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Introduction
JAMES BEATTIE

Victoria University of Wellington, Aotearoa New Zealand; Research Associate,  
Centre for Environmental History, The Australian National University, Australia;   

Senior Research Associate, Faculty of Humanities,  
University of Johannesburg, Republic of South Africa

This special issue, ‘Animals and epidemics in modern East Asia’, guest edited by 
Professor Fa-ti Fan, provides a timely historical overview of humans, disease and 
environment in that region. At a time of heightened vulnerability—of human health 
at this particular time, thanks to the pandemic, and of the Earth’s systems more 
generally, thanks largely to human actions—a collection of this kind helps us to 
critically reflect on some of the concepts we use to consider non-humans and their 
role in human health. As well, it asks us to carefully consider many of the terms and 
attributes we ascribe to particular groups of people, such as Western portrayals of 
Asian peoples, when discussing disease. By highlighting such historically contingent 
matters, this special issue will serve to help us think about more constructive and 
useful ways of considering non-humans, disease and environmental history.

As well as thanking Professor Fan and the contributors for their work on this special 
issue, I thank Associate Professor Brett Bennett for his work as Editor while I’ve 
been on parental leave.

Finally, I welcome correspondence relating to special issues and invite potential 
long-term sponsors of the journal to contact me.

Call for papers
I particularly encourage submissions on topics related to history and energy, the 
atmosphere and water, especially in relation to Africa, South America or Asia. 
Please also contact me if you are interested in guest editing a special issue.
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the Centre for Environmental History, The Australian National University, whose 
Director, Associate Professor Ruth Morgan, has enthusiastically backed this venture 
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to 2020, the journal was funded by Victoria University of Wellington. From 2022, 
I acknowledge the generosity of an anonymous donor for funding the copyediting 
of International Review of Environmental History as an interim measure.
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Introduction: Animals and epidemics 
in modern East Asia

FA-TI FAN
Binghamton University, State University of New York,  

United States of America

1.
In late 2019, a new infectious disease broke out in Wuhan, central China. By mid-
January 2020, it had spread widely, though the official line insisted that the epidemic 
was firmly under control. On 23 January, Wuhan, a city of 11 million, was abruptly 
put under a military-style lockdown. Panic erupted. Where did the disease come 
from? How did it start? By then, officials had already swooped down to a local wet 
market, the presumed ground zero, to which early human cases seemed to have been 
connected and where wild animals were sold. Relying on the experience of SARS, 
investigators tried to identify the culprit among the animals traded at the market. 
As the pandemic exploded and spread, more animals were postulated to be either 
the origin or the possible links to the disease—bats, palm civets, pangolins, snakes, 
bamboo rats, raccoon dogs, minks and, well, frozen salmon. Much of the country 
was now under full lockdown. There were numerous questions and few answers. 
Can pets transmit the deadly disease? Maybe. And, reportedly, pets were cast off 
from high-rise apartment buildings and crashed to their deaths. Animals—whether 
they were once prized as delicacies or cuddled as family members—now appeared 
to be cloaked assassins. The wild animal trade was banned. Entire factory farms of 
animals were destroyed. In the aftermath of the SARS pandemic, a laboratory at the 
Wuhan Institute of Virology had been studying bat coronaviruses with the goal to 
better contain or prevent potential zoonoses. Through international collaboration, 
researchers had intensively hunted down bat viruses and collected samples in 
southwestern China and beyond. However, did the Chinese lab also keep live bats 
and other animal samples in the laboratory without proper biosafety measures? 
The controversy has persisted.

As I am writing, the pandemic is still raging. Humans have been caught in the throes 
of an enormous crisis. Animals, too, are a crucial part of this unfolding reality.1

1  A few words about terminology. For the sake of simplicity, we will use such terms as ‘human and non-
human animals’ selectively, mainly for the purpose of emphasis. Otherwise, the term ‘animals’ refers to non-human 
animals. Of course, one of the main points of this special issue is precisely to examine the shared as well as divergent 
fates of various animals, human and non-human, in relation to epidemics in modern East Asia.
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Recent attempts at mapping the emerging zoonoses have consistently identified 
East Asia, especially China, as one of the global hotspots.2 (Other highlighted 
areas include Southeast Asia, South Asia and parts of Africa.) Deservedly or not, 
this image has been cemented by a series of pandemics—SARS, avian flu and, 
obviously, Covid-19. But, of course, such maps show only the symptoms and not 
the underlying causes, which need to be unpacked.

To do so, one must not forget that history matters and scale matters. There are 
long-term and short-term developments that have been driven by local, regional 
and global forces—for example, population growth and movements, urbanisation, 
resource exploitation, global capitalism, and national policy and state power, as well 
as sociocultural attitudes toward nature and animals. Together, they have created 
a changing environment that brought about new ecological encounters among 
animals, pathogens and humans. New animal-borne diseases emerged as a result. 
The story is much broader than just tracing the viruses, pinpointing the ground 
zero and identifying the host animals—themes highlighted in the spillover and the 
related outbreak narrative of recent zoonotic epidemics. These narratives have been 
effectively employed by science writers and have become prevalent in news channels 
and popular media.3

As commonly practised, the narratives tend to focus on the immediate events, 
personalities and locales. The spillover narrative zooms in on the occurrence of 
a  ‘spillover’, when certain zoonotic viruses spread from host animals to humans, 
often originating from an exotic setting (e.g. West Africa). The outbreak narrative 
may describe events in a foreign land or at an American or European locale. The 
focus is on the trigger event and the immediate aftermath.

It is certainly necessary to identify, epidemiologically, the origin of a spillover 
and an outbreak. Yet, origin stories are a messy business. Did a pandemic begin 
with the moment when a bat bit another animal or a human touched its guano, 
or when various species of animals were brought in contact with humans on the 
edge of a forest as they migrated due to habitat loss? Indeed, ecological encounters 
and epidemics must be examined in the interlocking contexts of socioeconomic 

2  Bob Yirka, ‘Mapping zoonotic “hot spots” where risk of coronaviruses jumping from bats to humans is highest’, 
1 June 2021, phys.org/news/2021-06-zoonotic-hot-coronaviruses-humans-highest.html; Robert Kessler and Henry 
Peterson, ‘Global Disease Hotspots 2.0’, EcoHealth Alliance, www.ecohealthalliance.org/2017/10/global-disease-
hotspots-2-0, accessed 25 October 2021; Toph Allen et al., ‘Global hotspots and correlates of emerging zoonotic 
diseases’, Nature Communications 8 (24 October 2017), doi.org/10.1038/s41467-017-00923-8.
3  Examples are numerous, but some of the best known are Richard Preston, The Hot Zone: The Terrifying True Story 
of the Origins of the Ebola Virus (New York: Anchor, 1999); David Quammen, Spillover: Animal Infections and the Next 
Human Pandemic (New York: Norton, 2012); Karl Taro Greenfeld, China Syndrome: The True Story of the 21st Century’s 
First Epidemic (New York: Harper Perennial, 2006). For a critical analysis of the outbreak narratives, see Priscilla Wald, 
Contagious: Cultures, Carriers, and the Outbreak Narrative (Durham, NC: Duke University Press, 2008).

http://phys.org/news/2021-06-zoonotic-hot-coronaviruses-humans-highest.html
http://www.ecohealthalliance.org/2017/10/global-disease-hotspots-2-0
http://www.ecohealthalliance.org/2017/10/global-disease-hotspots-2-0
http://doi.org/10.1038/s41467-017-00923-8


Introduction: Animals and epidemics in modern East Asia

7

transformations and subsequent environmental changes. Hence, East Asian societies 
and their history should not be simply a backdrop to stories of emerging zoonoses. 
They are part and parcel of the history of animals and epidemics.

Moreover, the spillover and the outbreak narrative tend to recycle certain tropes 
that can be traced back to European imperialism—e.g. exotic nature, tropicality 
and backward peoples and cultures in ‘other parts of the world’. This problem may 
not be inherent to the specific narrative modes, but, without proper attention to 
broad historical processes, they are prone to fall into the rut of conventions. This 
tendency is rife in reports on Ebola in Africa and comments on Covid-19 that treat 
it as an invasion of racialised virus reminiscent of the discourse of the ‘Yellow Peril’.4 
We certainly don’t need more Eurocentrism or Orientalist othering in discussing 
the topic of animals and epidemics. To counter this tendency, we must examine the 
place and society from inside rather than simply or mainly from outside. Zoonotic 
epidemics were less ecological accidents than by-products of the rapid economic, 
sociocultural and environmental changes in the region and beyond.

Most relevant to the topic of this special issue, these narratives reduce animals to 
narrowly defined roles—basically, reservoirs of pathogens, transmitters of diseases, 
and objects of medical investigation. However, as we’ve seen in the opening 
paragraph, animals play multiple, diverse and significant roles at every step of a 
zoonotic epidemic—not to mention in situations related to but not part of an 
epidemic. Certainly, animals can be hosts of pathogens and vectors of infectious 
diseases. They can also be victims of epidemics and targets of health campaigns. 
They are scientific objects, but they are also vital participants in the manufacturing 
of vaccines and antibodies. Actually, animals are more than just material agents, 
and their materialities are not simply somatic. Animals embody different values 
and meanings—biological, ecological, economic and sociocultural. And at the risk 
of falling farther into the pit of anthropocentric functionalism, I may also mention 
that they provide comfort and companionship to many people at difficult times (and 
let’s hope that the reverse is at least partially true). As agents of historical change, 
animals are sometimes on a par with humans in the evolving course of a zoonotic 
epidemic. All zoonotic epidemics are interspecies affairs. Thus, animal history has to 
be an integral part of the history of epidemics.5

4  Christos Lynteris, ‘Yellow Peril Epidemics: The Political Ontology of Degeneration and Emergence’, in Yellow 
Perils: China Narratives in the Contemporary World, ed. Frank Billé and Sören Urbansky (Honolulu: University of 
Hawai‘i Press, 2018), 35–59; Nayan Shah, Contagious Divides: Epidemics and Race in San Francisco’s Chinatown 
(Berkeley, CA: University of California Press, 2001).
5  Fa-ti Fan, ‘Plants, Germs, and Animals: They Want to Be in History, Too!’, Cross-Currents: East Asian History 
and Culture Review, 3 (2014), 231–44; E. Fuller Torrey and Robert H. Yolken, Beasts of the Earth: Animals, Humans, and 
Disease (New Brunswick, NJ: Rutgers University Press, 2005), 112–23.
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In short, the popular narratives discussed above can be at the same time overladen 
with cliché and bleached of sociocultural meanings. At one end, it is coloniality and 
racialisation of diseases. At the other, it is asserted scientific objectivity—underlined 
by the omnipresence of the image of SARS-CoV-2, a fuzzball with red spikes that 
presumably holds the key to stopping the pandemic.

2.
In response to these problems, this special issue joins the discussion of recent zoonotic 
and other animal-borne epidemics from two related positions. First, it maintains 
that we should take the relevant history, society and environment seriously when 
we look at the topic of animals and epidemics. We cannot properly understand 
animals and epidemics in a place without investigating their particular history, 
environment and sociocultural landscape. Second, it emphasises the multiple roles 
and the significance of animals in the history of epidemics in twentieth-century East 
Asia. As the concept of ‘One Health’ suggests, the health of animals, humans and 
the environment are intertwined; and so are animal history, environmental history 
and the history of epidemics. Indeed, for the sake of balance, it may even be helpful 
to recentre animals in the history of epidemics.

