA TR 5 o BB R — TR AR Y B dais By EhY) - 00 —{lE flElla & s A sy - St
THRREERY - BAEUEERNRERS - A SCEIRFRINER - FERE R S 2T M R 22 DL
S ERYIRIA - PEMAAIIAI S - BT A ER R SRR SRy E -

I F R ER

FaJE 2 ATHY IR & ke - #E RN
768 Bil g R W — I 15 s B BR Y B G - FRERE
(UEgsE - KRELY - TEILRY &

AR Ay B o

ETEFH BRI IR TEE R TR £
EBHE(IH & B ERIR (% - 15 &R — (RS
il - B r AREARSERRE 250 - BREEH
HEATETIGRER N - RAIAESIARE L ACK
JH SEAREEY 2 o

PR > FT LB TG FREE I > 2 BRI
B BB o B R R4
FTHRMRVEY B > 10 RN
RSN+ T — R SRR 75 T R (g
T i E A EEER LRI - (R
1) O REEEt N+ TR BEEL 2
BUSIIES - eI BB G AT T A
5 YIE REE = RE - DR URITEE
Beo (FBHER2) ) SRRASSEIE z B EHE th s
H+ T SEAHE - HR AR FERE R
PHOMHE - Hrh— B2 H R = 2B —fE 1T
B0 TR 5 1T 5 — BB P 2 T TR
ATSHERRIE |, BRI -

AL o 2 Bt LLANET 2 2558 7Y £ BEY T
% > =R NMMA S SER BEA 0] 7Y £ B K 1%
I - A ORISR - =R BT REE
AIEZ 5 5 WERRIRFE F A MERE 5 1 LEIIRY

BB R o SRR R B
RF— B T s o

FITLA - RIS - WUBLRS - JRUEL < 1ok B FL L —
figt - EHOR B EEERHIENY) o A - JRUEL - B
Fhnk o MG CEERR - BE Wik
BEAEPRIYEIE -

(EREafERE) - £REW - =FFE - LB
ME o W

CulEfegsy) - wmwzd - eBeme W
= CBERE) : SCEEZAR - TURIUR A o

(4)

BRI AR 7 CREEMK - BEiRER
SMED) thATEREY THIURE - £EZ2&]

HE - G AMEERZ B RAE— > ERFIR
PR T I S AR 0 2 R R e T Ak o el S
SRR FRIRY A A BRURERRTIR  EREE
HERA U R B A - A R A0S B
BRI BB ARE o MBI - B - B - B T 2
P K 5 F s 75 BRI > XT) AR SR —
MPBUEFEL -

EREE (BRAEER - BE) -

B EAE S  SEE  BEEE - AR
5] JUALRE » AN - AR BB T - O



HERE (Fnh&E—E—17%) TRIR
EEE (CEUENE) -

wHTET+—HZT=H - NSRRI
Bt HER  KMEFR - BRE/AR - RE
@ kR - RERA  MIIAEHES - 74
BAJURIN - Bran e EIEBFRTELL o (O

EEETT Ry o HOWEER By T EDYIE B A R

DEfER TN B - ISk TB -
W52 s BY)REIGE S0 - IR T
BREG  #iME 2 > WA B DUERE R T B 1
EARENY) 5 MEE NANFEEITIRG] - BUERENS
BRI TR EAENCE  EE - DU
& o

PR > TURIE Ry BB ERIE A £ Wi
I it

(RE - fFd) - BRI XEFZ - WR
BRE .

Mo AR - WRK TRV - g e - BUR
A BixG— - AIgHE A JURIT - )

WA TR R R s RS B —
MECEREY) - Wit HEKEIB = p L -
B0~ JURIUE Byt B A X WY RC kR LA -
CGREE)Y & TIRERFREIEM - 1 £
[EAILE - 97 CBE - EHEGE) scilk - EIEBK
B IR B EE =67 FERA - #£H
B0 SURBINEZ RIS EF 27X - &F
—HEARREGE X -

R e a] & - JUE 218 & p AL e &+ o0 52
i o B UM S E R HE - OB
FCAR EHIUE 2

IS AR ER

B R S - A TR IR AR R R AR SURR A B
Urgsg) -

Fhzl - AEE - Hikalm iR - EE
Bol-ge_ AN BELE - ©

LB AT A A 1 — e AP - Al
REEIUALIREE L - JUH ESR BB e
rAALFAREI » B T8 (HMEC. fTER) 15l
GliEe) & @ T > S 2iEmth - HY
HIfrg - AEm I - 1 REEHE (i lfE) t
sCllE ¢ TEEE - FHE - HEAL > BE

e o BHAEIEIAN - AR o MASE - A
FRFKEREE > HATIRNR - (HLL URARIEB LY
- AR R HRRE - [FES - AT
TEfE - BEMIER - RAFz - BREEY
ALER - B GESE 88 - odrmie s
TRERIA ) o

AL IR 7B UM B IRIEEAD -

(FEMHEC) RUECEER 17 Bt U B
B - mERAMEYZ RHEVEE - X -0
(£ B IRF 8 B 0 D SR IR 1L 5 i KLl
E) YRR T E R AR R L -
& WHEER TIREEE ) - 5 R AR
St o Rz g HRMATE 2RI HEL ~ EnBlIR
HAER PR -

e RRATE » RATRIE Roha RSB
Ktz 7 o HigS (EEII—mEamt) die
2 - TIMBACIRERE - — 3 — 5 2R AR » 2C
RAUHEFRLR - HRAMEE AL - fTEHZ
EERR - EEAREARK -1 19 HES
EEFa L TREEE AR B B Wy C Bl g
AR E 22 IR £ ARG TR SRy 121
LR INE - o] RAEE R AMBIZRAIF - JIERTE
G OB B KRB —RE T -

REHEAERENR, TR =R E 1R
R - RECE L PRI RIS EIE - LU
MY (g - B/\) @ TERE-E5
PEEYER - ASRHSUREAIN - 1 OV TRy
CREMETE) PRI 7 &E 2 IKIE
F— st LRV URIRERHE - He
L EEAHEA - B (BlEE - &3h) il

MEEfv AR > ABRUIEHC LS - 1 Al
W CEE) stk © ATTArl0474 M - mat £
BEFTHEEEYE - GRS CIa4 7 ¥R
th 74 s BT ELHEC © (/I - w73k
FRHCHIEE - SRR - B S TEETE - &
2|7 THEZFP& S - HE ZFiEek

U2 HYREE o BRE% - REUEFTR o & EERE
Hh EAEmAE - mEHC G -

T/t (R A ) PiH AR — T 45
JURIUE © /IR T - TAA—T BRI
Bt 2P AT - B R JURILE - B
2ffi % o ) 09

batg - BACEFHRE CREMSTE) FXAE
BN T pkEy CEf s ) i Bk
JURIUEREIHE © THCHYBER - 28Uk
Lo R A5 o JIIEHARIY - RRRET E - B
fhsmai T o ) E s NS ANEIE A Y
eI TE C

