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Abstract. Acupuncture isamodd case for teaching the cultura contexts of science.
Acupuncture has been practiced in Chinafor centuries, but American scientists
expressed strong skepticism when introduced to it in the early 1970s, dthough the
efficacy of many trestments has since been vdidated. Chinese and Western maps of
the body and physiology are incommensurable. In addition, the styles of research and
vaidating knowledge differ. By introducing the contrasting explanations and practice,
east and west, teachers open questions for students about the cultural contexts of
science.

When President Richard Nixon began to normdize U.S. relations with Chinain the early 1970s, the
cultural exchange introduced the American public to the wonders of Chinese medicine, including
acupuncture. Counterintuitively, needles seemed to suppress rather than induce pain.

Americans saw surgery with patients still conscious, the only andgesia provided by acupuncture. Some
Western doctors dleged politicaly motivated fraud, or surgery patients beguiled under hypnosis—
interpretations made more credible when patients brandished their copy of Mao's little red book. For
them, it was "quackupuncture,”" not scientific medicine.

Stll, the earliest reports were not easily dismissed. New York Times columnist James Reston reported
his persond experience with acupuncture for pain following an emergency surgery in Beijing. His
testimony carried some weight. American physicians visited China and saw the practice first hand. Not
persuaded by millenia of experience in China, they tested it for themselvesinthe U.S.

Interpreting how acupuncture possibly worked posed further problems for Americans. Practitioners
explained it usng traditiona Chinese concepts: by balancing yin and yang, and regulating the flow of g,
atransformative power not measurable with any gi-meter device. The conceptudization of physiology
used a completely different map, or geography, of the body. Such concepts seemed to conflict with
Western principles about nerve cdlls and immunology. What was an gppropriate scientific explanaion?

Finally, there was the question of the discovery and development of acupuncture, which seemed to
have escaped Western science adltogether. (Here, a 1601 manuscript shows different types of
acupuncture needles for distinct purposes.) Could one view methods of Western science as any more
effective than other forms of developing knowledge?



This higtorica encounter between East and West is an excdlent opportunity for posing severd
guestions about science, especidly about its cultural context (acentral theme of this Congress). 1t may
a0 exemplify how science teachers may use such historical cases studies to guide students to reflect on
scientific concepts, the nature of scientific knowledge and evidence, the process of science, and the
nature of discovery and sciencein society. Students thereby develop a degper and fuller understanding
of science, as profiled in many current frameworks for science education reform.

| will focus on three themes in the acupuncture case, each illustrating how historica case studies may
enrich science teaching. | will dso comment on how one assembles such case studies. For example,
acupuncture is (for most Westerners till) sensationd. By fascinating students, one can engage their
interest. Students are primed to participate in their own learning. Chinese students, | imagine, may be
equaly puzzled by how Americans responded. A further educationa Strategy isto aso select drama
that can lead directly to aggnificant principle in science, such as controlled experiment, the limits of
evidence, or research ethics. In addition, oneidedlly finds a historical question or problem that can
involve sudents in developing and practicing relevant thinking skills through discussion.

So, let our fird target principle for the science classroom be skepticism and empiricd testing. Inthis
case, to what degree is acupuncture effective? How does one assessthat? Firdt, let's re-establish the
higtorical context: 1n 1969, the U.S. had landed a man on the moon, perhaps the greatest technological
feat of human history. In Texas, thefirgt artifica heart patient lived for three days. By 1971, an

€l ectronic microprocessor--a computer “chip"--had just been introduced. Texas Instruments had
begun marketing the first pocket calculator. American science seemed to prove its superiority. Ching,
by contrast, although the most populous nation, was il largely agrarian. 1ts own history of
technologica achievements was obscure to most Americans, who tended to regard China, with its
communist government, negetively.

So the spectacle of surgery done under acupuncture startled many Western physicians. But Chinese
doctors reported further that they used acupuncture to aleviate other sorts of pain aswell, such as
heaedaches, toothaches and arthritis.  They even used needling to treat generd allments. hiccups,
insomnia, asthma, muteness and blindness, ulcers, vitamin E deficiency and, more recently, drug
addiction and smoking habits. That was quite an extraordinary list for such a modest procedure. One
can imagine American physicians expressng messured doubt about such unfamiliar trestments.