By looking at modern East Asia, this special issue not only adds new understanding 
to the studies of animals and epidemics in the region, but also engages with the recent 
discussion of global zoonotic pandemics. As noted above, the familiar narratives of 
emerging zoonotic pandemics tend to reproduce certain assumptions and tropes 
dating back to the heyday of Western imperialism. They are often stuck in the 
framework of ‘the West and the Rest’ (in which the Rest matters mainly because it 
is presumably where ‘hotspots’ are). This is not to say that only Western media or 
commentators adopt the lens of cultural centrism. The widely circulated picture of a 
fashionable Chinese woman eating bat soup, for example, was a journalist’s attempt 
at an exotic food for a Chinese travel program, similar to scenes of many Western 
TV shows about daring travellers going to distant places and trying out ‘weird’ 
local dishes. The whole drama turned out to have been a Chinese portrayal of Palau 
exotica recirculated in the manner of a Western portrayal of Chinese exotica.6

6  The images/video were widely circulated on the internet and the likes of the Daily Mail, e.g. ‘Revolting Image 
Shows Chinese Woman Eating a Whole Bat …’, www.dailymail.co.uk/news/article-7920573/Revolting-footage-
shows-Chinese-woman-eating-bat-scientists-link-coronavirus-animal.html, accessed 25 October  2021; Marnie 
O’Neill, ‘Chinese influencer Wang Mengyun, aka “Bat soup girl” breaks silence’, The Chronicle (Toowoomba), 
7  February 2020, www.thechronicle.com.au/news/chinese-influencer-wang-mengyun-aka-bat-soup-girl-breaks-
silence/ news-story/63ef0 cec5b 6d448d1843e2e1bcadb14d; James Palmer, ‘Don’t Blame Bat Soup for the Coronavirus’, 
Foreign Policy, 27 January 2020, foreignpolicy.com/2020/01/27/coronavirus-covid19-dont-blame-bat-soup-for-the-
virus, accessed 25 October 2021.

http://www.dailymail.co.uk/news/article-7920573/Revolting-footage-shows-Chinese-woman-eating-bat-scientists-link-coronavirus-animal.html
http://www.dailymail.co.uk/news/article-7920573/Revolting-footage-shows-Chinese-woman-eating-bat-scientists-link-coronavirus-animal.html
http://www.thechronicle.com.au/news/chinese-influencer-wang-mengyun-aka-bat-soup-girl-breaks-silence/news-story/63ef0cec5b6d448d1843e2e1bcadb14d
http://www.thechronicle.com.au/news/chinese-influencer-wang-mengyun-aka-bat-soup-girl-breaks-silence/news-story/63ef0cec5b6d448d1843e2e1bcadb14d
http://foreignpolicy.com/2020/01/27/coronavirus-covid19-dont-blame-bat-soup-for-the-virus
http://foreignpolicy.com/2020/01/27/coronavirus-covid19-dont-blame-bat-soup-for-the-virus
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Although this special issue focuses on East Asia, it has no intention to reify the 
region. Instead, it maintains that the ecological, scientific, sociocultural and 
epidemiological changes cannot be separated from trans-regional developments. Any 
place or site has to be seen as a nexus of forces and movements extending beyond 
the limits of conventional boundaries—whether they are political borders or the 
edges of a forest. Indeed, animals and pathogens in motion often cross boundaries 
and reconfigure geography. A main goal of this special issue is to underscore the 
importance of a broad range of historical dynamics in the emergence and unfolding 
of animal-borne epidemics.

3.
There is a growing literature on the history of epidemics in the field of modern 
East Asia. Much has been written about malaria, plague, cholera, tuberculosis and 
schistosomiasis and their impact on society.7 Not all of these epidemics were animal-
borne, but many of them shared salient characteristics as regards societal and public 
health responses, as well as medical research. In early twentieth-century East Asia, 
the germ theory, tropical medicine and modern sanitation made inroads in major 
port cities, in part due to major outbreaks of epidemics such as cholera in Hong 
Kong (1894–1920s) and plague in Manchuria (1910–11). The expansion of the 
Japanese empire also brought with it modern scientific medicine and public health. 
In this biomedical regime, hygiene was strongly associated with the politics and 
imagery of modernity. Personal and public hygiene were promoted as markers of 
civilised behaviour and responsible citizens. The vision of ‘hygienic modernity’, in 
various incarnations, has been important to the modernising East Asian States, from 
the Japanese colonial authorities in Taiwan to Mao’s China.8

Along these lines, let’s look at a well-known example—Wu Liande’s work on 
pneumonic plague in Manchuria in 1910–11. Born in Penang, a British colony, 
and trained in Britain, Wu took up a position at a medical college in Qing China 
in 1908. When the plague broke out in Manchuria in 1910, he was tasked with 
leading the Chinese effort to combat the epidemic. Well versed in modern scientific 
medicine, Wu carried out medical investigations, including dissecting human 

7  For example, Carol Benedict, Bubonic Plague in Nineteenth-Century China (Stanford, CA: Stanford University 
Press, 1996); Yubin Shen, ‘Malaria and Global Networks of Tropical Medicine in Modern China, 1919–1950’ (PhD 
diss., Georgetown University, 2017); Robert Peckham, Epidemics in Modern East Asia (Cambridge: Cambridge 
University Press, 2016); Miriam Gross, Farewell to the God of Plague: Chairman Mao’s Campaign to Deworm China 
(Oakland, CA: University of California Press, 2016); Xiaoping Fang, China and the Cholera Pandemic: Restructuring 
Society Under Mao (Pittsburgh: University of Pittsburgh Press, 2021).
8  Ruth Rogaski, Hygienic Modernity: Meanings of Health and Disease in Treaty-Port China (Berkeley, CA: 
University of California Press, 2004); Angela Ki Che Leung, Health and Hygiene in Chinese East Asia: Policies and 
Publics in the Long Twentieth Century (Durham, NC: Duke University Press, 2011).
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and animal victims, and devised approaches to contain the epidemic. Wu is best 
remembered today for his recognition of the pneumonic nature of the plague, his 
introduction of a well-designed face mask, and his insistence on its wide application 
among his medical staff and beyond.9

Even back then, however, epidemic control was intertwined with geopolitics. 
The rivalry of the three imperial powers in the area—the empires of the Qing, Russia 
and Japan—and the convergence of international teams of experts created various 
patterns of competition and co-operation. It proved difficult to co-ordinate the 
political and scientific interests involved in the process. In fact, the rapid political, 
economic and social changes that had taken place in the region might have set off 
the epidemic in the first place.10

A zoonotic disease, the plague may have originated from tarbagan marmots living 
on the steppes of Mongolia and Manchuria. The growing fur trade brought droves 
of hunters to the region, and marmots were dispatched for the international market. 
The newly established railway networks and the expanded seaports provided the 
modern infrastructure for the movement of people and goods and for the fur trade.11 
Global capitalism, regional imperialism and modernisation altered the ecology of 
the region, and this transformation brought marmots and plague in contact with 
more human populations. Marmots had been important animals to the peoples 
who had historically lived on the steppes, notably the Mongols. They hunted 
them for food and fur, and there was a whole cultural tradition about the animal. 
With the new market economy, new zones and networks of ecological encounter 
multiplied. The bodies of marmots—their fur—acquired new values. The animal 
became a different object (of culture, economy and biology) to growing numbers 
of humans. Caught in these ecological and economic changes, marmots became 
potent agents of a major epidemic.

This historical episode foreshadows many themes relevant to today’s zoonotic 
pandemics: a changing ecology; modernisation; movements of people and goods; 
capitalism, imperialism and shifting geopolitics; international competition and 
co-operation; science, technology and medicine; and, not the least, pathogens 

9  Wayne Soon, Global Medicine in China: A Diasporic History (Stanford, CA: Stanford University Press, 2020); 
Mark Gamsa. ‘The Epidemic of Pneumonic Plague in Manchuria 1910–1911’, Past & Present 190 (2006): 147–83.
10  William Summers, The Great Manchurian Plague of 1910–1911: The Geopolitics of an Epidemic Disease (New 
Haven, CT: Yale University Press, 2012); Sean Lei, Neither Donkey Nor Horse: Medicine in the Struggle over China’s 
Modernity (Chicago: University of Chicago Press, 2014), Chapter 2.
11  Christos Lynteris, ‘Skilled Natives, Inept Coolies: Marmot Hunting and the Great Manchurian Pneumonic 
Plague (1910–1911)’, History and Anthropology 24 (2013): 303–21; Yubin Shen, ‘Pneumonic Plagues, 
Environmental Changes, and the International Fur Trade: The Retreat of Tarbagan Marmots from Northwest 
Manchuria, 1900s–30s’, Frontiers of History in China 14 (2019): 291–322.
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and  animals—all of which are present in cases of zoonotic pandemics today.12 
This  example confirms the need to take a broad and historical view when we 
consider recent zoonotic epidemics. The spillover narrative that focuses narrowly 
on the transmission of disease from animals to humans leaves out much of the 
larger picture. It features a simple causal link and skims over the complex dynamics 
of various forces at work.

4.
The Manchurian plague is one of the best-studied cases in modern East Asian 
history. Even so, animals are still often relegated to the background or stationed on 
the sideline of action. And when they come to the fore, they appear as vectors of 
diseases or targets of health campaigns (e.g. mosquitoes and malaria).13 There is little 
systematic effort at incorporating animal studies, including such issues as animal 
agency, animal subjects or the multiplicity of human-animal relationships, into the 
interpretive framework. Even the flourishing literature on recent zoonotic diseases 
in East Asia, including SARS and avian flu, can benefit from rigorous discussion 
of these issues.14 Many of the studies mention animals—mainly in the contexts 
of animal trade, wet markets and factory farming—but their primary concerns lie 
elsewhere. With some exceptions, the key issues in animal studies have not found 
their way into the scholarship on epidemics in modern East Asia.15

12  For example, Wayne Soon and Jia Ian Chong, ‘What History Teaches about the Coronavirus Emergency’, 
The Diplomat, 12 February 2020, thediplomat.com/2020/02/what-history-teaches-about-the-wuhan-coronavirus, 
accessed 25 October 2021; Ruth Rogaski, ‘The Manchurian Plague and COVID-19: China, the United States, and 
the “Sick Man,” Then and Now’, American Journal of Public Health 111, no. 3 (2021): 423–9. Other episodes, too, 
provide insights, e.g. Robert Peckham, ‘Viral surveillance and the 1968 Hong Kong flu pandemic’, Journal of Global 
History 15, no. 3 (2020): 444–58.
13  Judith Shapiro, Mao’s War Against Nature (Cambridge: Cambridge University Press, 2009); Gross, Farewell 
to the God of Plague. For an insightful analysis of the ways in which animals and epidemics are framed in such a 
narrow way, see Christos Lynteris, Framing Animals as Epidemic Villains: Histories of Non-Human Disease Vectors 
(Basingstoke: Palgrave Macmillan, 2019). A growing number of new studies, notably the ones by Lyle Fearnley, 
Frédéric Keck and Christos Lynteris, are changing the situation. See, for example, Lyle Fearnley, Virulent Zones: 
Animal Disease and Global Health at China’s Pandemic Epicenter (Durham, NC: Duke University Press, 2020); 
Frédéric Keck and Christos Lynteris, ‘Zoonosis prospects and challenges for medical anthropology’, Medicine 
Anthropology Theory 5, no. 3 (2018): 1–14. See also other works by these authors cited in this paper.
14  Katherine Mason, Infectious Change: Reinventing Chinese Public Health after an Epidemic (Stanford, CA: 
Stanford University Press, 2016); Arthur Kleiman and James Watson, eds, SARS in China: Prelude to Pandemic 
(Stanford, CA: Stanford University Press, 2005); Yu-Ju Chien, ‘How Did International Agencies Perceive the Avian 
Influenza Problem? The Adoption and Manufacture of the “One World, One Health” Framework’, Sociology of 
Health and Illness 35 (2013): 213–26.
15  Notable exceptions include the works by Lyle Fearnley, Frédéric Keck and Christos Lynteris. See, for example, 
Fearnley, Virulent Zones; Keck and Lynteris, ‘Zoonosis Prospects and Challenges for Medical Anthropology’. See 
also other works by these authors cited in this paper.

http://thediplomat.com/2020/02/what-history-teaches-about-the-wuhan-coronavirus
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This situation has to do with the late development of animal studies in the field 
of  modern East Asia. Animals, particularly charismatic animals, sometimes 
appear or  even feature in environmental history—e.g. wolves, tigers or pandas.16 
There is also a growing literature on livestock and companion animals, as well as 
on institutions  related to animals such as the zoo.17 When it comes to animals, 
the literature mainly follows the general approach of animals and society, with an 
emphasis on the social, cultural and political meanings of animals in particular 
societies.18 In addition, there is also some scholarship on insects, such as the locust, 
or other animals as part of the study of diseases or natural disasters.19

However, just as with humans and viruses, animals are agents of historical change. 
We must take into account the variation of human–animal relationships in a given 
eco-society over time. Dogs, snakes and marmots have not always occupied the 
same places in a socioecological web and have not been regarded in the same way or 
interacted with humans in the same way in all societies. The consumption of ‘wild 
flavours’ (yewei) or wild animals as delicacies, a topic widely reported in Western 
media, is not rooted in a monolithic ‘Chinese culture’, just as one shouldn’t think 
that shooting deer for venison represents ‘American culture’, whatever that might 
mean. Eating yewei expanded and became more mainstream (though it is hardly 
common) due largely to the booming economy and evolving consumer culture 