41



42

£ 2H
U]

NMHENREEEREES  EimElEIRE 2
[l > [GEER - Mg R - af 484SR L
AR o ATRER] DUE —ERR L AR (i
SEERIIRIA -

BILEE B BAAFERFEEY) - b5
REPIRZFZFEEGE (HILEAZE) i
Eh 8 o B o IR L B Y HER TR B2 oT LUK L 70
AR« T—BUSHERIENY) - —HEH A [E
FEEAENY) CRPARAREFIER) F55RE
AR - BN EGRIENY) - 1 0% IR
SABINHTE e SREH I BE AMRIH A
sa - BEANE R - Al e] ge LS — Ryl
TRGRIBNY) EEELLOR(E B 5t (T - JUH
AGHIRMEATRER 5RIE 178 — s - JUHR —
EREL  HHEEeNHY) > e e
HE) - S TRABEPINER - 12 A BRI
Hinr > GEESGEAMEEHET - BRI
R BRI G o 73 Lk n] BEAR IE (I B
B2 g R IR

HOR - ] B2 - (BB R HIRHEE]
FEEA - ZIEVCZ & AR - Bl
ARy 7 LIRAIEBUS N o AT AR E S
IR AN ERE S - FEARBZULEE OF
FuERAR) U6 ch BB ARGECEL T R APk EL
£ WGP+ A AR E RS E
B8 ERIELER 7 — TR R A EI R £ Y
LB ERAVEE - (A E RS PR R A
EARVER > ERBEFZME - A LR E
SEE A o TR TS B S » BEF A E
IR TN L -

iz > WA TR e - TUERTZ B
B IThy o QIR R 2 &5
WA AR GE G mE g - 5%
sFIH RSO ) (BIREIRE . T REME, R
Figez ) - RBNG LEIRE - RIKBEIAE
MERE - @8 UKD SUA 28T
HYEBEEE (ERE) TRV T RAE — I
HEASERE - "I A L 1 o BIEAE T $ 98 2
Wiy - dih M RESRR S BT - MERASEM B C
HIREREAR THE# - W EBESE (h
B M - GERE) PRyERELERS
BB BIIR B o BUDE ORI Z %
Wy CZSEEse) - IS ESCA T F & DA
—HEREEA - BEE RWEALE - HE%
TR SRR DM ME o ERAIEREE
(BRE) iyl - BRELl—RIKER
& o mAIEE RS B EBURIRAT - AEE
KIE AR R ERE T L Eay o 18
BRI ARZERNE - T R R ERA RIS

NEGHEA NEWRE 1 - BT E IR
G—EHHEWAMENE - ARG
EERYE L AIRAIN - 5K > EXRE D
B KA ERE BRI [l - A BRAEFATETT
USRI AN FE SN - ERIERE - 22
R - RESEEWHSY - EEH A
PO R RA ~ iR ~ A% - EHE (HE
) - U9 BEA M RIRRVEETR 2 RIS H
SLURAE B 20 FIBBCHI &R - JIUERY S LEHE
MR SRR ER RATE DT -



T . -t

s o —1

et I s

O TR . S . Pt W
= .

iF .’3#-’;., in' = ey -~
<N ¥ .

i}
L

- % ~ e > i3 - :
o
T A " T S S - A

> X e 3

k1

%2

5% For

(1) UNEE - KK hEEEEE 7L 2016
> https://goo.gl/pyZK2s

(2) s CHAEM PRI ST -
20134 » 550341 » 136H

CRIBEM)

(3) Pl Gid SRR 2 2 0msE) - ChEDERE
REHZH) ((t@RERRR) - 20114F58500 » 126 H

(4) WD CASTEY) - BRFaRELchESI(E) - MEETAR
ikt » 20024

(5) (A - B hEEEEE st - 20164 -
https://g00.gl/BQ5BaM

(6) RchEKE—H—1+73) PEEEES st 2016
> https://goo.gl/5espXJ

(7) EAEIFE CHREIREYELEE ) Tk A RTHR
#t - 20164F - 147H

(8) (UNEL - ML 8%) hETEEE LT > 20164F »
https://goo.gl/36Ndny

(9) CHiflifE) EEGEEE Y - 20134 -
https://goo.gl/gf2QoH

(10) <EEID BES - HEescd
https://goo.gl/ygbMQH

(11) (st - B/ hEEEEE AL > 20164 »
https://goo.gl/6Bamti

(12) < {d EEBE BaHH C ) hEE2EEE 7B - 2016
> https://g00.gl/iVoQ8T

(13) (&M - REMRESTEET) PEEEEE L
& 20164 » https://goo.gl/8nDSud

(14) (Eppmszs - EPUE - BONERIUESEE ) 7Rk
> 20094 - https://g00.el/RMLA77

(15) = (AEHZEY Xttt - 20044 - 1115
(16) (VUEEZEEY CESBRMY hEEEEE BT 2016
> https://g00.gl/AgS5DC

(17) (ERE) - BEER - 20164
https://goo.gl/wrqvHo

(18) MigsstFa— - BeE) > HEER - 20164 © https:/
£00.g1/dJP8SX

(19) 5 CERMPIIMENERED - ERBCEF
FE) 4 - SRR - 19884



44

Between Medicine and Politics:
The Manchurian Plague of China, 1911-1919

Yim Pan Poon

Introduction

Along with the Plague of Justinian and “the Black death”, the Third Plague Pandemic has been referred to
as one of the three deadliest pandemics in human history; Manchurian Plague (1911-1919) was one of many
in the Third Plague Pandemic. It killed up to 12 million people in China, caused a financial loss estimated to
around $7,000,000 Chinese silver dollars, and its severity—along with the political undercurrents—made
possible the first-ever international medical conference in China.

The primary reason why historians took so much interest in the Manchurian Plague is because of its
exceptionally high death rate. However, beyond that, the Manchurian Plague is also remembered for
creating lasting changes on China’s foreign and domestic policies, establishing public health as a State
responsibility, and catalyzing the introduction of Western Medicine amongst Traditional Chinese Medicine
practitioners and the Manchurian government. According to historian Sean Lei, “in terms of accelerating
China’s acceptance of modern medicine, no event has been celebrated more than the containment of the
Manchurian Plague at the end of Qing Dynasty”(Lei, 21). The first part of this paper will outline the
rundown of the Manchurian Plague from its outburst to its recession.

The Manchurian Plague is also an exceptional event because it encapsulates layers upon layers of political,
economic and cultural tensions: the plague unfolded mainly in a region already blighted by Russian and
Japanese colonial ambitions; the plague was carried to an unprecedentedly large area by the seasonal
migration of keen Chinese marmot hunters; the plague ignited cultural and medical clashes between
different countries with regards to the most effective way of containing the plague. The defining role the
Manchurian Plague had played in modern Chinese history at large deserves our close investigation. The
second part of this essay will focus on the political undercurrents of the plague, specifically the domestic
situation of Qing China and the encroachments on land made by Japan and Russia.