Replication isrelatively rare in science — except when daims are especidly striking, important or
controversd. Thiswas one such occasion. Y et even after U.S. physicians demonstrated the
phenomenafor themsalves, many remained unimpressed. Might acupuncture not fucntion merely
through psychologica suggestion? One doctor claimed that "the 'needlism’ merdly acts as areinforcing
dimulus as well as adiversonary maneuver to disguise the presence of a subtle placebo effect”. There
was, he claimed, "amisdirection of attention” (Kroger 1972). Such critics noted that the Chinese
tended to screen patients. not al were deemed dligible for acupuncture. Indeed, the Chinese had
considered the atitude of the patient as early as the Han period (2nd century BCE). Practice seemed
to betray inflated clams.



Of course, one could test for the effect of suggestion. Here is an opportunity to guide studentsin
thinking experimentally and designing tests: an open-ended scientific problem presented in higtorica
context. Students might tell you, for example, that you could check acupuncture on a person or
organism that can fed pain but that is not susceptible to suggestion. Upon cue, the teacher may note
that both infants and anima's respond to acupuncture. Veterinary acupuncture is now well established.
[llustrations of acupuncture charts for horses, pigs, water buffalo and

even camels date back to the Y uan period, or 14th century.

One may aso test suggedtibility asis done commonly in drug tridls. That is, do not let the patient know
whether he or she isrecelving trestment. Some researchers have used "sham acupuncture”’, needling a
non-acupuncture points. Others have used "treatments’ of needles taped to the skin. Here, one may
present historica results and coach students in interpreting them. One review article in 1987 noted
unambiguous results for acute pain simuli (such as intense heet or sharp objects) given to humans, mice,
cats, horses, rats and rabbits. Needling of true points clearly suppressed pain, while needling of sham
points produced very week effects. In the case of chronic pain, such as backaches or arthritis, results
were more complex (Pomeranz 1987, 17). Allowing students to engage actud higtorical findings can
help students learn sKills, especidly in interpreting more complex results.

"Organized skepticism™ is frequently cited as a halmark fo Western science. But thisis dso baanced
againg trusting the credibility of other researchersin a commund effort. How does one assess
credibility? The case of acupuncture adds a notable cultura dimension, which may be probed through
sudent discusson. For example, what may have motivated the strong initid criticism from U.S.
physicians? Given the 2000-year tradition of practice in China, were additional tests warranted? How
did the tradition become established and develop without double blind tests? Perhaps one needsto
aso consider the traditiona Chinese perspective on assessing efficacy? By 1971 Chinese researchers
were dready conducting modern clinical studies, athough typicaly published in Chinese. In what ways
was Western skepticiam judtified or unjustified? How would a Chinese physician— credible among
Chinese peers —have established credibility among Western scientists? Who was an expert about the
effectiveness of acupuncture? Skepticiam, testing and credibility are fundamenta principlesin the nature
of stience. Here, the historical case helps illugtrate them concretdly, while dlowing sudentsto develop
illsin thinking about them.

Even with solid evidence about acupuncture's efficacy, Westerners were il puzzled. How did one
explain acupuncture? How did needling suppress pain? In many cases needles were applied a
locations quite remote from the area of their intended effect: why? Western researchers focused on the
nervous sysem. They found rdatively quickly that acupuncture for acute pain simulates large nerve
fibers. Mogt painful stimuli, however, travel dong smdl fibers. A theory proposed earlier in 1965
suggested how the two nerve impulses might interact. The two types of fibers converge in the spind
cord. There, one impulse could possibly inhibit the other. This 'gate-control’ theory could explain how
gentle needling might "switch" off perceptions of pain— & least where nerves entered the same segment
of the spind cord.