16  Mark Elvin, The Retreat of the Elephants: an Environmental History of China (New Haven, CT: Yale University 
Press, 2006); Robert Marks, Tigers, Rice, Silk, and Silt: Environment and Economy in Late Imperial South China 
(Cambridge: Cambridge University Press, 1998); E. Elena Songster, Panda Nation: The Construction and 
Conservation of China’s Modern Icon (Oxford: Oxford University Press, 2018); Brett Walker, The Lost Wolves of 
Japan (Seattle, WA: University of Washington Press, 2008); Chris Coggins, The Tiger and the Pangolin: Nature, 
Culture, and Conservation in China (Honolulu: University of Hawaii, 2003); Robert Marks, ‘Asian Tigers: The Real, 
the Symbolic, the Commodity’, Nature and Culture 1, no. 1 (Spring 2006): 63–87; Joseph Seeley and Aaron 
Skabelund, ‘Tigers—Real and Imagined—in Korea’s Physical and Cultural Landscape’, Environmental History 20, 
no. 3 (July 2015): 475–503; Joseph Seeley and Aaron Skabelund, ‘“Bite, Bite against the Iron Cage”: The Colonial 
Seoul and Taipei Zoos and Empire’s Ambivalent Dreamscape’, Journal of Asian Studies 79 (2020): 429–54.
17  Aaron Skabelund, Empire of Dogs: Canines, Japan, and the Making of the Modern Imperial World (Columbia 
University Press, 2011); Ian J. Miller, The Nature of the Beasts: Empire and Exhibition at the Tokyo Zoo (University 
of California Press, 2013); Chung-Hao Pio Kuo, ‘Pigs, Pork, and Ham: The Practice of Pig-Farming and the 
Consumption of Pork in Ming-Qing China’ (PhD diss., New York University, 2013); Brian Lander, Mindi 
Schneider and Kathrine Brunson, ‘A History of Pigs in China: From Curious Omnivores to Industrial Pork’, Journal 
of Asian Studies 79, no. 4 (2020): 865–89, doi.org/10.1017/S0021911820000054.
18  Dagmar Schäfer, Martina Siebert and Roel Sterckx, Animals Through Chinese History: Earliest Times to 1911 
(Cambridge: Cambridge University Press, 2018); Liz Y. Chee, Mao’s Bestiary: Medicinal Animals and Modern China 
(Durham, NC: Duke University Press, 2021); Gregory Pflugfelder and Brett Walker, eds, JAPANimals: History and 
Culture in Japan’s Animal Life (Ann Arbor, MI: University of Michigan Center for Japanese Studies, 2005).
19  David A. Bello, ‘Consider the Qing Locust’, East Asian Science, Technology, and Medicine 48 (2018): 49–80.

http://doi.org/10.1017/S0021911820000054


Introduction: Animals and epidemics in modern East Asia

13

(including food culture). With these changes, there came a growing market for 
the animal trade and an industry of raising ‘wild animals’. The interesting part 
of the story is precisely that it is new rather than traditional.20

5.
This special issue also deals extensively with animals and medical science. In 
epidemiology and other areas of medical science, animals are of critical importance. 
Walking into any biomedical laboratory, one is likely to come across rows of 
experimental animals. Similarly, investigations into epidemics often bring scientists 
out into the field. How else can one capture rodents in burrows? As historical 
examples, such as anthrax, have shown, human health is closely tied to the health of 
animals and the environment.21 Conventional narratives of animals and epidemics, 
however, may again constrain how animals are regarded.

Take, for example, the public interest in virus hunters and their quest for the 
natural reservoirs of pathogens of potential epidemics. The dedication, courage and 
contribution of virus hunters must be recognised and appreciated. My point here 
is about the representations of virus hunters and their work. The narrative mode 
about virus hunters combines several genres—notably, the quest epic, the detective 
thriller and the discovery story. However, it also has a direct predecessor, namely, 
the travel literature of Victorian naturalists who collected specimens in remote, and 
often colonial, lands.22 From the perspective of animal studies, this narrative mode 
has another problem. That is, it tends to portray humans as action heroes and the 
elusive animals (and viruses) as the prize. Ultimately, animals are cast in the role of 
vessels or vectors of pathogens.

Yet, nevertheless, the narrative also reveals a rich, but often neglected, tradition in 
science. Following virus hunters enables us to value the vital role of the fieldwork 
and museum traditions in modern science—including the activities of collecting, 
classifying and identifying specimens—traditions that have been overshadowed 

20  Lyle Fearnley, ‘The Pandemic Epicenter: Pointing from Viruses to China’s Wildlife Trade’, Somatosphere, 
6  March 2020, somatosphere.net/forumpost/wild-virus, accessed 24 November 2021; Hongying Li et al., 
‘Knowledge, Attitude, and Practice Regarding Zoonotic Risk in Wildlife Trade, Southern China’, EcoHealth 
(2021): 95–106; Christos Lynteris, ‘The Prophetic Faculty of Epidemic Photography: Chinese Wet Markets and 
the Imagination of the Next Pandemic’, Visual Anthropology 29, no. 2 (2016): 118–32, doi.org/10.1080/08949
468.2016.1131484; Christos Lynteris and Lyle Fearnley, ‘Why shutting down Chinese “wet markets” could be 
a terrible mistake’, The Conversation, 31 January 2020, theconversation.com/why-shutting-down-chinese-wet-
markets-could-be-a-terrible-mistake-130625, accessed 24 November 2021.
21  Susan Jones, Death in a Small Package: A Short History of Anthrax (Baltimore, MD: Johns Hopkins University 
Press, 2010).
22  David Arnold, The Tropics and the Traveling Gaze: India, Landscape, and Science, 1800–1856 (Seattle, WA: 
University of Washington Press, 2006); Fa-ti Fan, British Naturalists in Qing China (Cambridge, MA: Harvard 
University Press, 2004).

http://somatosphere.net/forumpost/wild-virus
http://doi.org/10.1080/08949468.2016.1131484
http://doi.org/10.1080/08949468.2016.1131484
http://theconversation.com/why-shutting-down-chinese-wet-markets-could-be-a-terrible-mistake-130625
http://theconversation.com/why-shutting-down-chinese-wet-markets-could-be-a-terrible-mistake-130625
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by the excitement over biotechnology.23 There is a scientific lineage between 
a Victorian naturalist collecting birds in Borneo and virus hunters gathering bat 
blood and guano in a cave in central Africa, including the experience, training and 
techniques involved in carrying out this kind of fieldwork and specimen collecting, 
despite the differences in equipment, expertise and research topics.24 Time has not 
erased  the power differentials in resources, knowledge production and authority 
between the Western scientists and the locals. But all participants have a stake in 
the success of the endeavour, and the increasingly complex dynamics of power 
and knowledge cannot be reduced to any simple binaries (West/Rest or North/
South). As both a global power and a presumed hotspot, China, for example, has 
considerable leverage in setting the terms of engagement in collaborative projects 
with international scientific and medical organisations. The geopolitics of pandemics 
has not remained the same.

Animals are also a crucial part of laboratory bioscience, including viral research 
and vaccine development.25 Livestock and veterinarian science, too, are components 
of zoonotic epidemiology.26 The scholarship on the scientific and ethical issues 
concerning animals in laboratory science is sizeable, but little has been written about 
the situation in East Asia, where certain countries, such as China, are known to have 
aggressively cloned or genetically edited animals.27

What are the cultural and transnational factors that may have contributed to the 
place of animals in laboratory research in particular East Asian countries? How 
should we write about animals in laboratory science in material and cultural settings 
that are at the same time similar and different from the Western ones? In any case, 
it may be insisted that animals are not simply scientific objects or means to scientific 
(and, relatedly, economic and political) ends—such as controlling tropical diseases 

23  Frédéric Keck, Avian Reservoirs: Virus Hunters and Birdwatchers in Chinese Sentinel Posts (Durham, NC: Duke 
University Press, 2020).
24  Robert Kohler, Landscapes and Labscapes: Exploring the Lab-Field Border in Biology (Chicago: University of 
Chicago Press, 2002); Fa-ti Fan, ‘Science in Cultural Borderlands: Methodological Reflections on the Study of 
Science, European Imperialism, and Cultural Encounter’, East Asian Science, Technology and Society 1, no. 2 (2007): 
213–31, doi.org/10.1007/s12280-007-9022-5.
25  For example, Karen Rader, Making Mice: 7 Standardizing Animals for American Biomedical Research, 1900–
1955 (Princeton, NJ: Princeton University Press, 2004); Robert Kirk, ‘“Standardization through mechanization”: 
Germ-free life and the engineering of the ideal laboratory animal’, Technology and Culture 53 (2012): 61–93, 
doi.org/10.1353/tech.2012.0025; Michael Lynch, ‘Sacrifice and the Transformation of the Animal Body into a 
Scientific Object: Laboratory Culture and Ritual Practice in the Neurosciences’, Social Studies of Science 18 (1988): 
265–89, doi.org/10.1177/030631288018002004. In the context of East Asia, see, for example, Lisa Onaga, 
‘Toyama Kametaro and Vernon Kellogg: Silkworm Inheritance Experiments in Japan, Siam, and the United States, 
1900–1912’, Journal of the History of Biology 43 (2010), 215–64, doi.org/10.1007/s10739-010-9222-z; Fa-ti Fan, 
‘Can animals predict earthquakes? Bio-sentinels as seismic sensors in Communist China and beyond’, Studies in the 
History and Philosophy of Science Part A 70 (2018): 58–69, doi.org/10.1016/j.shpsa.2018.05.009.
26  Abigail Woods et al., Animals and the Shaping of Modern Medicine: One Health and Its Histories (London: 
Palgrave Macmillan, 2018), doi.org/10.1007/978-3-319-64337-3.
27 David Cyranoski, ‘Chinese effort to clone gene-edited monkeys kicks off’, Nature, 29 January 2019, doi.org/ 
10.1038/d41586-019-00292-w.

http://doi.org/10.1007/s12280-007-9022-5
http://doi.org/10.1353/tech.2012.0025
http://doi.org/10.1177/030631288018002004
http://doi.org/10.1007/s10739-010-9222-z
http://doi.org/10.1016/j.shpsa.2018.05.009
http://doi.org/10.1007/978-3-319-64337-3
http://doi.org/10.1038/d41586-019-00292-w
http://doi.org/10.1038/d41586-019-00292-w
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and colonialism. An animal is not just a biological body, however standardised or 
manufactured it might be.28 Many animals in science are also subjects of actions, 
and probably emotions.

6.
Taking the particulars of a region seriously can help us both critique the dominant 
narratives and explore the shifting geopolitics of global pandemics. Some experts, 
as well as the media, have identified East Asia, especially China, as a hotspot of 
emerging zoonoses and a potential epicentre of pandemics. It is difficult, but 
necessary, to disentangle the global medical reality and the layers of cultural 
and political assumptions built into the representations—images, maps and 
narratives—of epidemics. As some scholars would argue, it is time to decolonise the 
epidemiological narratives. Similarly, it is also important to properly incorporate 
animals into discussions of zoonotic epidemics. East Asia is a region with a rich 
history of human–animal interactions. Without taking full account of these factors, 
it is impossible to grasp the role of East Asia in global biosecurity.

This special issue comprises two parts. The first includes three full-length research 
articles and an accompanying commentary. All the articles are grounded in extensive 
archival research or anthropological fieldwork. The articles examine significant 
episodes of animals and epidemics in modern East Asia. Each case study reveals 
the dynamics of human–animal relationships (e.g. those of humans and dogs) 
as they unfolded in a particular environment at certain sociopolitical moments 
(e.g. colonial Taiwan). Taken together, the articles provide important perspectives on 
contemporary and historical concerns about animal-borne epidemics in the region.

Chien-Ling Liu Zeleny’s article delves into the history of rabies, dogs and vaccine 
research in early twentieth-century China. Animal history intertwined with medical 
history in the multinational and quasi-colonial context of the Shanghai International 
Settlement. In the late nineteenth century, fear of rabid dogs flared up in many cities 
in Europe and North America and spread to the European colonies and beyond. 
With its complex social composition of foreign residents, a large transient population 
and Chinese labourers, the international settlement in Shanghai pursued policies to 
prevent and contain rabies. Attempts to regulate the dog population included racial 
and cultural assumptions about the Chinese and their animals. The Chinese had 
their own notions of rabies and rabid dogs, which informed their perspectives on 

28  There is a growing literature on the legal and ethical aspects of animal welfare and animal rights in China, 
e.g. Deborah Cao, Animals in China: Law and Society (Basingstoke: Palgrave Macmillan, 2015); Peter J. Li, Animal 
Welfare in China: Culture, Politics and Crisis (Sydney: Sydney University Press, 2021). On the ethics of animal research, 
see, for example, Deborah Cao, ‘Ethical Questions for Research Ethics: Animal Research in China’, Journal of Animal Ethics 
8, no. 2 (Fall 2018): 138–49, doi.org/10.5406/janimalethics.8.2.0138.

http://doi.org/10.5406/janimalethics.8.2.0138
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the anti-rabies policies. A new strategy to combat rabies was to develop and deploy 
vaccination. The Chinese and foreign scientists at the Pasteur Institutes in China 
researched anti-rabies vaccines. Their work rode on the global network of Pasteurian 
science, but with distinctive local flavours. In some ways, the case study was an 
episode in the global history of urbanisation, population movements and disease 
control. Humans, animals, germs and the socio-material environment of a global 
city were all main actors in the story.

In colonial Taiwan, a matrix of animals, humans, diseases and politicised ecology 
evolved along the expansion of Japanese imperialism. Toxicity, including animal 
venom, was a significant part of the history of colonial tropicality. In Taiwan, 
venomous snakes and animal carriers of infectious diseases posed a challenge to 
Japan’s vision of environmental management and colonial modernity. Japan had 
gained stature in the Western-dominated scientific community and had actively 
pursued biomedicine and public health measures. With its warm climate, the island 
of Taiwan served as a field and a laboratory for Japan’s colonial science as its imperial 
ambitious extended to tropical Southeast Asia. Although snakebite seems to be 
different from a germ-caused epidemic, it actually shares important characteristics 
with other animal-borne diseases, so much so that the World Health Organization 
classifies snakebite or, more broadly, envenoming as a kind of disease and indeed 
epidemic. Chih-Ju Wu and Fa-ti Fan’s article shows that, historically, snakebite 
control often fell within the general field of tropical medicine and antivenom 
research, and shared crucial similarities with biomedical science on infectious 
diseases such as vaccine research.