1. Rundown of the Manchurian Plague and
its significance for medical history

To form an idea of the dire devastation caused
by the Manchurian Plague, we shall refer to a
description written by a correspondent of The
Lancet in China:

Human activity in this place seems to have
completely died out; the streets are empty and
deserted and all the houses are left desolate.
Those who were not struck by the plague in
the town itself fled terror-stricken and were
overtaken by the black epidemic outside of
the town. The bazaars and markets are closed.
Dogs alone roam in the streets, howling

and feeding on the corpses of their former
masters. The stench is horrible. The hospitals
are abandoned. There are no ill people any
more and no medical men—all have died.
Only on a few beds lie the dead bodies of
those who expired last. (Correspondent in
China, The Lancet, qtd. in Summers 1)

According to The Lancet, the plague was first
documented to have taken nine lives on 26th
October and four more the next day in a village
near Manchuria station (British Delegate 14). The
Manchurian plague then broke out in a larger scale
on October 28th, 1910 in the railway town on the
Sino-Russian border called Manchouli, resulting
in 582 deaths (Andrews 97). On 8th of November,



according to a report in the North-China Herald,
“The plague has reached Harbin... and the
Russian Sanitary Department is taking preventive
measures. So far only Chinese have suffered.”
(Correspondent, qtd. in Summers 14)

Prior to the plague, around 100,000 coolies rushed
to Manchuria, as the rising demand for skin and
fur on the European Market provided incentive
for China’s impoverished grass-root class to
seek livelihood in marmot hunting (Andrews
97). However, many of these laborers went into
this business without sufficient knowledge of
the animal or of the disease that they turned out
to carry (Nathan 2). Therefore, the laborers were
generally unable to recognize a sick marmot;
some even ate marmots for food (Report of the
International Plague Conference, 22). Plague was
thus transmitted from animal vectors to humans.
Furthermore, the time period when the plague
started was coincidentally around Chinese New
Year, hence many marmot workers were set on
travelling back to their home for celebration— and
in doing so, they unknowingly carried the disease
home.

Russian Sanitary Executive Committee was
efficient in response to the first symptom of
plague. Within the following two weeks: they have
established “observation and isolation barracks,
appointed sanitary officers, provided compensatory
destruction of infected articles, begun preparation
of lectures and pamphlets in Chinese, and invited
medical aid from Russia.”(Nathan 18). They
disinfected or burned vacant homes and their
contents, gave controlled laundry, water, trade,
and set up police cordons around local Chinese
villages. By January 20th, 1911, they effectively
minimized the number of deaths of Russians to
around fifty in North Manchuria (Nathan 19).

However, the effectiveness of Russian fight against
plague begs the question of why “only Chinese
has suffered” (Correspondent, North-China
Herald 705). Although Russians were rigorous in
protecting their people and preventing the plague
from spreading towards Russia, they were less
zealous in protecting the rest of Manchuria. Little
effort was put into limiting the spread of plague

to Chinese and Japanese-controlled area; Russian
authorities also effectively drove some infected
Chinese back to Chinese controlled area. It was
only around January, when both China and Japan
requested Russia to limit the sale of tickets for
Chinese Eastern Railway to coolies, did they start
instituting quarantine indiscriminately (Nathan
19).

Indeed, probably due to infected Chinese worker
expulsed by the Russian, on January 2nd, 1911,
the plague reached Mukden, causing 2,571 deaths
in total, and Changchun, 3,104 deaths (Summers
19). There were daily reports of casualties in
newspapers by mid-January in 1911; in plague
hospitals, the death rate was 100%. It was greatly
feared that the plague would spread southward
to the densely populated cities, i.e. Beijing and
Shanghai: the North-China Herald even raised
false alarm in its 20th January 1911 issue that “the
Plague has penetrated the Great Wall” (Summers
19).

Pressured by both the local elite and the foreign
powers, the Qing court sent a Chinese physician,
through the Ministry of Foreign Affairs, to
investigate on the plague on its behalf. The brilliant
physician, Dr. Wu Lien-The {fLZ#{% (1879-1960),
was a Malaysia-born, Cambridge graduate Chinese
Doctor equipped with most up-to-date and top-
notch education. Dr. Wu’s contribution was crucial
in several respects. First, he established firmly that
the plague was pneumatic in nature rather than
bubonic; he found Yersinia pestis exclusively in
the lungs of diseased Japanese woman during a
postmortem inspection, which suggested that the
bacilli were transmitted airborne (Lei 25).This
was an important discovery, as it made clear that
the bacilli were transmitted through person-to-
person contact. There were mainly two forms of
plague recognized then: bubonic, which symptoms
include swelling, especially in the armpit and groin
area, and pneumonic, which is primarily seen to
have respiratory related symptoms. Pneumonic
plague can be transmitted from one human to
another without the involvement of vectors; rather,
it transmits through mere inhalation of air that
contains the bacteria Yersinia Pestis. Bubonic
plague, on the other hand, requires vectors and
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spreads through inoculation by fleas that fed on
infected rodents.

Before the arrival of Dr. W, it was widely believed
by the local Russian and Japanese doctors that
the plague is bubonic and thus transmits through
animal vectors. Some Russian experts became “so
fixated on this diagnosis that they started a program
of rat catching and dissection” (Summers 21). Dr.
Kitasato Shibasaburo (1853-1931) was the most
insistent of them all. As he identified the causative
organism (Yersinia Pesti) of the Hong Kong
bubonic plague prior the Manchurian plague, he
was fully confident in his ability and disregarded
Dr. Wu’s suggestion. Pressed by Dr. Kitasato, the
Japanese focused on eliminating rats; by the end
of February, they were catching more than twenty
thousand rats and mice in Dalian (Summers 74)

The pneumonic plague “was something that had
been completely novel to Chinese until three
or four months before the epidemic began”
(Xiliang, 4), and also very rare outside of China:
the foreign doctors were no less clueless to the
idea of pneumonic plague than any local Chinese
practitioners. When Dr. Wu discovered the
plague’s pneumonic nature—hence its ability of
airborne transmission—he created a gauze mask
that stops direct transmission through air and
insisted both the health workers and the general
public to wear it for self-protection. Yet despite
Dr. Wu’s effort, the foreign doctors from Japan,
Russia, and France, confident in their knowledge,
dismissed the idea of pneumonic plague as a mere
derivative phenomenon and refused to wear the
masks.