Researchers noted later, however, that the optimal effects of acupuncture often occur after severa
minutes--too dowly to be explained by nerve impulses done. They wondered if some factor might be
released in the blood. Here again, students may be given the historical problem and asked to propose
possible experiments. In this case, researchers cross-linked the circulation of two rabbits through the
veinsinther legs. The acupuncture on one rabbit alowed the other to withstand stronger painful
gimuli. Cross-injections of cerebral-spind fluid also worked. They concluded that acupuncture
triggered the release of an unknown hormone or Smilar "messenger” substance.

In 1973, not long after Nixon's vist and the wave of publicity on acupuncture, researchers discovered
by chance that the brain releases a set of naturd pain-reieving compounds: endorphins. Were they
involved in acupuncture? One could study endorphins by inhibiting their action with a chemica caled
naloxone. Hereis another set of origind historic data from 1976:

The study addressed the effects of naloxone injected just prior to acupuncture in rabbits (see Pomeranz
1987, p.9). Students need to compare paralld treatments. They can thereby appreciate the strategy of
isolating the effect of individud variables. the benchmark notion of controlled experiment. This example
shows how controls help investigators check for possible errorsin interpreting causes. Multiple
controls may be needed to check for many possible errors. Thisisagood example of Western science
— here, gpplied to ascertaining arole for endorphins in the phenomenon origindly discovered by the
Chinese.

Explaining acupuncture, like testing acupuncture, dso has a profound cultura dimenson. The Western
account might easily eclipse the traditiona Chinese explanation, the very framework of understanding
under which acupuncture originally developed. Chinese explanations are based on a fundamentally
different, even incompatible 'geography’ of the body. For the Chinese, the body is maintained by a
transformative force, gi. The qgi flows through the body dong severd channds, or meridians. the jing-
luo system. Twelve primary meridians each correspond to amgjor organ: liver, somach, spleen, gall
bladder, etc. These are organ functions, not necessarily the physical structures recognized in the West:
hence the diagram here shows the meridians only, with the body itsef dmogt invisble. The
Sructure/function relationship so critica in Western biomedicine is absent here. Qi isdl about function.
When the flow of g is deficient or imbaanced, hedth fails. Needlesinserted at points dong the
appropriate meridian help either promote or impede the gi, and restore the balance of yin and yang.

Sometimes, the points are quite distant from the Site of their intended effect. Thus, you might insert a
needle between the thumb and forefinger, at awell-known point called hegu (also romanized as 'ho-
ku), to treat either a headache or abdomina cramps! For coughing or afever, you would use a point
abovethethird toe. Thejing-luo sysem explanswhy: they are on the same meridian. Thus hegu can
affect the head or abdomen viathe 'large intesting meridian.

The concepts of gi and meridians are problematic from a Western perspective because no anatomical
sructures define the meridians or even the acupoints. Qi cannot be measured outside human
perception. A Westerner may thus be inclined to abandon the notions as unnecessary — perhaps relics



of aonce fruitful, but now antiquated and discredited cosmology. But the concepts are essentia from
the perspective of actud practice.  Acupuncturists use meridian maps to assess where needles should
be placed. Indeed, part of the acupuncturist's skill is diagnosing which meridians have been affected
and where aong those meridians needles should be placed. They dso usethe notion of qi ininserting
the needle. When needles are placed in the correct location, the patient usualy feds a dight distension
or numbness, known as de qi, or 'striking the gi'. Patients can sometimes dso fed the numbness of de
gi spread adong the line of the meridian. Thus, even if the meridians and points have no Western
anatomical "redlity”, they seem to have abasis in sense perception. And these perceptions guide
treetment. The practice of acupuncture would collgpse without the jing-luo system. Western
biomedicd explanations are irrdevant.

Indeed, Western findings have yet to benefit or extend traditiona trestment methods. An open question
is what have Western explanations achieved regarding acupuncture itsdf? In what ways are they
important? If the explanation is part of what makes science 'science, what is the role or significance of
explanation in this case? Science seems to function differently in these two cultural contexts.

My third and last theme is the nature of scientific discovery. Perhaps the most penetrating question in
the acupuncture caseis. why did acupuncture develop in China, and yet escape attention during the
same 2000 years in the West? Did a particular approach to science in China foster the unique
discovery of acupuncture? —Or wasit just historical happenstance?