Suzanne Barber and Michael Hathaway’s article is both historical and anthropological. 
Its focus is on animal welfare and animal rights movements in contemporary China 
that aim to protect ‘small animals’ (as opposed to the larger animals of wildlife 
conservation), especially dogs in urban settings. To properly contextualise the ideas 
and actions of these activist groups, the article traces the fate of dogs, which often 
became a target of health campaigns, in the Mao era (1949–76). Dogs were often 
viewed as potential carriers of rabies and other diseases, a waste of food, and, as 
pets, bourgeois accessories. With the social and economic development in the post-
Reform era, dogs acquired new meanings and values among the rising urban middle 
class. Now they became pets. In the meantime, the market for dog meat became 
more organised and visible. In an example of the invention of tradition, certain 
cities—such as Jinhua in Zhejiang Province and Yulin in Guangxi Province—even 
held the Dog Meat Festival (Jinhua ended the festival in 2011). Among some 
Chinese netizens, the custom of eating dog meat was compounded with nationalistic 
defiance against Western criticisms. Because of the recent pandemics, street dogs and 
wet markets have again attracted the attention of state power. The article follows the 
dogs and the human activists in uncovering the tensions among different human–
animal relationships in a rapidly changing society.
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The second part of the special issue consists of a forum of three ‘idea essays’ and 
a commentary. The essays are meant to be reflective and explorative. They draw 
on historical and contemporary material to highlight certain points relevant to 
emerging zoonoses and other animal-borne epidemics. Miriam Gross uses Mao’s 
campaigns for eradicating pests and animal-borne diseases to discuss the broad 
implications of state power and epidemics control. As targets of health campaigns, 
animals were often reduced to simplistic categories rather than being considered 
an integral part of a complex social and ecological web. Unexpected consequences 
often ensued in the aftermath. She notes important continuities and differences 
that may help us understand epidemic control in contemporary China and beyond. 
Lisa Onaga examines the little-known role of silkworms in both viral research and 
the production of vaccines. In the body of the silkworm, animal history directly 
intersects with the history of scientific medicine. She also uses the example to call 
attention to insects. Although they are common biomedical agents and research 
objects in science, insects tend to either take a back seat to mammals in the public 
mind or, when they are noticed, condemned as pests. As Onaga argues, however, they 
can also be ‘sources of inspiration’ and reagents for diagnosis and vaccines. Using the 
1957 flu pandemic and the recent zoonotic pandemics (SARS and Covid-19) as case 
studies, Lyle Fearnley’s essay discusses the blind spots of relying on ‘the molecular-
scale approach to disease ecology’. Scientists have spent a lot of effort researching 
the nature and behaviour of viruses and their role in pandemics, and they try to 
combat pandemics at that level. In comparison, much less is devoted to studying 
the phenomena that may actually determine the spillover and outbreak of a zoonotic 
pandemic. The imbalance of knowledge, or even a wilful ignorance about crucial 
phenomena on a large scale—such as ‘livestock economies, rural–urban ecosystems 
and cultural practices’—seriously hamper hopes of preventing or reducing the threat 
of emerging zoonotic pandemics.

In addition to these articles, Ian Miller and Gregg Mitman each provides an extensive 
commentary that engages with the research articles and the forum respectively. The 
commentaries conduct in-depth dialogues with the other pieces, make perceptive 
observations and raise new issues to think about. They are much more than 
commentaries and demand careful reading and reflection.
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From Chi-gou 瘈狗 to Chi-bing 瘈病  
(From ‘mad dogs’ to rabies): 
Pastorians1 and public health in 
Republican China

CHIEN-LING LIU ZELENY
University of California, Los Angeles, United States of America

Abstract
Focusing on dogs and their association with rabies, this research reveals salient 
yet neglected features in current scholarship concerning the sociocultural 
and environmental history of that disease and animals, including dogs and 
the ‘virus’, in Republican China. The scientific and public health measures in 
western Europe meant to prevent rabid animals from spreading the infection 
adopted since the nineteenth century included animal control measures, 
such as muzzling, killing and quarantine, but not prophylaxis, such as canine 
vaccination against rabies, except for the importation of dogs. In China, 
starting in the 1930s, scientists, physicians, veterinarians and government 
officials no longer emphasised the policy of muzzling for registered dogs after 
a canine rabies vaccine became available. The legal status of vaccinated dogs 
was elevated accordingly. The availability and distribution of the canine rabies 
vaccine has altered the human–dog relationship by improving the well-being 
of dogs along with their legal status, as a matter of their life or death. This 
historical juncture also illustrates the emergence of local institutions 
and medical communities capable of producing vaccines and vaccinating 
dogs. However, the scientific and medical work of scientists, physicians, 
veterinarians and public health officials was not the only factor in altering the 
course of the human–dog relationship. The general public, as well as religious 
and philanthropic organisations, welcomed the advent of rabies vaccination 
for dogs, as a sociocultural alternative to policies mandating their muzzling in 
public places, let alone their killing.

Keywords: rabies; treaty-port China; Republican China; public health; human–dog 
relations; vaccination; history of health

1  Maurice de Fleury, a French medical journalist, coined the term ‘Pastorian’ (Pastorien) in 1895, to refer to 
Louis Pasteur’s assistants and followers in France during the two final decades of the nineteenth century: Maurice 
de Fleury, Pasteur et les Pastoriens (Paris: Rueff, 1895).
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Introduction
As part of a larger project in this special issue on animals, environment and the recent 
cases of zoonotic epidemic, the research in this article serves as a case study of the 
connection of dogs, rabies and urban cultures in China during the Republican era 
(1911–45). After the recognition of the pathogenic cause of rabies and hydrophobia 
(the human variant of rabies), its transmission by dogs, presumptively ‘man’s best 
friends’,2 and other rabid animals, the horrifying symptoms often provoked fear and 
panic, and led to public health policies motivating animal control measures ranging 
from muzzling, quarantine and canine rabies vaccination, to their mass slaughter.3 
Many of these issues have been explored in South Africa, colonial Madagascar, 
France, Britain and the United States during the late nineteenth and twentieth 
centuries.4 However, besides sporadic studies in Japan and French Indochina, 
similar cases in most East Asian countries, including China, remain understudied.5 

2  ‘Histories are more full of examples of the fidelity of dogs than of friends’: Alexander Pope, Letters of Mr. Alexander 
Pope, and Several of His Friends (London: J. Wright for J. Knapton, L. Gilliver, J. Brindley and R. Dodsley, 1737), 53.
3  From a public health point of view, the understanding of this zoonotic disease during this time exemplifies a 
pretext of ‘One Medicine’, a later twentieth-century concept predicating that human and non-human animals have 
been intimately connected, and therefore most effectively studied in tandem. On the rationale of the animal rights 
movement (especially for dogs) in China in the past few decades derived from the notion of One Medicine, please 
see Suzanne Barber and Michael Hathaway’s article in this special issue.
4  Abigail Woods et al., ‘Appendix: Annotated Bibliography of Animals in the History of Medicine’, in Animals 
and the Shaping of Modern Medicine: One Health and its Histories (New York: Palgrave, 2018), 258–9. Following its 
publication, more scholarly work, such as Jessica Wang’s Mad Dogs and Other New Yorkers: Rabies, Medicine, and 
Society in an American Metropolis, 1840–1920 (Baltimore: Johns Hopkins University Press, 2019), contributed to 
this line of scholarship.
5  Qualitative and quantitative accounts covering the cases in East Asian countries were conducted in the 
late nineteenth and early twentieth centuries; thus see the works of George Fleming (1833–1901), Rabies and 
Hydrophobia: Their History, Nature, Causes, Symptoms, and Prevention (London: Chapman and Hall, 1872) and 
René Vittoz (General Inspector of Livestock in Indochina), ‘Prophylaxie de la Rage en Indochine et en Extrême-
Orient’, Bulletin—Office International des Épizooties 34 (1950): 36–95. Regarding the cases in Japan, in addition 
to Brett L. Walker’s The Lost Wolves of Japan (Seattle: University of Washington Press, 2005) and Aaron Herald 
Skabelund’s Empire of Dogs: Canines, Japan, and the Making of the Modern Imperial World (Ithaca, NY: Cornell 
University Press, 2011), doi.org/10.7591/cornell/9780801450259.001.0001, Aiko Kurosawa et al. have studied a 
local rabies epidemic in ‘The Rise and Fall of Rabies in Japan: A Quantitative History of Rabies Epidemics in Osaka 
Prefecture, 1914–1933’, PLOS Neglected Tropical Diseases 11, no. 3 (2017): e0005435, doi.org/10.1371/journal.
pntd.0005435. The studies of rabies in French Indochina often correlated with the development of the local Pasteur 
Institutes, as is covered, for instance, in Annick Guénel’s ‘The Creation of the First Overseas Pasteur Institute, or 
the Beginning of Albert Calmette’s Pastorian Career’, Medical History 43, no. 1 (1999): 1–25, doi.org/10.1017/
S0025727300064693. Only a few scholarly works explore the case of China, including Ying-kit Chan, ‘The Great 
Dog Massacre in Late Qing China: Debates, Perception, and Phobia in the Shanghai International Settlement’, 
Frontiers of History in China 10, no. 4 (2015): 645–67; Shuk-Wah Poon, ‘Dogs and British Colonialism: The 
Contested Ban on Eating Dogs in Colonial Hong Kong’, Journal of Imperial and Commonwealth History 42 (2014): 
308–28, doi.org/10.1080/03086534.2013.851873; Wang Peng 王鵬 and Yang Xiang-Yin 楊祥銀, ‘Jibing gouzao 
shi: Guangzhou kuangquanbing de shehui qiyuan’ 疾病構造史: 廣州狂犬病的社會起源 [The Constructed 
History of Disease: The Social Origin of Rabies in Guangzhou], Xueshu yanjiu 學術研究 [Academic Research] 6 
(2018): 124–32; Song Zhong-Min 宋忠民, ‘Shanghai gonggong zujie de kuangquanbing fanzhi’ 上海公共租界
的狂犬病防治 [The Prevention of Rabies at the International Settlement in Shanghai], Dangan yu shixue 檔案
與史學 [Memories and Archives] 5 (2001): 68–9; and Yang Wei 楊威 and Li Zhiping 李志平, ‘Shanghai Baside 
yanjiuyuan de yanjiu gongzuo’ 上海巴斯德研究院的研究工作 [The Research at the Shanghai Pasteur Institute], 
Zhonghua yishizazhi 中華醫史雜誌 [Chinese Journal of Medical History] 38, no. 2 (2008): 92–8.

http://doi.org/10.7591/cornell/9780801450259.001.0001
http://doi.org/10.1371/journal.pntd.0005435
http://doi.org/10.1371/journal.pntd.0005435
http://doi.org/10.1017/S0025727300064693
http://doi.org/10.1017/S0025727300064693
http://doi.org/10.1080/03086534.2013.851873
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In addition to the geographical scope, current scholarly analyses of the connection 
between humans and non-human animals have largely fallen within the conceptual 
framework of the Anthropocene, with few works touching upon animal citizenship, 
agency or voice in urban governance.6 Focusing on dogs and their association with 
rabies, this research reveals salient yet neglected features of the sociocultural and 
environmental history of that disease and animals, including the dogs and the 
‘virus’, and their roles in the historical process within the social, legal and medical 
regimes of Republican China.

In the course of leading its Vaccine Department and subsequently serving as the 
Vice-Director at the Pasteur Institute of Shanghai during the late 1930s and 1940s, 
Dr Y. Ch. Lieou 劉永純 (1897–1953)7 advocated prophylactic canine rabies 
vaccination, a public health measure introduced in the 1930s, within the scope of 
compulsory domestic dog registration, in addition to the continuing measures of 
killing all stray dogs and rabid animals. In his view, the goal of rabies prevention 
was to avoid all possible transmission by reducing the incidence of bites by rabid 
animals.