The foreign doctors, as Sean Lei put, “learned
the hard way about the pneumonic nature of the
plague” (Lei 26). Soon after, the French doctor
Gérald Mesny, a senior member of the Chinese
antiplaque team, became infected “as he visited
the Russian epidemic hospital without wearing
a mask”, even when he came into close contact
with very ill patients (Lei 26). The death of this
senior expert six days later convinced people the
pneumonic nature of Manchurian plague, thus
“almost everyone in the street was seen to wear
one form of mask or another”(Hirst 221).

Another crucial contribution of Dr. Wu was
the establishment of a draconian quarantine
system. This was, in the words of the Viceroy of
Manchuria Xiliang # E (1853-1917), “the most
extreme and brutal policies seen in four thousand
years” (Xiliang 8), which effectively stopped the
plague from spreading further. In a telegram sent
to Vice Minister of Medicine, Wu said that all
efforts “may be concentrated upon the movement
and habits of man” (Wu, Lien-teh 22). In order
to separate those who were showing symptoms
of infection from those who were not, Dr. Wu
replaced the previously untrained police force with
six hundred trained policemen (Wu, Lien-teh 19).
He also asked for the restrictions on movement in
and out of the Great Wall. Dr. Wu policed human
movement by deploying nearly “twelve hundred
soldier outside and six hundred policemen inside
Harbin”(Lei 29), making sure no citizen is moving
from one place to another without permission.

Wu’s measures did not go without triggering
strong resistance from the local population,
who questioned, “...Why burn good clothes and
bedding?” (Christie 248). Another typical native
response to separation quarantines based on
their beliefs was that “All will die whose time
has come... why take people away to isolation
stations?”(Nathan 10). The quarantine measures
did not sit well with the Chinese cultural value,
and to make matters worse, there was no definite
cure for the plague from those who enforce said
quarantines. No one who has gone into the plague
hospital had come out (Nathan 13). However, these
measures were effectual. As neither traditional
Chinese nor modern Western medicine at that
time could provide efficient cure for those already
infected, fighting the plague meant stopping
the plague from further spreading: Wu’s policy
of restricting human movement, burning their
homes and belongings, and taking away suspected
relatives was truly draconian, yet it was proven to
be the most effective method (Lei 30).

Out of all of Wu’s policy, most noticeably
progressive was the mass cremation of corpses,
which did not go less contrary to Chinese tradition
than the systematic quarantine. In January, the
frozen soil became impractical for traditional



Chinese burials. The number of infectious corpse
accumulated outside of Harbin amounted to around
two thousand (Nathan 8). In fact, upon first arrival
to the infected area in January of 1911, Dr. Wu,
became intensely concerned with the possibility
of rats getting infected by eating the dead bodies,
which would provide the pneumonic plague with
an additional animal vector (Nathan 21). He
wired an emergency petition to the emperor to
ask for permission for mass cremation of plague
casualties (Nathan 8). Changchun authorities,
after the announcement of imperial edict, soon
followed suit (Huang, qtd. in Nathan §), cremating
a thousand corpses in a few weeks; some rural
villages even followed the city’s example
spontaneously to cremate the dead (Stanley, qtd.
in Nathan 8). Many of the major cities adopted
the emergency cremation measure quickly and
effectively. Taking into account that cremation
was regarded as an offense to the Chinese tradition
of ancestral reverence, the permission promptly
issued reflected Qing government’s support and
trust for Dr. Wu’s medical ability (Wu, Lien-teh
28-29).

While Dr. Kitasato still strongly believed the
nature of this plague to be bubonic—to the
extent of saying the practice of wearing masks
“unnecessary and exaggerated”’(Wu, Lien-teh 29),
the significance of Dr. Wu’s draconian measures
were indisputable: within just thirty days of his
antiplaque campaign, the number of deaths per
month in Harbin dropped from 3413 to 0 (Lei
30). “The daily death rate began to fall...[and]
the medical team impressed observers as being
more efficient” (Nathan 17). The plague—by mass
cremation and draconian quarantine measures—
receded quickly with the gradual support of locals
(Nathan 11).

2. The Manchurian Plague as a Political
Clash

The Manchurian Plague was a landmark event
in the history of modern medicine, in which not
only different medical theories, but also different
conception of public health policy were laid bare.
However, to fully understand the Manchurian
plague, it is also crucial to know that Manchuria
then was a region of contested sovereignty. It was
fought for discretely between Qing China and
two imperial powers: Japan and Russia. From
the rundown of the Manchurian Plague, we can
already see that the tripartite management of
railways played as important a role as the lack of
knowledge. Ineffective governance also shared
responsibility in the exceptional death toll of the
plague. In other words, the stakes of the crisis were
as much medical as political.

The best way to explore these international
political tensions is to look at the railway. The
introduction of railroad made long distance
migration possible to the mass majority, entailing
new opportunities of a better life for the grass-root
classes. The marmot hunters all travelled by train
to the Manchuria-Russia border. This by itself
was a benefit for those workers; but the ability to
transport a huge mass over long distance also made
the plague ever more deadly and explosive. The
most affected settlements and cities — Manchouli,
Harbin, and Changchun — were all railway hubs.
However, the railways, although all located in Qing
China’s territory, were not owned by one unified
authority. The Chinese Eastern Railway (CER)
was owned by Russia, the Southern Manchurian
Railway (SMR) was owned by Japan, and the
Qing regime owned the Chinese Imperial Railway
(CIR). The tripartite management, which went
with conflicting geopolitical interests, medical
traditions and cultural values, made plague
containment ever more difficult. To understand the
origin of the conflicts surrounding the sovereignty
and management of the railways between China,
Russia and Japan, we have to go back to the year
1890s.
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Figure 1: Tripartite Railway Management in Manchuria
Source: from The Cambridge History of China:
Volume 11: Late Ch’ing, 1800-1911, Part 2.

New York: Cambridge University Press, 1980. Andrews 98

2.1 Imperial Russia’s Encroachment on Manchuria

Russia started coveting railway rights in
Manchurian since the early 1890s, when the
Trans-Siberian railway was extending towards the
Pacific. China’s defeat by Japan in 1894 and the
latter’s increasing influence over Chinese territory
prompted Russia to step in and forced Japan to
renounce its Manchurian conquest (Quested 81).
In 1896, the Chinese Prime Minister Li Hongzhang
ZIBE (1823-1901) signed the secret accord with
Russia in St. Petersburg, Russia, allowing Russia
to construct a railway that ran across Northern
Manchuria and links Vladivostok to the Trans-
Siberian. (Quested. 82, Summers 34)

Therefore, between 1897 and 1903, Russians built
Chinese Eastern Railway (CER) across Manchuria.
Russian settlements grew along the railway; most
noticeable was the new Russian town Harbin with
60,000 people by 1903. Harbin, the city most
heavily hit by the plague in 1911, was an epitome
of Russian presence in Southern Manchuria: two-
thirds of its population was Russian (Quested 82),
up to 95 percent of the land was owned by the
Russian railway company, and the architectural
style was in fashion with Imperial Russia at that
time (Summers 35). Considering Harbin started as
a fishing village of only about 6 houses in 1895,
Russia certainly succeeded in building Russian
influence in China.