The origins of acupuncture are uncertain, but the firgt texts that mention needling itsdf (Sometime
between the eeventh and second century B.C.E., probably in the fifth century B.C.E.) do not refer to
gi. Theearliest explicit mention of the gi channdls (second century B.C.E.), by contrast, are primarily
in the context of moxibustion, arelated practice in which dried leaves are burned on the skin a points
now used for acupuncture. The use of needling appears to have been grafted onto this earlier practice.
Cosmology entered ill later, in the 3rd century of the Common Era. 365 points were identified,
corresponding to the days of the year, and they were organized into twelve meridians, for the annua
lunar cycles. The nation of channes might have been inspired, of course, by the sensations that spread
over the surface of the body during treatment at certain points (see Cooperative Group 1980). No
cosmologicd reasons, a least, dictate the specific meridian pathways, which sometimes take abrupt
turns, or zig-zag their way, say, around the Sde of the head. The cosmological framework, while
present, did not trump raw observation. The meridian point-maps were derived empiricaly, or perhaps
smi-empiricaly.

The cosmology (or "theory"?) of the formdized jing-luo system did not preclude the discovery of
additiona acupuncture points that did not fit that particular framework. In subsequent centuries, and
even in the past few decades, other needling points were added, sometimes dong with new "collaterd”
channds. What mattered primarily was performance.

One might well imagine that the €laborate cosmologica conceptions of acupuncture limited free
invention or discovery. However, acupuncture analgesiais arecent discovery. As part of Mao's



"Great Legp Forward,”" researchers were urged to rely on the strengths of traditiona Chinese medicine
and develop them further. In 1958, doctors at a Shanghal hospital imagined that acupuncture— used
for centuries to control chronic pain— might aso be applied to short-term pain. They first tested
needling on pain reief while changing surgica dressngs. They then tried tongllectomies and, findly,
magor surgery. Thus, U.S. physicians amazed by acupuncture analgesia a mere decade and a hdlf later
were witnessing ardéively new variation of a centuries-old practice. The discovery was clearly
motivated by deliberate search, but not by theory. The search was dso paliticaly "ingpired,” dthough
hardly expressing ideologicd bias. Perhaps the patients were judtified in proudly waving their books of
quotations from Chairman Mao?

The history of acupuncture is thus somewhat haphazard—perhaps like some of the zig-zag meridian
pathways! Y et the series of discoveries strongly reflect Chinese patterns of thinking. Chinese
philosophies highlight particulars and their relationships, rather than the abstract generaizations more
common in Western philosophy and science (Hall and Ames, Kgputchuk). By orienting to details,
relatively indifferent to developing a"theory," did Chinese perspectives foster discovery of acupuncture
points, their connections and naticing the relationship between needling and moxibustion? When new
points did not fit the jingluo system, they did not rgect that theory, nor generate an dternative
paradigm. Students may discuss. was that unscientific reasoning, or a nuanced form of pragmatism?
The success of the Chinese discovery of acupunctureis a puzzle.

The Chinese history contrasts with corresponding discoveriesin the West. At the end of the 19th
century, Westerners independently found a set of points that evoke pain when pressure is applied, now
known as 'trigger points. In the 1970s the locations of trigger points and acupuncture points were
srongly correlated (Mezack et d 1977; Badry 1993). While the discoveries seem smilar, trigger
points were never linked together, and they remain largely unexplained. Nor have trigger points been
incorporated into medical treatments. In the West, trigger points—possibly the same as
acupoints—have remained peripheral.

In addition, acupuncture itsalf has found its way to the West on severa occasionsin the last four
centuries (Skrabanek 1985; Liao, Lee & Ng 1994). Y et despite these repeated opportunities,
Western science failed to establish an enduring field of research or sustained practice prior to the
1970s. For example, Wilhem ten-Rhyne (Rhijne) wrote of it in 1683, prompting a thread of research
in Germany and France (including by Kempfer and Vicg-d'Azyr) in the 18th century. Berloiz (1816)
eventudly found that gavanic simulation of needles was effective. But when galvinism apparently did
not explain the phenomenon fully, pursuit faded (Pellerton 1825). James Churchill, of the Roya
College of Surgeons, echoed earlier advocates again in 1821, while acknowledging that:

if ... arationd theory, built on sound logicd reasoning, be the only evidence to which any vaue

can be attached, then will my efforts have been unavailing and fruitless. (Churchill 1821, pp. 3-