The significance of this measure was threefold. First, it constituted an early 
implementation of canine vaccination against rabies for domestic dogs. To put this 
in perspective, western European countries, such as Britain, which had exercised its 
sphere of influence in China since the mid-nineteenth century, had proclaimed rabies 
eradicated in 1902 and the canine rabies vaccination in the following decades only 
applied to imported dogs. This contextual condition of canine rabies vaccination 
in China serves as a revision to the knowledge diffusionist model of metropole to 
(semi-)colony.8 The emergence of local policies evidences the specificity of local 
requirements and resources.9 Secondly, compliance with the canine vaccination 
requirement significantly elevated the legal status of the vaccinated dog. A vaccinated 
dog enjoyed the legal protection that made it immune from being destroyed after 

6  These works, usually in the field of animal studies, investigate the interaction of human and non-human 
animals in a particular time and space (‘contact zone’) where they reciprocally shaped each other. This scholarship 
includes Donna J. Haraway, When Species Meet (Minneapolis, MN: University of Minnesota Press, 2008); 
Dominick LaCapra, History and Its Limits: Human, Animal, Violence (Ithaca, NY: Cornell University Press, 2009); 
Cary Wolfe, Before the Law: Humans and Other Animals in a Biopolitical Frame (Chicago: University of Chicago 
Press, 2013), doi.org/10.7208/chicago/9780226922423.001.0001; and Chen Hong, ‘The Plight of Dogs in the 
Country–City Gap: Reading Chinese Dog Narratives across Genres’, Concentric: Literary and Cultural Studies 43, 
no. 1 (March 2017): 97–117.
7  In this paper, the names are spelled the way they are in the historical documents.
8  This echoes the point, made by Chieh-Ju Wu and Fa-ti Fan’s article in this special issue, that colonial science, in 
the context in which the investigations of venomous snakes and snakebites took place in Japanese colonial Taiwan, 
often had to take local biological, environmental, economic and sociopolitical conditions into consideration. 
9  This account of dog regulation in the public health perspective complements current scholarship, such as 
Robert Bickers’ work on the British community (called ‘Shanghailanders’) in the International Settlement in 
Shanghai, arguing that the Shanghailanders had developed a complex and distinctive identity by the 1920s and 
attempted to ‘follow policies of their own and influence the policies of the British and other foreign governments’. 
Robert Bickers, ‘Shanghailanders: The Formation and Identity of the British Settler Community in Shanghai 
1843–1937’, Past & Present 159 (May 1998): 166, doi.org/10.1093/past/159.1.161.

http://doi.org/10.7208/chicago/9780226922423.001.0001
http://doi.org/10.1093/past/159.1.161
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coming in contact with a rabid animal. Lastly, Lieou made no mention of muzzling, 
in keeping with the relaxation of such a legal requirement and its eventual suspension 
after the late 1930s. This implies the consensus among the scientific community, 
health officials and general public that once a dog had been inoculated, there was no 
more need for the muzzling to prevent rabies.

This research has identified these significant factors by tracing the history of rabies 
within the shifting urban contexts of Shanghai and the correlative efforts at medical 
and public health institutional interventions. The earlier cases of rabies vaccine 
production in the mid-1920s, attributed to the National Epidemic Prevention 
Bureau, followed by the Pasteur Institute of Shanghai in the French Concession, 
and other institutions manufacturing biological products in the late 1930s, enabled 
canine rabies vaccination prior to the advent of the Communist era. Not only did 
the medical communities, but the general public also welcomed canine vaccination 
as a sociocultural alternative to the conventional policies of dog muzzling in public 
places and killing.

From ‘mad dog’ (chi-qou 瘈狗) to rabies 
(chi-bing 瘈病)
It was not until the 1960s that scientists were able to observe and identify the rabies 
virus, RABV, a bullet-shaped rhabdovirus with its RNA-based genome covered by a 
glycoprotein membrane. They have understood the modes of transmission whereby 
this pathogen, usually carried in saliva or other bodily fluids and tissues, enters the 
peripheral nervous system, travels along the afferent nerves, and eventually infects 
the central nervous system, to cause rabies, an acute inflammation of the brain.10 
Warm-blooded animals, such as dogs and cats, can be infected by the virus and then 
transmit the disease to humans.11 The zoonotic nature of the disease has been well 
established.

This modern pathological identification of the ‘virus’, however, did not align with 
the understanding of it in the nineteenth century and earlier. In the late nineteenth 
century, the emergence of the germ theory of disease led to the expectation of finding 
a pathogenic microorganism for rabies. By contrast, in referring to a rabies ‘virus’, 
earlier observers understood it as a substance such as a poison or toxin, rather than 
as a microbiological entity capable of self-replicating.12 Even in the late nineteenth 

10  Monique Lafon, ‘Rabies Virus Receptors’, BMC (BioMed Central) Proceedings 2, Supplement 1 (2008): S26, 
doi.org/10.1186/1753-6561-2-s1-s26.
11  Besides these common animals, there are other animals in some specific parts of the world, such as jackals in 
India, coyotes in America and wolves in certain countries in Europe. J. H. Jordan, ‘Rabies: Notes of Lecture to the 
Public Health Club, Shanghai’, 1934, 47. U1-16-212. Shanghai Municipal Archives (SMA).
12  Wang, Mad Dogs and Other New Yorkers, 3.
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century, the ‘virus’, which Louis Pasteur described as transmitted by rabid bites to 
the central nervous system, was conceptualised as a toxic substance carried by a 
not yet identified microbe, causing rabies. In the Chinese context, the usage of the 
term xijun 細菌 to indicate a pathogen was only adapted from Japan at the turn of 
the twentieth century.13 Many centuries earlier, Ge Hong 葛洪, the fourth-century 
physician who recommended treating a rabies patient by killing the biting dog and 
placing its brain on the location of the bite after removing the foul blood, was 
the first to refer to the ‘poison’ (du 毒) coming from bites of ‘mad dogs’ (zhi quan 
猘犬).14 Before Ge pathologised mad dogs’ bites, the authors of earlier historical 
accounts, such as Zuo zhuan 左傳, had associated the term ‘mad’ (chi 瘈; zhi 猘; 
zhi 狾) as an adjective with the verb ‘bite’ (shi 噬; nie 嚙), and explained the fatality 
caused by a mad dog’s bites.15 In addition to meaning ‘mad’, the term chi 瘈 also 
connoted the symptoms of muscle contraction and paralysis.16 Ge advanced a step 
further to single out the culprit, administered through a mad dog’s bites, as a form 
of poison. In other words, starting in the fourth century, the term ‘chi 瘈’, used 
to identify a mad and paralytic dog, connoted the transmissibility of the poison 
through dog bites. According to the historical medical texts, many physicians 
that succeeded Ge coherently followed his poison-pathology theory of rabies, and 
treated their patients accordingly, until the twentieth century. This pathological 
understanding and usage of the term ‘chi 瘈’ in ‘chi-gou 瘈狗’ (mad/paralytic dog) 
preceded the germ theory of disease. However, the Chinese medical community 
in the early twentieth century continued using the term chi 瘈, in chi-bing 瘈病, 
to nosologise rabies and hydrophobia, the pathogenic disease; in chi-du 瘈毒, to 
refer to this not yet observed rabies pathogen, and in fang-chi 防瘈, to refer to the 
prevention of rabies or hydrophobia. Even though the pathological understanding 
of the disease had altered from poison to pathogen, the use of chi 瘈 to refer to the 
mad behaviour and paralytic symptoms of infected dogs and humans continued 
to bear the traditional connotations.17 These above-mentioned disparate historical 
records indicate the times when the Chinese paid attention to mad dogs and their 
dangerous bites, identified as the cause of the disease and its treatment. However, it 

13  Jiang Bai-Min 姜白民, Shiyong xijun xue 實用細菌学 [Clinical Virology] (Shanghai: Shangwu Yingshuquan, 
1922), 1.
14  Ge Hong 葛洪, ‘Zhi zu wei zhi quan fan suo yao du fang’ 治卒为猘犬凡所咬毒方 [Treatment of Mad-Dog 
Bites], Zhouhoubeijifang 肘後備急方 [The Handbook of Prescriptions for Emergencies], 54, alturl.com/e5uuz.
15  Zuo Qiuming 左丘明 (556–451 BCE), ‘Xiang 17’ 襄公十七年, Zuo Zhuan 左傳 [The Commentary of Zuo] 
(Changsha: Yuelu shushe, 1988), 209.
16  ‘Zang qi fa shi lun’ 臟氣法時論 [Transference of Solid Visceral Qi Following Regularity of Four Seasons], 
Suwen 素問 [Basic Questions], 22, 10, ctext.org/huangdi-neijing/cang-qi-fa-shi-lun/zh. For the example of the early 
twentieth-century observation of canine rabies symptoms, see Chen Bin-Tang 陳斌棠, ‘Shanghai gonggong zujie 
zhi quan zheng, Part 01’ 上海公共租界之犬政 (上) [The Dog Regulation at the International Settlement in 
Shanghai, Part 01], Shenbao 申報, 13 May 1939.
17  It was common to see the term qi 瘈 used in the contemporary publications. For instance, a series of articles 
by Pang Dun-Min 龐敦敏 on mad dogs and hydrophobia was published in Huabei yibao 華北醫報. Pang Dun-
Min 龐敦敏. ‘Qi-Kuangquan ji ren zhi kongshuibing’ 瘈-狂犬及人之恐水病 [Qi- Mad Dog and Hydrophobia], 
Huabei yibao 華北醫報, 1 October 1929 – 11 January 1930.
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is not obvious how grave was this dog-bite hazard. According to these sources, the 
dog-bite poison belonged to a separate category from the yi-bing 疫病 (epidemic 
diseases) such as smallpox and plague, and was assigned to the same poison group as 
snake and gu poison, labelled as za-zheng 雜症 (miscellaneous illnesses). For instance, 
in Ge’s accounts, the dog-bite poison was just one of the 18 kinds of poison. This 
taxonomy lasted until the late nineteenth century. The frequency of dog-bite poison 
cases and the numbers of medicinal substances used for their treatment increased in 
individual physicians’ case statements after the sixteenth century, but the same was 
true of other animal-poison cases.18

Becoming a public health issue: Dog bites 
and rabies
The increased concern with dog bites, and their singling out as a distinctive medical 
problem in China, arguably correlates with the categorisation of dog-bite issues in the 
public health domain.19 It was initially seen in the semi-colonial style of British public 
health records, followed by their French counterparts, foregrounding the issues in 
order to control the concessions within their sphere of influence. For example, from 
the 1870s, Dr Edward Henderson, the first Municipal Surgeon and Health Officer 
(1871–98) appointed by the Shanghai Municipal Council, the governing body of 
the International Settlement, observed the prevalence of stray dogs and incidence 
of rabies in Shanghai.20 Dr B. Stewart Ringer, an English physician who worked 
for the Canton Customs, in his reports from 1898 and 1902 singled out the ‘cases 
of dog-bite injuries’ among 58 kinds of frequently occurring diseases in Canton.21 
Why was the number of ‘dog-bite injuries’ singled out in the reports among injuries 
due to all other animal bites? Within the public health framework, the relatively 
modest number of deaths from rabies or hydrophobia, compared to deaths from 
other diseases, did not reflect the scale of the problem.22 So what was the real issue, 
and when did it come to the fore? In the case of Shanghai, it was motivated by the 
public fear of stray dogs, considered as an urban menace and the source of rabies and 
hydrophobia, starting in the second part of the nineteenth century.

18  Wang and Yang, ‘Jibing gouzao shi’, 125.
19  Ibid.
20  ‘Historical Data Relating to Public Health Matters, Public Health and Medical Report’, 27. U1-16-4697. SMA.
21  B. Stewart Ringer, ‘Report on the Health of Canton for the Half-Year Ended 31st March 1898’, Customs Medical 
Report, no. 55 (Shanghai: Statistical Department of the Inspectorate General of Customs, 1898), 6; B. Stewart 
Ringer, ‘Report on the Health of Canton for the Half-Year Ended 31st March 1902’, Customs Medical Report, no. 63 
(Shanghai: Statistical Department of the Inspectorate General of Customs, 1903), 26.
22  In the Medical Reports of the China Imperial Maritime Customs (Chinese Maritime Customs Service after 
1911) from 1871 to 1895 (there are no reports on Shanghai after 1895), there were only four cases of death from 
hydrophobia in Shanghai reported by Dr Alexander Jamieson, none of them Chinese nationals.
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Reviewing the changing human–dog relationship in Chinese history, this kind of fear 
and concerns towards dogs was new. Before the nineteenth century, a dog was not 
‘an assumed or obvious object of scorn but was an animal of considerable social and 
symbolic importance for the people’.23 Dogs had multiple roles in society, as workers, 
companions, guards and scavengers, as well as a source of food, and seldom were 
disdained as a nuisance. The Chinese rarely regarded dogs as threats to human health 
and personal safety, unless they became ‘mad’ and started biting. So what had changed 
to make dogs considered as a public menace and source of diseases? The reasons 
could be traced to the intensification of urbanisation, the emergence of public health 
measures, and the manifestation of sociocultural disparities among people and dogs. 
These factors accounted for many changes in the human–dog relationship.