In its starting years, the railway construction
seemed to be a combined effort of China and Russia,
maintaining a “facade of a joint Sino-Russian
enterprise”(Quested 82). Yet soon enough in 1898,
Russia, like many other European powers such as
Germany and Britain, became more aggressive in
expanding its control of Manchuria. In December
of 1897, Tsar Nicholas II ordered the occupation
of Port Arthur and Dalian (Summer 36); after
much negotiation, a new Sino-Russian agreement
was signed, settling upon a 25-year lease of Port
Arthur issued to Russia. In addition, Russia also
pressured China to allow it to build a branch line
of CER, namely the South Manchurian Railway
(SMR). Like Harbin, the Russians placed great
importance on Port Arthur and Dalian. Port Arthur
served as a militarized naval base while Dalian
became an international commercial hub. Dalian,
when first leased to Russia in 1898, was a barren
fish village just like Harbin. Yet the Russians had
built it to “one of the finest cities in the Orient”
(Clyde 13). In addition, Russia disregarded the
Chinese customs for international port of Dalian
in its period of lease, benefiting from commercial
gains by making Dalian a free commercial port
(Summer 37). From there, the Qing regime relied
less on Russia, as “the hollowness of the fictitious
Russo-Chinese Alliance was exposed” (Quested
82). The Qing government later realized the
railways functioned not only as a route for trades,
but also more alarmingly, as a route for military
intrusion; nonetheless, Russia has already long
secured its position in Southern Manchuria.



The Russian settlements along the CER gave
Russian authorities the legitimate right to be
concerned with the containment of the plague,
yet in the meantime, the very Russian settlements
threatened China’s sovereign right of Manchuria
and provided grounds for cultural and medical
discrepancies. In fact, one of the most controversial
agreements of the Port Arthur Lease that resurfaced
many times during plague control activities was
that the CER “shall never, under any form, serve
as a pretext for the seizure of Chinese territory or
for an encroachment on the sovereign rights of
China.”(Clyde 72)

2.2 Japanese Expansionism

Japan, similar to Russia, also wanted a piece of
“The Chinese Cake”. In 1904, Japan conducted a
sudden attack on Port Arthur of which was then
leased to Russia. This attack took the Russians by
surprise, and the subsequent Treaty of Portsmouth
consecrated the Japanese victory in the Russo-
Japanese War (1904-1905). Hence Japan
overtakes the South Manchurian Railway (SMR)
and its respective trade concessions in Manchuria
(Andrews 97). Similarly, prior to the Russo-
Japanese War, Japan’s victory in the Sino-Japanese
War of 1894 imposed upon China to cede to Japan
the suzerainty of Korea, Taiwan, the Pescadores
Islands, and most significantly certain parts of the
Liaodong Peninsula in Southern Manchuria (1895
Treaty of Shimonoseki).

The Japanese main deputy, Goto Shinpei %
H1F-(1857-1929), was the former chief of Civil
Affairs in Taiwan (which Japan took control over
after Sino-Japanese war). It was in Taiwan that
he developed successful tactics of colonization,
including ways of undertaking military actions
under the disguise of civil matters. While the
Treaty of Portsmouth specified that Japan was
only allowed to exploit the SMR for commercial
and industrial purpose, Goto used the railway to
control Manchurian agriculture. For example,
as the exportation of soybean from China to
Europe inevitably passed through the SMR which
stretched from the commercial port Dalian to the
center of soybean production in Changchun, Japan
took huge benefits by monopolizing the entire
transportation, exportation and exploitation of
Chinese soybeans (Rujivacharakul 79).

-
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Figure 4. French postcard titled “The Chinese Cake,” caricaturing
the outcome of the Portsmouth Peace Conference in 190s. From left:
Emperor William I1 of Germany; Emile Loubet, president of the
French Republic; Nicholas I, czar of Russia; Emperor Meiji of
Japan; Theodore Roosevelt, president of the United States;
and King Edward VII of the United Kingdom.

Japan also recognized the potential in the railways
as a means to establish long-term influences in
Manchuria. In Goto’s mentor General Kodama’s
words, “The most essential post-war policy
in Manchuria is to carry out numerous secret
projects under the pretext of running a railway”
(Tsurumi 112). Regardless to what the secret
projects are, Japan certainly succeeded in building
the fagade of having “nothing to do with politics
and military” (Hayase 107): the SMR Company
promoted aggressive modernization such as
building hospitals, roads, steamship lines and
schools alongside the railway zone (Summer 43).
Such constructions were made to further Japanese
influence and to foster, in Goto’s words, military
preparedness behind cultural projects”’(Hayase
115). Goto specified what the “cultural project”
consisted of:

We have to implement a cultural invasion
with a Central Laboratory, popular education
for the resident populace, and forge other
academic and economic links. (Ito Takeo 14,
qtd. in Summers 45)

Under Goto’s leadership, the Japanese “cultural
invasion” started with the Research Office of
South Manchurian Railway. This office conducted
research on a diverse range of topics: history,
ethnography and economic condition of both
Manchuria and Korea (Hayase, 115). Japan
viewed the accumulation of knowledge under the
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auspices of the railway company as a means to
foster colonization of these regions.

Besides land annexation, with sub-article 3 of
Treaty of Portsmouth, Japan and Russia were
permitted to position a restricted number of
soldiers in their respective railway stations. Their
supposed purpose was to guard the stations, yet
it was obvious the stationed troops functioned
not only for securing trade and mineral resource
(Andrew 88). To quote Summers, Japan and
Russia recognized the potential use of railway
guards as “a cover for future military buildups”
(Summers 42). This article echoes Japan’s ideal of
“military preparedness behind cultural projects”
(Hayase 115). Although its nominal sovereignty
still belongs to the Imperial Qing government, in
reality, major parts of Manchuria has already fallen
under control of Russia and Japan, not to mention
the colonial ambition of other foreign powers
such as Britain and France. Qing China was under
pressure from many sides.

Japan and Russia’s ambition for China is
clear: their well-defined policies, aggressive
encroachment, and infrastructural projects are all
forms of power. Such accumulation of soft power
made plague control not only a matter of medical
differences between doctors of different beliefs,
but also a clash of conflicting national interest and
sovereign rights. All in all, with the understanding
of the two encroaching foreign powers, we can
argue that conflicting sovereignty made large-scale
plague control exceedingly difficult. In the context
of suffering from multiple foreign intrusions, the
plague can even be seen as one more of the grim
events inflicted upon China by foreign powers.
However, ultimately, it was Qing government
action, through its deputy Dr. Wu Lien-teh, that
put the plague to an end; consequently, China’s
first public health service grew out of the crisis.
From this perspective, one can argue that the anti-
plague campaign of 1911 was a continuation of
the Qing regime’s modernization process that has
started since the 1860s.