4)
Popular interest rose briefly, then, just as quickly waned, perhaps for the reasons Churchill mentioned
(Medico-Chirugical Review, 1829). It wasrevived yet again in 1939 by French diplomat Charles
George Soulie de Morant (1938/39). Despite numerous encounters with acupuncture, Western
science failed to adopt it or to develop earlier Chinese discoveries. Given, such missed opportunities,



can Western science posture itsaf as adopting optima or exclusive methods for generating naturd
knowledge? Are these methods universa? That is, do they transcend particular cultures? In the case
of acupuncture, Chinese gpproaches seem to be different— and more fruitful. With thisinformation,
sudents are primed to discuss. in what ways might acupuncture reved a cultura context to the process
of science?

Chinese and American cultures continue to offer very different socid contexts for the pursuit of
research. Acupuncture became highly valued in China partly in an economicdly. Itisrdatively "low-
tech". It requires little equipment. Effective practitioners, however, require subgtantia training.
Acupuncture is labor-intensve rather than capita-intensve — appropriate to a densaly populated
nation. China has invested considerably in research on acupuncture, exemplified in the program of
research in the late 1950s. The circumstances for acupuncture research in highly industrialized,
capitdist nations are quite different. Because acupuncture involves no product to sdll, drug companies
and other investors have had little incentive to fund acupuncture research. Thereislittle opportunity for
profit. By contrast, research on pharmaceuticals that may relieve pain and can be sold has been well
funded. There are many ways to raise questions about pain, but in industridized culures, funds exist
disproportionately for those questions related to marketable forms of pain relief. The prospect for
knowing more about acupuncture thus depends on certain sources of funding to support research—in
this case, support for 'basic’ research.

In 199-, acupunture received the partia endorsement (for some trestments) from an NIH Consensus
Pand. Stll, acupunctureis ill widely viewed in the U.S. as an "dternative’ medicine. It has periphera
gatus. Many insurance companies and hedth plans, for example, do not pay for acupuncture
treatments. Even Western doctors sympathetic to acupuncture often recommend it only when Western
medicinefalsor isfirst shown to be ineffective. With the current commitments to Western medicine,
the potentia of acupuncture--and hence research on it--will be limited. What we know about
acupuncture will be shaped, as it hasin the past, by the research that is done.

That, then, is a concise historica comparison of Western and Chinese accounts of acupuncture.
Neither conveniently reducesto the other. The Western accounts of nerve pathways and endorphins
offer powerful ways to relate acupuncture to other agpects of pain and physiology in generd, precisdy
where traditional Chinese explanationsremain slent. At the same time, the Chinese made the origind
discovery; they explain the sensations of de gi and guide effective dlinicd practice. In addition, the
complementary knowledge contributed by Chinese and Western traditions reflects how scientific
practice differsin the two cultural contexts. the primary aim of assembling this particular case study.

| ds0 hope this case may serve as an example for how to assemble historica case sudies. An effective
case study, in my experience, first engages students with spectacle and uses the dramato lead them to
questions and problems that reflect major principles about scientific practice — experimenta design,
scientific communication, politica contexts, etc. Students then develop thinking skills by working
through unresolved higtorica Stuationsin discussion, often learning from others how to view the same
case differently. The history provides concrete details. Complexity, so typical of redl cases, may



unfold as students are ready for deeper levels of understanding. The ultimate historical outcome may
help in dlosing the case. The educator's primary chdlenge isto find the historica dilemmasthat can
motivate sudents. Another chalengeisto frame the context for discussion, laying afoundation for
free, open-ended interpretation. Developing thinking skills and perspectives about the nature of science
involves going beyond lectures of teacher-specified content. Deeper lessons emerge from engaging
sudentsin red problems on amanagegble scae. That is the value and source of excitement in teaching
through historical case studies.
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