Several decades before Shanghai opened to foreign residents and trades under 
various treaties in the mid-nineteenth century, the city and its hinterland, with a 
population of around 500,000, were already economically specialised and relatively 
well developed as a nexus for south-east China’s major pre-industrial economy.24 
Following half a century of political, economic and sociocultural development, 
the British and Americans continued to govern the International Settlement, as 
the French did the French Concession, with the foreigners comprising a little over 
2 per cent of the total population among the Chinese in these extraterritorial zones.25 
These two concessions, spanning about 6 per cent of the total territory of Shanghai, 
but hosting almost 48 per cent of the city population, featured belt-shaped pieces of 
land in the middle of the city, which divided the administrative section governed by 
the Chinese into two sectors, one located in the south that included a walled ‘Chinese 
City’, and the other in the far north of the Chapei district (Map 1). Outside of their 
professional lives, foreigners had little contact with Chinese natives other than their 
servants. The size of the diverse foreign communities in Shanghai, including the 
British, Americans, French, Japanese, Russians and other small foreign communities, 
representing at least 58 nations, never exceeded 150,000 people before 1945;26 
however, Shanghai’s population from 1852 to 1945 grew more than six-fold27 as a 
result of an increasing number of Chinese migrants, mainly drawn in by growing 
economic opportunities, from the surrounding provinces into the city. During the 
Second Sino-Japanese War of 1937–45, about 780,000 Chinese nationals surged 

23  Chan, ‘The Great Dog Massacre in Late Qing China’, 650.
24  Jeffrey Wasserstrom has illuminated the origin of the ‘fishing village legend’, ‘city of reeds’ or ‘a wildness of 
marshes’ as a misleading pre–Opium War image of Shanghai and its hinterland. Jeffrey Wasserstrom, Global Shanghai, 
1850–2010 (New York: Routledge, 2009), 4–6, doi.org/10.4324/9780203380321. See the demographical statistics 
in Zho Yi-Ren 鄒依仁, Jiu Shanghai renkou bianqian de yanjiu 舊上海人口變遷的研究 [A Study of Population 
Change in Old Shanghai] (Shanghai: Shanghai renmin chubanshe, 1980), 90.
25  Zho, Jiu Shanghai renkou bianqian de yanjiu, 90 and 141.
26  Frederic Wakeman, Jr and Wen-hsin Yeh, ‘Introduction’, in Shanghai Sojourners, ed. Frederic Wakeman, Jr 
and Wen-hsin Yeh (Berkeley, CA: University of California Press, 1992), 2–5. See the statistics in Zho, Jiu Shanghai 
renkou bianqian de yanjiu, 141.
27  The total population of the city was 544,413 in 1852 and 3,370,230 in 1945. Zho, Jiu Shanghai renkou 
bianqian de yanjiu, 90–1.
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into the concessions to take shelter. The foreign concessions became ‘lone islets’ 
(gudao 孤島) surrounded by Japanese military forces, hosting the Chinese that 
represented 65 per cent of the population.28 The population increasing in numbers 
and density was only one part of the story of Shanghai’s urbanisation during the 
Republican era.29 The diverse population growing under political disunity supported 
a unique urban culture associated with diverse lifestyles in Shanghai. 

In addition to the diverse minority of foreigners living in Shanghai, the Chinese 
that comprised the majority of its population at this time were diverse as well. 
Shanghai ren 上海人 (Shanghai people) came to Shanghai by the mid-nineteenth 
century from the Jiangnan region, where their families had produced woven textiles 
for generations. They had at least elementary education and many in the younger 
generations had received Western-style education in China or abroad.30 They were 
the backbone of its developing commerce and light industries, which were booming 
in the first two decades of the twentieth century. These traditional upper- and 
middle-class Chinese adapted to a new urban lifestyle, including having pet dogs. 
Their lives contrasted sharply with those of dwellers in urban slums, despised as 
‘others’ and commonly disparaged as Subei ren 蘇北人 (Subei people) or Jianbei 
ren 江北人 (Jiangbei people), people from northern Jiangsu Province or from 
north of the Yangzi River. These migrants arrived in Shanghai mostly after the late 
1920s, drawn by employment opportunities in the booming economy. They found 
it difficult to afford the urban housing and food, and usually lived in the back alleys 
of the commercial and industrial districts of the city or in the Chinese quarters. 
They were often stereotyped as coarse and dirty, shack dwellers, and their poor 
living conditions often led to epidemic outbreaks.31 Stray dogs were predominant 
in these poverty-stricken areas, whereas pet dogs, usually foreign-bred, were owned 
by foreign residents or modern Chinese urbanites. The divide between foreign pet 
dogs (‘yang-gou 洋狗’) and local stray dogs (‘tu-gou 土狗’) reflected human class 
distinctions, and different kinds of human–dog relationships in Shanghai at the 
time. Depictions of such a contrast were familiar to the readers of local newspapers, 
as well as of Shanghai Shenghuo 上海生活 [Shanghai Life], a magazine popular in 
the 1930s. In the city, foreign-bred pet dogs, such as Siberian Laikas, Irish setters,32 
Kerry blue terriers,33 bulldogs34 or pugs, were ensconced in the Western-style houses 
and gardens. In the street, a modern pretty lady carried her fancy chow chow like a 
babe in arms.35 Like the derogatory terms for the Subei or Jiangbei people, dogs in the 

28  Wakeman and Yeh, Shanghai Sojourners, 2–5.
29  Zho, Jiu Shanghai renkou bianqian de yanjiu, 97.
30  Wakeman and Yeh, Shanghai Sojourners, 2–5.
31  Ibid.
32  ‘Dog Muzzling: Small Dog Hunting’, North-China Daily News, 10 March 1933, 7.
33  ‘Unmuzzled Dog’, North-China Herald and Supreme Court & Consular Gazette, 3 July 1935, 30.
34  ‘Wanted –Muzzle for Bulldog’, North-China Daily News, 20 June 1934, 2.
35  Huo Yun-Ming 火雲明, ‘Shanghai de gou’ 上海的狗 [Dogs in Shanghai], Shanghai shenghuo 上海生活 
[Shanghai Life] 3, no. 10 (1930): 14.
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urban slums were often disparagingly called ‘wonks’ or ‘stray pests’, living on refuse 
and perceived as disease-prone, in contrast to pet dogs that were seen as ‘well-bred’ 
and ‘well-cared for’.36 This sociocultural disparity among different groups of people 
and dogs in Shanghai emerged in the late nineteenth century and continued into the 
Republican era, much earlier than the time that current scholarship suggests when 
discussing gou huan 狗患 (‘dog malady’). Even though this term did not appear in 
any Chinese publication until the early 1990s, coevally with recent urbanisation, a 
similar notion of considering dogs as a nuisance, even as a threat to public health, 
was already common almost a century earlier. The notion of a ‘dog malady’ expressed 
hostility toward dogs and motivated often abusive and cruel personal conduct and 
public health measures. This scholarship adopts the analytical categories of ‘bare 
life’ and ‘qualified life’ to describe the fluctuating distinction between pet dogs and 
stray dogs, according to their treatment by their owners and others.37 A stray dog’s 
‘bare life’ took place in ‘the state of exception’, simultaneously excluded from and 
captured within the political order of community. In Shanghai, the dogs that did not 
qualify as companions, pets, working dogs or performance competition dogs38 were 
treated as a nuisance and a threat to the public or social order. Examples abound 
in numerous letters to the editor that appeared in Shanghai newspapers at that 
time. Residents of foreign concessions propounded their complaints with a sense 
of entitlement, pointing out the municipal government needed to control, confine 
and, if necessary, kill stray dogs. Wandering stray dogs were denounced not only as 
competitors for urban space, but also as sources of filth, and potential disease vectors 
for rabies and hydrophobia.39 This popular perception of stray dogs as a source of 
infection appears to be socially constructed and biased, as the official records showed 
pet dogs caused most of the bites and rabies.40 The growing population of stray dogs 
within the city may account for this biased perception, which in turn motivated 
public health measures of dog muzzling and killing.

36  ‘Report of Captain-Superintendent of Police for June 1913—Hydrophobia’, Shanghai Municipal Gazette, 
17 July 1913, 168; ‘Dog Muzzling: Small Dog Hunting’, and ‘Muzzling of Dogs: Stray Pests’, North-China Daily 
News, 12 June 1935, 2.
37  Giorgio Agamben, Homo Sacer: Sovereign Power and Bare Life, trans. Daniel Heller-Roazen (Stanford, CA: 
Stanford University Press, 1998), 9. Dominick LaCapra and Cary Wolfe analyse this subject of inquiry on human 
populations further on animals. LaCapra, History and Its Limits, and Wolfe, Before the Law. This scholarship is well 
presented in Chen, ‘The Plight of Dogs in the Country–City Gap’, 100.
38  Regarding the scholarship on dogs in performance competition shows or in dog races as popular in Shanghai, 
see Ning Jennifer Chang 張寧, Yigou shiwu de zhuanyi: jindai Shanghai de paoma, paogou yu huiliqiu sai 異國事
物的轉譯：近代上海的跑馬、跑狗與回力球賽 [Cultural Translation: Racing, Greyhound Racing and Jai Alai 
in Modern Shanghai] (Taipei: Institute of Modern History, Academia Sinica, 2020). The connection of rabies and 
show dogs is yet to be explored.
39  Chan, ‘The Great Dog Massacre in Late Qing China’, 653.
40  ‘Health Officer’s Report for May 1913’, Shanghai Municipal Gazette, 12 June 1913, 144. This perception of 
stray, wandering dogs as being the main source of rabies in Shanghai appeared to be the opposite, though equally 
socially constructed, to that of nineteenth-century bourgeois Parisians who considered that rabies developed ‘in the 
unwholesome conditions of domesticity’. Kathleen Kete, The Beast in the Boudoir: Petkeeping in Nineteenth-century 
Paris (Berkeley, CA: University of California Press, 1994), 104–9, doi.org/10.1525/9780520326859.
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Map 1: The City of Shanghai in 1937.
Source: ‘The City of Shanghai in 1937’, Virtual Shanghai Project, eAtlas, Map ID: 300. Original source: ‘Dai 
Shanhai shin chizu’ (The New Map of Shanghai), 1937. Cartography by Nicolas Bozon. Institut d’Asie Orientale.
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Public health measures for public safety and 
rabies prevention: Dog muzzling and killing
After the first case of rabies in the International Settlement was brought to the 
Health Officer’s attention in 1874, the Shanghai Municipal Council ordered the 
killing of all stray dogs wandering within the Settlement, to control the spread 
of rabies.41 Stray dogs had no owners. Once registered, a dog became ‘domestic’, 
protected by law against any possible harm outside of its home, such as killing. The 
requirements of dog registration involved acquiring a dog licence and a registration 
badge that had to be attached to the dog collar and visible at all times. In 1899, 
further requirements to pay dog taxes and muzzle the dog in public were added to 
the ordinance. The dog registration badge, licence and muzzling were recognised 
and enforced in both the International Settlement and French Concession. 
Domesticating a dog was no longer simply a matter of bringing it home and feeding 
it in exchange for its services as a working or companion animal. In Shanghai, the 
responsibility for domesticating a dog extended beyond that of the owner, to the 
governing authority and the general public.

Among these requirements, dog muzzling was the most controversial, and a dog 
could easily slip into a ‘bare life’ from a ‘qualified life’ due to its neglect by the owner. 
Dog muzzling used a device, called ‘muzzle’ or ‘mouth guard’, placed over its snout 
to preventing it biting. The Shanghai Municipal Police and volunteers, supported by 
the Shanghai Volunteer Corps (Shanghai wanguo shang tuan 上海萬國商團), were 
tasked with catching unmuzzled and diseased dogs, and killing them by shooting, 
drowning, poisoning or suffocation.42 From the municipal officials’ point of view, 
muzzling served to prevent dog bites and protect the public from rabies, under the 
assumption that all dogs were potentially rabid.43 As muzzling was required by law 
for domestication, it called for the discipline of both dogs and their owners.44 A dog 

41  Alexander Jamieson, ‘Dr Alexander Jamieson’s Report on the Health of Shanghai for the Half Year ended 
31st March 1875 (October 1874 – March 1875)’, in Medical Reports for the Half Year ended 31st March 1875 
(Shanghai: Imperial Maritime Customs Statistical Department, 1875), 10–17; Song, ‘Shanghai gonggong zujie de 
kuangquanbing fanzhi’, 68.
42  Supported by local merchants, the SVC served as a multinational, mostly volunteer but quasi-military, 
force that answered to the Shanghai Municipal Council, from 1853 to 1942. It had played an important role in 
maintaining the social order of the international communities. Tao Xu, ‘The Chinese Corpsmen in the Shanghai 
Volunteer Corps’, in The Habitable City in China: Urban History in the Twentieth Century, ed. Toby Lincoln and 
Xu Tao (New York: Palgrave Macmillan, 2017), 23–41, doi.org/10.1057/978-1-137-55471-0_2. After 1899, 
according to the regulation issued by the Shanghai Municipal Council, anyone with the means and will, in the 
name of public safety and rabies prevention, could organise themselves to kill diseased or stray dogs, be they inside 
or outside Shanghai. Chan, ‘The Great Dog Massacre in Late Qing China’, 661.
43  ‘Dogs’, Shanghai Municipal Gazette, 15 August 1912, 225.
44  In proposing domestication regimes that discipline both humans and animals, this line of scholarship includes 
Haraway, When Species Meet, 223; Harriet Ritvo, The Animal Estate: The English and Other Creatures in the Victorian 
Age (Cambridge, MA: Harvard University Press, 1987), 236; and Dinesh J. Wadiwel, The War against Animals 
(Leiden: Brill Rodopi, 2015), 207, doi.org/10.1163/9789004300422.
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found in a public place without a muzzle would be captured by the police and sent 
to an officially operated kennel, where the owner could only retrieve it after paying 
a fine. Thus muzzling reinforced the boundary between ‘qualified life’ and ‘bare life’, 
as a visible token of protection or exclusion.