2.3 Qing Domestic Policy

From the 1860s to 1895, Qing China had started
the Self Strengthening Movement to modernize
China, with a particularly emphasis on heavy

industry and military technology. Multiple
previous events, such as Second Opium War
(1860), has already exposed China’s backwardness
in technology, therefore a group of enlightened
high officials pushed through the construction of
railway, modern university system, and adoption
of Western-style army and navy etc. (“The Self-
Strengthening Movement.”). Viceroy Xiliang and
Western-trained Chinese doctors like Wu Lien-teh
are precisely the products of this time. Qing China
was already on its way of modernization, hence
the open-mindedness of Chinese officials to new,
Western medical practices:

“We Chinese have believed in an ancient
system of medical practice, which the
experience of centuries had found to be
serviceable for many ailments, but the lessons
taught by this epidemic... have compelled
several of us to revise our former ideas of this
valuable branch of knowledge” (Xiliang 4)

As stated earlier, when the Manchurian plague
broke out, Qing government was inadequately
equipped with knowledge on the subject. The Hong
Kong plague in 1894 was bubonic, warranting
very different containment measures. In the words
of Dr. Wu, “this [plague] was the first extensive
outbreak of the exclusively pneumonic variety
that has occurred for ages”(Mukden Report 19),
requiring unprecedented quarantine measure.

Given the unseen nature of the plague that took
even the Western medical experts by surprise, as
we discussed earlier, Qing imperial government’s
reaction was quick: Dr. Wu was sent one month
after the first report of the plague to implement
draconian quarantines which effectively contained
the plague. This is all the more impressive, when
we consider that politically, the Qing Imperial
government was at its final years in 1911; Dr. Sun
Yat Sen was attempting to overthrow the Qing
regime by fomenting armed revolution in the
southern provinces. Prior to this revolution, the
Boxer Revolt in 1900 has caused the Qing Dynasty
to pay more than $330 million in reparation to
foreign powers (History.com).

In some ways, we may even argue that the anti-
Plague campaign of 1911 was a milestone in
Qing government’s struggle to become a modern



government. Modern government can be defined
by a government’s abilities to mobilize financial
and human resources in defense of national
interest, internationally and domestically. Unlike
modern government that can be intrusive and brutal
in pursuit of its aims, traditional Chinese ideal of
governance was leniency and limited intervention
into civil affairs. For this reason, until 1911, the
Imperial Chinese state did not impose forceful
public health measures (Benedict 130). However,
during the Manchurian Plague, as imposed by
Dr. Wu, the Plague Prevention Service exercised
draconian quarantine measures—allowing police
to burn people’s properties and belongings,
forcefully separating people from their relatives
and abruptly interrupting people of their normal
life (Lei 30). Although it was described as the
“most extreme and brutal policies seen in four
thousand years” (Xiliang 8), the plague finally
receded. Here lies an interesting paradox: by
acting in a brutal and merciless, even inhumane
way, the Qing State managed to defend the public
interest and its sovereign rights efficiently. It
would be interesting to investigate into the fines
line between forceful defense of national interest
and respect for individual rights by the successive
later governments of 20th century China.

3. Conclusion

As the plague receded in April 1911, the Chinese
government invited a medical team of twenty
doctors from the following countries: Austria-
Hungary, France, Germany, Great Britain, Italy,
Japan, Mexico, Netherlands, Russia, and the
United States to a medical conference. The
agenda of this conference was to find a vaccine
for the pathological bacteria in prevention of
future reoccurrences. The Mukden Conference a
milestone in China’s medical history because it
was the first international scientific conference
held on Chinese soil and chaired by a Chinese:
Dr. Wu Lien-Teh. It was also from then on that
systematic health work and public health were
effectively established as a national responsibility
in China (Summers 21, 41)

Dr. Wu himself, in his memoir Plague Fighter,
said, “the consideration shown...by the imperial
family gave a great fillip to scientific medical
practice throughout China.”(Wu Yu-lin 37).
The imperial edict granting mass cremation
was to be a milestone in establishing modern
public health service in China. Soon after the
Mukden Conference, China established the North
Manchurian Plague Prevention Service in 1912, It
was an act not only out of fear for another plague
explosion, but also for fear of foreign interventions
again. Medical and political concerns were again
closely intertwined. The Chinese government’s
follow up action reflect Qing, and the Republican
government’s awareness on the issue of public
health being a political responsibility of a sovereign
government vis-a-vis its people. The following is
Dr. Wu’s account in the North Manchurian Plague
Prevention Service Report:

In October [1911] the revolution broke
out, and the Manchurian Customs were
hypothecated to the payment of the Loans and
Boxer Indemnity. The Manchurian Customs
Revenue thus passed into the control of the
representatives of the [foreign] Powers in
Peking who at first refused to continue this
Service. Six months then passed, and now, as
aresult of representations from the Wai Chiao
Pu [Waijiao Bu #MZHl, Ministry of Foreign
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Affairs], a dispatch, dated September 19th,
1912, has been received from the Diplomatic
Body, saying that the sum asked for, namely,
Roubles 78,000, has been sanctioned, and
work could commence at once. (North
Manchuria Plague Service Reports 1)

Although the medical sciences have immensely
developed since 1911, many problems fought
in the Manchurian plague are still fought today.
These problems may not necessarily be medical
problems, but rather, it is the relationship between
transnational demand on public health and the
protection of sovereignty.
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An Introduction to Artemisia & Artemisinin:
What are the Merits and Demerits of Modernising
Traditional Chinese Medicine?

Introduction

In 2015, Artemisinin received international recognition when Tu Youyou, the original discoverer of the
compound received the Nobel Prize in Physiology and Medicine. This drug is one of many which have been
developed through fusion of Chinese and Western medicine. This article provides background knowledge
on malaria, Artemisia and Artemisinin. It covers how the drug is currently benefiting the wider population,
the science behind how the drug works and how the drug is used today. It then gives an account on the
Project 523, giving insight on the adventure researchers took and challenges they faced when developing
the drug. Through the lens of Artemisinin, the pros and cons of modernizing Traditional Chinese medicine

are then discussed.

1. What is Malaria, Artemisia, and
Artemisinin?

Malaria is a fatal mosquito-borne disease (“Nobel
Prize”) caused by single-cell parasites, known as
Plasmodium falciparum (Malaria). Parasites enter
the bloodstream and destroy red blood cells in
peripheral capillaries, causing anaemia (Editorial
Board). In cases of cerebral malaria, red blood
cells become sticky and form clumps in capillaries
(Editorial Board). This causes microcirculatory
arrest, resulting in comas (Editorial Board).
Symptoms of malaria include intermittent fevers,
lingering heat in joints and bones, muscle pains
and brain damage.

Taking into account the money each country
spends on treatment, the loss in investment and
tourism and the absenteeism in school and work
caused by malaria, Africa loses an estimate of $12
billion to the disease annually. Through a survey
done in 2011, 72% of companies in sub-Saharan
Africa express that they are negatively affected by
malaria. It is estimated that government spending
on malaria costs an approximate of 5-6% of the
country’s GDP and that an average household
loses 25% of its income to the disease (“What Is
the Economic Impact”).

Artemisia is part of the Compositae family. Itis the
generic term which Artemisia annua, A.lancea and

A. apiacea fall under (“Nobel Prize”). Although all
three types of Artemisia possess active antimalarial
properties, Artemisia annua, or sweet wormwood,
is the most abundant in the compound and is the
herb used in modern day medicine (Zhang). This
weed-like plant is a ruderal and grows in a vast
variety of terrain (Hsu).

Artemisinin, also known in Chinese as ginghaosu
H iz is the active antimalarial component
found in Arfemisia annua (Hsu). Artemisinin is
extracted from the leaves of the plant and appears
in the form of colorless crystals (Editorial Board).

The search for this drug began in the 1960s when
chloroquine resistant parasites appeared (Yu &
Wen). Chloroquine, an extract from the South
American cinchona tree bark (Editorial Board),
is a drug used to treat general types of malaria.
Artemisinin is used only to cure chloroquine
resistant malaria (e.g. cerebral malaria) due to its
high cost.

Although the drug is costly, it reacts fast and
has low toxicity (Yu & Wen). According to the
RSTMH, parasite clearance time ranges from 25.8
to 43.8 h (Editorial Board). It is the most effective
anti-malarial drug. Artemisinin can also be stored
for long periods of time. ‘Parenteral formulation
is stable at room temperature for at least 4 years.”
(Editorial Board)
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Due to the high cost of ACTs, patients in
economically impoverished epidemic areas such
as Africa, South Asia and Eastern Mediterranean
(“Frequently Asked Questions®) are unable to
access ACTs. In most parts of Africa, quinine
continued to be used as a monotherapy and as first-
line therapy even one year after the introduction of
ACTs (Sella).

The development research group of the World
Bank expressed that “a delay (even by two years)
in instituting a subsidy for ACTs would exacerbate
resistance engendered by use of AMT and PMT
prior to the introduction of a subsidy, and would
lead to faster resistance to ACTs.” The World
Bank proposed to provide a global subsidy in 2005
so that patients would only have to pay a low price
for therapy (Laxminarayan, Over, & Smith, 2005)).
Even after considering that increasing affordability
of the drug may cause potential misuse and cause
parasites to more quickly become resistant to
the treatment, it was concluded that there are
“optimal subsidy levels at which the marginal
cost-effectiveness of treatment and the number of
deaths averted are greatest.” After this proposal,
however there has been no documentation of
further action taken on a global subsidy.

Artemisinin is usually given in the form of
artemisinin based combination therapies (ACTs).
Artemisinin is activated when exposed to heme
(iron) from the biosynthetic pathway of malaria
parasites or the digested hemoglobins of RBCs
in the bloodstream (Arnaud). Once activated,
Artemisinin binds to 124 different proteins in
parasites and warps the membranes, mitochondria,
endoplasmic reticulum and nucleoplasm (Yu
&Wen). This thwarts several cellular processes in
malarial parasites. Trophozoites lose cytoplasm,
causing parasites to degenerate and eventually die
(Yu & Wen). The multiple targets of Artemisinin
make it difficult for parasites to become resistant
to the drug and makes the compound highly
reactive (Arnaud). Artemisinin has a close to
100% response rate to malaria (“Nobel Prize”).

In ACTs, Artemisinin serves to reduce majority of
the parasites and keep symptoms at bay as it is a
quick reactant (“Q&A”). The partnering drug, often
derivatives of Chloroquine, such as mefloquine,

then eliminate the remaining parasites (“Q&A”).
This increases cure rates and the effectiveness of
the drug (Editorial Board). Artemisinin works
best given in the form of ACTs as Artemisinin
does not persist in the body and malaria has high
recurrence rates if the drug is used on its own. The
rapid absorption of Artemisinin also means rapid
excretion (Zhang).

Artemisinin can be taken orally, in the form of
tablets, oil, oil suspensions and water suspensions
or in the form of intramuscular injections (Wu).
The user must not stop taking the drug even when
symptoms have subsided as the recrudescence rate
is high if the drug cycle is not completed (Zhang).

2. The Discovery of Artemisinin

The discovery and development began during the
War of Vietnam in the 1960s. This was a war
between North Vietnam and South Vietnam. The
North was backed by communist allies, especially
the People’s Republic of China, whilst the South
was backed by anti-communist allies, especially
the US. China was heavily involved in the war
and provided North Vietnam with considerable
financial support, food and military personnel.
This was a gory war, with an estimate of 800,000
to 3.1 million deaths, 25,000 out of which were
caused by malaria.

During the War of Vietnam, the appearance of
Chloroquine resistant malaria became a prevailing
issue. With the support of Chairman Mao Zedong
and Prime Minister Zhou Enlai, the Project 523
was launched in 1967. It aimed to find a new
anti-malarial drug to aid Vietnamese allies and
China’s own troops (Zhang). With the support of
the central State, Project 523 involved people from
“scientific research units, clinical medical units,
educational units and drug manufacturing units”
(Zhang).

Researchers in Project 523 were divided into two
subsections: the study of chemical compounds and
the study of traditional Chinese medicine.

In the early 1970s, part of the Chinese herbal
medicine team from Beijing, Shanghai and
Sichuan worked to modify the B-dichroine, an



extract from the drug Radix dichroae, which
possesses antimalarial properties but also causes
severe vomiting.

During this time, scientists from the Military
Academy of Medical Science collaborated with
scientists of the Beijing Institute of Materia Medica,
one of which was Tu Youyou. Ethanol extracts of
ancient and current Chinese herbal medicines were
made, one of which was Artemisinin. However,
laboratory experiments on rodents only showed
60-80% positive results for the drug (Zhang).

Researchers faced a great obstacle when finding
the optimal way for extracting Artemisinin. In
1971, however, through reviewing ancient scripts,
scientists came across the “Hf{&FEf§E7” in
which they found the preparation method of
soaking the plant and ingesting the juice: “take
a handful of Qinghao, soak in two litres of water,
strain the liquid and drink”. This is said to be
able to treat “lingering heat in joint and bones”,
“exhaustion due to fever” and acute convulsions
caused by cerebral malaria (Hsu).

Researchers thus hypothesised that the high
temperature at which they were experimenting
the extraction destroyed the active ingredient
and replaced the use of ethanol with a substance
with a lower boiling point: ether. The crude ether
extraction had a 100% success rate, which was
reported at the national 523 project meeting on
March 1972. Even today, using petroleum ether
remains the most effective way of extraction.