Not all Shanghai residents approved of such muzzling-related measures. From the 
dog owners’ perspective, these measures represented cruelty to dogs, to the point of 
exposing them to the threat of being infected, as well as injustice to their owners. 
Many complaining residents, including modern Chinese urbanites, resided in 
small apartments that had no access to open space such as a private garden.45 They 
also complained that the police and dogcatchers had an incentive to apprehend 
vulnerable and harmless unmuzzled domestic dogs, rather than elusive and 
potentially aggressive stray dogs, given that their rewards depended on raw numbers, 
even though the municipal officials denied such motives.46 There are several cases of 
residents’ complaints that the police violently seized their unmuzzled dogs by the 
collar, and threw them into their van before sending them to the kennel, where both 
registered dogs and stray dogs were kept together. Dog owners often expressed their 
grievances by complaining that the police overlooked ‘diseased wonks’ that roamed 
in the open in favour of capturing their ‘well-bred’ dogs and ‘extorting fines’, one 
of many ways of finding a crime to fit the fine.47 These incidents reinforced the 
aforementioned biased perception that stray dogs were more likely to carry rabies. 
Some dog owners pointed out that if the fear of rabies motivated the insistence 
on muzzling, the officials should not permit stray dogs to roam freely, but should 
endeavour to catch and destroy them to protect public health and safety, instead 
of going after their domestic dogs.48 The policy of dog killing was an even more 
contentious subject of dispute. Municipal police and voluntary dog catchers formed 
shooting squads to kill stray and unmuzzled dogs, as well as rabid animals or animals 
that had come in contact with rabid ones. Among these dogs, they sent seemingly 
healthy ones to the Dogs’ Refuge, the precursor of the Observation Kennel, after 
the 1890s. In 1893, they captured 4,457 dogs, of which only 750 were claimed and 
the rest were drowned. In 1899, 4,758 stray dogs were killed. Both Chinese and 
foreign residents were appalled by such ‘municipal butchery’ and ‘dog massacres’.49 
Before the 1890s, some Chinese benevolent institutions took the unclaimed dogs 
and ‘released’ (fangsheng 放生) them into the countryside.50 The religious charitable 

45  ‘Our Dogs: The Wrong Sort Muzzled’, North-China Daily News, 29 June 1934, 2.
46  Chan, ‘The Great Dog Massacre in Late Qing China’, 661.
47  ‘Dog Muzzling: Drastic Action’, North-China Daily News, 4 March 1933, 4.
48  ‘Muzzling of Dogs: Stray Pests’; ‘Our Dogs: The Wrong Sort Muzzled’.
49  Chan, ‘The Great Dog Massacre in Late Qing China’, 658.
50  Ibid., 657. Fangsheng refers to the practice of saving animals from captivity, thereby sparing them the suffering 
of killing, and releasing them into the wild. The practice has usually been considered a ritual of compassion and 
conservation, in association with religious and popular cultural beliefs, especially in Buddhism. Pu Chengzhong and 
Chuan Cheng, Ethical Treatment of Animals in Early Chinese Buddhism: Beliefs and Practices (Newcastle: Cambridge 
Scholars Publishing, 2014), 205.
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institutions and the Animal Saving Society of Shanghai (Shanghai shengchu baohu 
hui 上海牲畜保護會), founded by British and American settlers, continued to 
rescue unclaimed dogs, however ineffectively, into the Republican period.51 Some 
pet owners, though, approved of killing unmuzzled dogs, especially in consideration 
of several foreign residents’ pet dogs dying of rabies in the early 1900s. Many dog 
owners got bitten by unmuzzled dogs, and they asked the Municipal Council to 
shoot all unmuzzled dogs for the ‘greater good’ of the community and ‘innocent’ 
pet dogs.52

Anti-rabies vaccination
In their overlapping legal, moral and medical aspects, dog bites and rabies inspired 
public health concerns in Shanghai among government officials, dog owners, local 
communities, medical professionals and the general public, from the mid-nineteenth 
century and into the Republican era. Notwithstanding the claims of effectiveness, 
dog muzzling and killing continued to serve as preventive measures for rabies, but 
could not guarantee its eradication. Infected warm-blooded animals, including 
humans, were very likely to die after becoming symptomatic. Different from the 
traditional medical intervention based on poison pathology, the modern rabies post-
exposure prophylaxis (PEP) emerged in China only after 1899, in conjunction with 
the emergence of local institutions and medical communities capable of producing 
vaccines for humans, and later for domestic dogs.

Taking into account the more virulent local rabies 
by the Pasteur Institutes
When in 1898 Dr Arthur Stanley took over the position of Health Officer previously 
held by Henderson, he acquired the spinal cord materials, techniques and equipment 
for rabies vaccine preparation from the Kitasato Laboratory in Tokyo, along with 
additional vaccine materials from the Pasteur Institute in Saigon, using them to 
establish the Shanghai Pasteur Institute (Institut Pasteur de Changhai) for rabies 
PEP under the Municipal Laboratory in the International Settlement in 1899. This 
became the first Pasteur Institute in China and under British control,53 preceding 
the Kasauli Pasteur Institute established in India in 1900.

51  Chen, ‘Shanghai gonggong zujie zhi quan zheng, Part 01’.
52  ‘Lively Court Session Result of Dog Biting Manicurist—Case of Love Kempner vs. Guss Based on Alleged Attack 
on Part of Airedale; Defendant Says Dog Was Given Anti-rabic Inoculation’, Shanghai Times, 4 June 1937, 5.
53  Arthur Stanley, ‘The Shanghai Pasteur Institute’, Journal of Hygiene 1, no. 2 (1901): 260.
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At the Shanghai Pasteur Institute, Stanley’s discovery of the relative intensity of the 
local virus made rabies an urgent issue in local public health. The concern about a 
more virulent strain of rabies continued into the Republican era.54 As a result of his 
experimental subdural inoculation of laboratory rabbits with brain matter of local 
rabid dogs, Stanley observed that the incubation period observed in Shanghai in both 
animals and humans was shorter than with other strains.55 The incubation period 
was defined as the interval between the exposure, the initial dog bite in this case, and 
the first manifestation of symptoms. The fact that the actual rabies pathogen was 
not yet identified at this time made the observation of shorter incubation periods 
even more critical. The shorter the incubation period, the more virulent the street 
virus must be. Since no cure was available once the symptoms appeared, a successful 
treatment after exposure could only be administered during the incubation period, 
and the effective post-exposure prophylaxis had to commence right after the bite of a 
dog suspected of carrying rabies. This treatment had to be more intensive, with more 
frequent injections administered each day over the first few days and with a greater 
dosage, compared to the Pasteur treatment in Paris.56 In its first two decades until 
the 1920s, the Shanghai Pasteur Institute implemented this treatment; however, in 
later years, until the late 1940s, it was not always the case due to environmental and 
logistical reasons.57 Starting in March 1899, the Shanghai Pasteur Institute offered 
rabies PEP to the general public. This prophylactic treatment aimed to vaccinate 
patients in post-exposure cases. The bitten patient could go to the Institute on a 
voluntary basis, and was advised to have the biting dog sent along for testing as 
well. If the dog was delivered alive, it would have to remain under quarantine for 
at least 12 days, which was the length of the shortest incubation period, before the 
completion of the test. If the dog was found to be rabid, it would be rendered to the 
officials for destruction, usually by burning. Otherwise, the healthy dog could be 
retrieved by its owner, if it had one. In other words, the quarantining of a biting dog 
served as an essential measure in the process of treating its human victim, as well as 
one of the conditions for setting the dog free, provided that it was not infected and 
had an owner.

The observation and confirmation of a more virulent strain of rabies in Shanghai 
and subsequent rabies treatment for humans continued into the Republican era.58 
Dr Jean Henri Raynal and Dr Lieou of the Pasteur Institute of Shanghai, established 
by a joint effort of the French Municipal Council of the French Concession of 

54  ‘Annual Reports of the Health Department of Shanghai Municipal Council’, 1899–1921. U1-16-4650~4653. 
SMA.
55  Stanley, ‘The Shanghai Pasteur Institute’, 260.
56  Ibid., 264–5.
57  Chien-Ling Liu, ‘Relocating Pastorian Medicine: Accommodation and Acclimatization of Medical Practices 
at the Pasteur Institutes in China, 1899–1951’ (PhD diss., University of California, Los Angeles, 2016), 122–57.
58  Dr J. H. Jordan, the Health Officer who succeeded Stanley at the Shanghai Pasteur Institute after 1922, 
questioned the more virulent nature of local Shanghai rabies, but obtained no valid results because of his erroneous 
scientific basis. See the debate of rabies virulence in Shanghai in Liu, ‘Relocating Pastorian Medicine’, 140–7.
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Shanghai and the Pasteur Institute of Paris in 1937, confirmed the conclusion of 
Stanley, that the more virulent rabies in Shanghai was marked by local particularities, 
especially in its shorter incubation period. Raynal and Lieou, among other rabies 
researchers within the Pastorian network outside of France, were the pioneers in 
pointing out that the rabies virus was acclimatised to its geographical region, revising 
Pasteur’s assumption that the incubation period of the street virus could only vary 
between different individuals.59 This understanding of disease ecology ensued from 
their studies of rabies in Shanghai, corroborating Stanley’s results in comparing 
the incubation period in humans and rabid animals. Raynal and Lieou achieved 
a further insight into the nature of the local rabies virus within wider systems of 
interaction affected by environmental and climatic factors. In other words, the more 
intensive rabies virus in Shanghai acted as a product of its environment, even as the 
environment reciprocally shaped it in turn.

Given this understanding of a more virulent local rabies, the treatment had 
to employ a more potent vaccine in order to be effective. However, the Pasteur 
Institute of Shanghai in the French Concession employed a Fermi phenolised 
vaccine, supposedly a weaker form that was made using carbolic acid to reduce its 
virulence.60 Why did the Institute utilise a weaker vaccine for a more intensive virus? 
In the initial preparation of the rabies vaccine, Lieou and his vaccine preparation 
assistants, Zeng Heng Ching 陳恆鑫 and Wang Yong 黃榮,61 initially planned to 
use a live vaccine based on dried spinal cord in glycerine, as Stanley had done before. 
However, urgent requests from the outskirts of Shanghai had to be met with a 
more transportable and longer-lasting vaccine. The urgency was only exacerbated 
with shortages of laboratory animals, due to the Second Sino-Japanese War. The 
Institute then produced the phenolised vaccine, which required only half of the 
amount of nervous substance from laboratory animals.62 After 1941, Lieou and the 
researchers at the Institute observed that with similar virulence and effectiveness 
as the phenolised vaccine, the vaccine prepared in formalin with Henri Jacotot’s 
methods could be stored as long as one year, whereas the phenolised one would 
last for only three months.63 The Shanghai Pastorians responded to the need for a 
more transportable and longer-lasting vaccine for supplying distant locations, and 

59  J. H. Raynal and Y. Ch. Lieou, ‘Valeur Expérimentale des Vaccins Antirabiques (Vaccin Formole et Vaccin 
Phéniqué)’, Bulletin Médical de l’Université l’Aurore 6, no. 6 (1941): 1. 635/PO/A/25. Archives du Ministère des 
Affaires Étrangères, Nantes (MAEN), Shanghai.
60  A. C. Marie, ‘Methods of Vaccinating Human Beings Who Have Been Bitten: Various Modifications of the 
Pasteur Treatment’, in Reports to the International Rabies Conference at the Pasteur Institute of Paris in 1927 (C.H. 531) 
(Geneva: League of Nations, 1927), 45.
61  Zeng and Wang (the spelling of their names as in the original document) were both Chinese nationals trained 
as vaccine preparers at the Pasteur Institute of Saigon in 1934 and worked at the Pasteur Institute of Shanghai after 
1937. ‘Lettre du Directeur Administratif des Services Municipaux Secrétaire au Conseil au Consul Général de 
France à Changhai’, 6 November 1934. 635PO/A/39. MAEN, Shanghai.
62  Marie, ‘Methods of Vaccinating Human Beings’, 45.
63  Henri Jacotot et al., ‘Contribution à l’Étude Expérimentale de la Vaccination Antirabique’, Annales de l’Institut 
Pasteur 61, no. 1 (1938): 92–103.
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the accommodation of laboratory animal shortages, especially in the context of the 
Second Sino-Japanese War. Thus the environmental and logistical factors, above all 
in wartime, emerged as the priority to be taken into consideration, rather than a 
simple and straightforward connection between the virulence of the virus and the 
potency of the vaccine.