Artemisinin is extracted from dried leaves of
the plant through the use of a soxhlet extraction
apparatus. Artemisinin is extracted and insoluble
impurities are left behind (“Soxhlet Extraction”).

This form of extraction was found to be especially
effective as it allows for mass production.
Continuous cycles can be run without the need of
supervision. The process is also effective as the
solvent is reused over and over again (“Soxhlet
Extraction”). It has “all the desired characteristics:
short flow times, high yield, low capital cost, easy
purification, simple operation, steady production
process, no need for special equipment or testing
agents, and with end products of high purity.”
(Zhang, p.62)

3. Artemisinin (soluble
compound) is extracted,
leaving behind insoluble
impurities. Petroleum
ether travels back down
into round bottom
through the tube

condenser through the tube

(42°-62°C)

The active element of the crude ether extract was
separated and clinical trials were conducted from
1972 to 1973. The antimalarial properties of
Artemisinin were confirmed and the drug proved
to have no apparent toxic side effects.

However, what remains a conundrum from these
historical records is that A. apiacea, the species of
Artemisia containing less antimalarial properties,
waspreferred over A. Annua. Itis suggested that the
different way of preparation allows larger amounts
of artemisinin to be acquired from A. apiacea when
the herb is used in its entirety (Hsu). “The soaking
of the entire fresh plant in water and its subsequent
wringing out must have resulted in an emulsion of
water, flavonoids and other etherical oils contained
in stem and leaves which may have facilitated the
extraction of the Artemisia sesquiterpenes” (Hsu).
In April 1973, Zhan Eryi and Luo Zeyuan from the
Yunnan Institute of Materia Medica successfully
isolated A. Annua crystals. Today, A. Annua is
more widely used for the extraction of artemisinin.

Based on the success in Beijing and Yunnan, A.
Annua became the focus of the 1974 antimalarial
Chinese medicinal herbs research project. Further
work on identifying the chemical structure,
improving extraction techniques, testing and
clinical trials was executed (Zhang, p.31).

2. Vapors rise up and go through

1. Petroleum ether is heated at boiling temperature
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From June to October 1976, large-scale clinical
trials with unpurified, crude extracts of A. Annua
took place in Jiangsu province. Results showed
that the malaria mortality rate had decreased by
50% during one year. Of the 240,000 people the
drug was tested on, 89% were successfully cured.

In the late 1970s, A. Annua was desperately
needed for military use at the country borders. In
response, scientists attempted the first large-scale
production scheme for Artemisinin and tested
production capabilities. The production task was
successful.

In the 1980s, the spread of multidrug resistant
malaria continued to spread. The WHO urgently
needed a new anti-malarial drug and established a
5 year long collaboration with China. However,
in September 1982 WHO carried out GMP
inspections in factories and commented preclinical
pharmacology, disinfection procedures and
toxicology studies were all far behind international
standards.

Altogether, the project 523 has given rise to
fourteen antimalarial drugs.

Now, the semi- synthetic derivatives of Artemisinin
are used as the base of ACTs.

3. The Pros and Cons of Modernizing
Artemisinin

Modernizing Artemisinin has allowed synthetic
derivatives to be developed and has made the
drug more affordable for epidemic countries in
poverty. As there is less than 1% of artemisinin
found in Artemisia annua, the herb must be put
through several processes in order to extract the
compound: Artemisinin (Weathers, Arsenault,
Covello, Mcmickle, Teoh, & Reed). The extensive
lead-time and poor bioavailability of Artemisinin
greatly limited the effectiveness of the drug
(Whirl-Carrillo,. McDonagh, Hebert, Sangkuhl,
Thorn, Altman, & Klein ). As there is an 18
month lag between the initial requisition and the
eventual supply of Artemisinin which is dependent
on weather and harvest, the supply of Artemisinin
is unknown, causing dramatic fluctuation in

prices (Paddon, & Jay p. 355). As of 2005-2008,
a kilogram of artemisinin cost 120-1,200 USD
(“Report of the 2008”). The fluctuating cost
prevents wide use of the drug in many endemic
areas where the average per capita healthcare
expenditure is under 100$ (Paddon, & Jay p. 357).
However, with recent developments in synthetic
biology, the Semi-synthetic Artemisinin Project!
was able to develop more reliable artemisinin
derivatives such as artesunate, artemether and
arteether (Whirl-Carrillo,. McDonagh, Hebert,
Sangkuhl, Thorn, Altman, & Klein): derivatives
which are now used as the base of ACTs.

Modernizing Artemisinin has also allowed it to
become standardized and allow the drug to be used
more safely and efficiently. In order for drugs to
be sold in the mass market, they must be approved
by public authorities (such as the Food and Drug
Administration, or FDA, in the US) to ensure
that quality and drug dosages are standardized.
Processes run by the FDA include quality control
of crude drugs, assessments of stability, safety
and efficacy. Without having medicine dosages
standardized, drugs would be misused, would
be ineffective and may even cause harmful side
effects to mis-users. For example, artemisia in
Chongging contains 0.2% of artemisinin, whilst
ones in Yunnan contain only 0.02%. Ifthe regional
status of artemisinin was not authenticated and
all types of artemisinin were assumed to contain
the same concentration of artemisinin, then users
would be taking vastly different dosages of the
drug.

However, having Artemisinin standardized
means that drugs can be bought over the
counter at pharmacies and would no longer be
personalized. The belief of everyone having a
different “background”, “ying” and “yang”, “qi”
and meridians will also play a diminishing role in
medicine. Medics and patients will begin studying
chemical components of Chinese drugs instead
of understanding the way drugs interact with the
qi and viscera of patients. Overall, taking out the
cultural aspect of Chinese medicine. Progressively,
Chinese medicine will move towards being
developed through laboratory experiments and
will be developed using “modern methods”.



The Beijing government has already established
incubators to modernize not only ACTs, but also
other Traditional Chinese Medicines. 202 herbal
plants are already beginning standard operating
procedures (“Herbal Medicine”). Modernization
vanguards have also looked at using technology
to replace the human component of TCM. For
example, using instruments to classify the pulse
beat instead of touch.

Artemisinin is but one of the many traditional
Chinese medicines which have been modernized
and westernized. Other examples include aspirin,
a compound found in willow bark which was
commonly used 2,000 years ago by the Chinese
to cure colds, fevers and hemorrhages (Goldberg).
Is modernizing TCM the right way for medicine
to develop in? Modernizing Traditional Chinese
Medicine allows drugs to save more lives, become
safer and standardized. However, this is at the
cost of the cultural aspects of Traditional Chinese
Medicine.

!“The project was funded by a grant from the Bill and Melinda Gates
Foundation in 2004” (Paddon, & Jay p.357) which aimed to provide
“an alternative source of artemisinin to stabilize the supply and price
of antimalarial combination therapies (ACTs) for patients in the
developing world”
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