From the public health officials’ point of view, the rabies PEP for humans bridged the 
gap between rabies prevention via dog regulation and providing effective treatment 
for local residents bitten by rabid animals. At least the prophylactic treatment would 
save some lives, even though the low number of patients seeking treatment often 
frustrated these Pastorian physicians. For instance, Lieou noted in his report that 
patients often failed to understand the importance of such vaccination, and many 
of them declined to complete the treatment because they did not want to suffer 
the pain or leave their work to accommodate multiple injections in the course of 
a vaccination schedule.64 These accounts of frustration reflected two issues. First, 
rabies prevention through public health measures and vaccination preceded the 
popular understanding of the disease. If people failed to realise the grave and urgent 
immediate danger of the disease, the urgency of vaccination tended to diminish, 
especially given that the treatment was painful and inconvenient. Secondly, 
affordability is rarely reflected in the historical records. Anti-rabies vaccination for 
the well-to-do residents of the International Settlement and French Concession, 
who owned properties and paid taxes, was free of charge, but that was not the 
case for the patients of the lower class residing in the city, as well as in the Chinese 
quarters and elsewhere.65 The price of their vaccination ranged from ¥30 to ¥70, 
depending on the duration of the treatment.66 It was too costly for a male city 
worker, who earned around ¥20 monthly on average, let alone for destitute villagers 
during the wartime.67

These unsatisfactory results also revealed the limitations of the prophylactic treatment 
for humans and rabies prevention in general. The prophylactic treatment failed to 
save stray dogs and infected domestic dogs from extermination. Every infected 
dog, even if privately owned and properly registered, would be destroyed. Stray 

64  Y. Ch. Lieou 劉永純, ‘Shanghai Baside yanjiuyuan qi nianlai fang qi jiezhong zhi tongji’ 上海巴斯德研究院
七年來防瘈接種之統計 [The Anti-rabic Service of the Pasteur Institute of Shanghai: Statistics of the Past Seven 
Years, 1937–1943], Zhonghua yixue zazhi 中華醫學雜誌 [Chinese Medical Journal] 32, no. 3-4 (1945): 182.
65  The Public Health Bureau in Shanghai in charge of the Chinese quarters was established after 1926. It did not 
have a sufficient budget to subsidise the rabies vaccination fees for the Chinese. He Xiao-Lian 何小蓮, ‘Chongtu 
yu hezuo: 1927–1930 nian Shanghai gonggongweisheng’ 衝突與合作: 1927–1930 年上海公共衛生 [Conflict 
and Collaboration: The Public Health in Shanghai, 1927–1930], Shi lin 史林 3 (2007): 126.
66  The charges were ¥70 for the 24-day treatment, ¥45 for the 15-day and ¥30 for the 10-day. The average monthly 
middle-class salary at the time was less than ¥10. Chen, ‘Shanghai gonggong zujie zhi quan zheng, Part 02’.
67  See the wages in Zhang Zhong-Min 張忠民, ‘Jindai Shanghai gong jieceng de gongzi yu shanghuo: yi 
ershishiji sanling niandai diaocha wei zhongxin de fenxi’ 近代上海工階層的工資與生活: 以 20 世纪 30 年
代調查為中心的分析 [The Wages and Life of the Working Class in Modern Shanghai: A Survey of the 1930s], 
Zhongguo jingji shi yanjiu 中國經濟史研究 [Researches in Chinese Economic History] 2 (2011): 6.
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dogs would be killed in any event, as they were construed by the local officials and 
communities as a public nuisance or hazard as a potential source of rabies. A stray 
dog lacked legitimacy even for quarantine. The prophylactic treatment for humans 
did not stop the spread of rabies, either, given zoonotic transmission. Already in the 
early 1930s, the medical communities in Shanghai speculated that the real focus of 
rabies prevention should have been on blocking all possible ways of transmission 
and stopping the potential rabid animals from spreading the disease. One of the 
measures they recommended was canine rabies vaccination for domestic dogs. 

Canine rabies vaccination
In the mid-1920s, the National Epidemic Prevention Bureau (Zhongyang fangyi chu 
中央防疫處) in Beijing started producing and distributing a canine rabies vaccine 
to local governments throughout China. However, complementary public health 
measures, including actual canine vaccination, did not begin until the 1930s.68 
On 27 March 1930, the Health Department of the Nationalist Government issued 
a proclamation that listed rabies as one of the endemic diseases in China, specifying 
detailed requirements for domestic dog registration and the control of stray dogs.69 
In 1933, Guangzhou, previously known as Canton, was the first city to initiate 
the measure of compulsory canine rabies vaccination, usually administered by 
veterinarians, as part of the process of dog registration.70 Shanghai and other major 
cities, including Nanjing, Tianjin and Hankow, followed suit from the late 1930s.71 
This public health measure was boosted by the efforts of various institutions, such as 
the program of National Epizootic Prevention Measure after 1936, and the Pasteur 
Institutes of Shanghai after 1937, as well as the veterinary practices emerging in 
the same period.72 The Pasteur Institute of Shanghai used the phenolised vaccine 
for both humans and dogs at first. After 1941, taking transportability and climatic 
factors into consideration, the Institute replaced the phenolised vaccine for both 
humans and dogs with one in formalin, and claimed it as equally effective, but 

68  Zhao Kai 趙鎧 and Zhang Yihao 章以浩, eds, Zhongguo shengwu zhipin fazhan shi lüe 中國生物製品發展史
略 [The Short History of the Development of Biological Products in China] (Beijing: Beijing shengwu zhipin yanjiusuo, 
2003), 81.
69  ‘Kuangquabing wei wu guo liuxingbing zhiyi – jia quan dengji bing buzhuo ye quan banfa’ 狂犬病為吾國
流行病之一 - 家犬登記並捕捉野犬辦法 [Rabies as an Epidemic Disease—The Regulation of Domestic Dog 
Registration and Capture of Stray Dogs], Weishengbu xunling di 267 hao 衛生部訓令第 267 號 [The Regulation of 
the Ministry of Health, No. 267], 27 March 1930.
70  Guangzhou shizhengfu shizheng gongbao 廣州市政府市政公報 [Bulletin of the Guangzhou Municipal 
Government], 438, 1933.
71  ‘Shi fu banxing quanli jia quan: kuang quan yimao’ 市府颁行管理家犬: 狂犬疫苗 [(Tianjin) Municipal 
Regulation of Domestic Dogs: Anti-rabies Vaccine], Yishibao 益世報, 22 April 1935; ‘Kuangquan zhushe zhanqi’ 
狂犬注射展期 [Extension for Canine Inoculation], Dagongbao (Tianjin) 大公報 (天津), 14 March 1948, 5; 
‘Inoculation of Dogs’, North-China Daily News, 2 April 1948, 3.
72  Zhao and Zhang, Zhongguo shengwu zhipin fazhan shi lüe, 3–12.
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with a longer shelf life. According to Lieou, the use of the formalin-based rabies 
vaccine facilitated canine vaccination, which became easier to administer and more 
accessible to local veterinarians.73

The readily available and accessible rabies vaccine allowed the health officials and 
local veterinarians to carry out canine vaccination. Even if dog owners and local 
communities failed to observe the common measures of dog taxes and licences, they 
welcomed compulsory canine rabies vaccination as one of the requirements for dog 
registration. For one thing, after the introduction of the canine rabies vaccination, 
dog muzzling in public places was no longer strictly mandated.74 Canine rabies 
vaccination was carried out under the assumption that all dogs were susceptible to 
the disease. Once vaccinated, the dog would be free from the disease.75 This benefit 
put dog owners’ minds at ease, since their dogs would no longer have to suffer 
muzzling to prevent the spread of rabies. Secondly, vaccination elevated a registered 
dog’s legal status. From the late nineteenth century until the 1940s, the law required 
all animals that came in contact with carriers of rabies to be immediately destroyed. 
By contrast, a vaccinated dog was protected by law, which exempted it from being 
destroyed after such exposure within one year of vaccination, and only had to remain 
under a veterinarian’s observation for four months.76

The timing of implementing canine rabies vaccination in the 1930s correlated 
with the emerging professionalisation of veterinarians in China. Physicians and 
veterinarians collaborated to understand the disease and provide effective treatments 
accordingly. Lieou at the Pasteur Institute of Shanghai was the pioneer of this kind 
of collaboration. In most cases, he depended on veterinarians to send him ‘samples’ 
for research, as well as for forming the basis of determining the course of a rabies 
prophylaxis for a bitten patient. The veterinarian made a judgement call to send 
along the live animal or its head, if it exhibited rabies-like symptoms. After the 
introduction of public measures of canine vaccination, veterinarians were mostly 
tasked with vaccinating dogs. However, modern veterinary education incorporating 
biomedical veterinary practices only emerged in China in the 1930s.

Veterinary practices had existed in China since ancient times, aimed at the 
improvement of animal husbandry to sustain animal use, mainly of horses for 
military purposes and transportation, and later on to increase and improve the 
supply of livestock. However, before modern veterinary training began in the early 
twentieth century, veterinary practitioners, except for a few scholars, were mostly 
livestock dealers, farriers or blacksmiths, if not hereditary practitioners, generally 

73  Lieou, ‘Shanghai Baside yanjiuyuan’, 182.
74  Lieou, ‘Qi-bing ji fang-qi jiezhong’, 965.
75  ‘Lively Court Session Result of Dog Biting Manicurist’.
76  Lieou, ‘Qi-bing ji fang-qi jiezhong’, 965–6.
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of low social status.77 During the Republican era, pioneers of modern veterinary 
medicine and education, such as Luo Qingshen 羅清生 (1898–1974) and Cai 
Wuji 蔡無忌 (1898–1980), pointed out that veterinarians played an important 
role in maintaining animal health, especially of domestic animals, since animal 
husbandry was an indication of a civilised society; therefore, establishing modern 
veterinary medicine and training veterinarians was a fundamental and necessary 
step in modernising China.78 However, at first there were only a few modern, 
trained veterinarians. The first modern veterinary school, the Pei-Yang Veterinary 
School (Beiyang shouyi xuexiao 北洋獸醫學校), was established under the direct 
supervision of the North China Viceroy in 1904. The graduates of this school, about 
500 in total, constituted the entire body of Army veterinarians and part of the meat 
inspection force in public institutions. After the Nationalist Government settled 
down in Nanjing in 1927, it founded the Department of Animal Husbandry and 
Veterinary Medicine of the Agricultural School at the National Central University 
in 1929. Most of its students later engaged in the teaching of veterinary medicine 
in various veterinary schools in the 1930s and 1940s.79 It gradually expanded to 
catch up with demand.80 Starting in the late 1930s, the majority of modern, trained 
veterinarians would offer animal care, including canine vaccination for rabies 
prevention.

Conclusion
‘When a dog bites a man’, remarked John B. Bogart (1848–1921), the editor of the 
New York Sun (1833–1950), to a reporter, ‘that is not news; but when a man bites 
a dog, that is news’.81 This aphorism in the context of American journalism during 
the Reconstruction Era (1863–77) has since served as an example of an unusual, 
infrequent event that proved newsworthy. In this case, it was ‘man bites dog’. 
On the contrary, if it was ‘dog bites man’, in Bogart’s view, it was just an ordinary, 
everyday occurrence with similar consequences, and often would not make it into 
print. Nevertheless, this was not the case in Shanghai during the late nineteenth and 
the first half of the twentieth centuries.

77  Chen-Hsia Sieh, ‘A Brief History of the Veterinary Science in China’, Veterinary Medicine 43, no. 11 
(November 1948): 454.
78  Cai Wu-Ji 蔡無忌, ‘Zhongguo shouyi shiye qiantu zhi zhanwang’ 中國獸醫事業前途之展望 [The Future 
Prospects for Chinese Veterinary Medicine], Xumu shouyi jikan 畜牧獸醫季刊 [Journal of Veterinary Science and 
Animal Husbandry] (1937): 1; Luo Qing-Sheng 羅清生, ‘Shouyi zhi yiyi’ 獸醫之意義 [The Meaning of Veterinary 
Medicine], Xumu shouyi jikan 畜牧獸醫季刊 [Journal of Veterinary Science and Animal Husbandry] 11 (1940): 293.
79  ‘Kaizhan shouyi fangzhi gongzuo’ 開展獸醫防治工作 [Works on Veterinary Medicine], Xumu shouyi jikan 
畜牧獸醫月刊 [Journal of Veterinary Science and Animal Husbandry] 1, no. 2 (1940): 78–9.
80  Sieh, ‘A Brief History of the Veterinary Science in China’, 457–8.
81  Frank Luther Mott, American Journalism: A History, 1690–1960 (New York: Macmillan, 1962), 376.
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Dog bites received much public attention, as reported in the contemporary 
newspapers, for the same reason that these bites caused public concern about 
safety and the spread of rabies. The historical records attest to the responses by 
governmental officials, health officers, scientists, physicians and veterinarians, as well 
as dog owners, the general public, and religious and charitable organisations. They 
also demonstrate the changes in the human–dog relationship due to urbanisation, 
and the construction of a ‘new’ knowledge of rabies, proceeding from the poison-
pathological view of its aetiology, to the understanding of a possible pathogen, 
regarding which the scientists in China went even further, to recognise the more 
virulent nature of the local pathogen, as reflected in the length of its incubation 
period, notwithstanding their inability to observe the virus directly under the 
microscope. In turn, the medical intervention in preventing and treating the disease 
had to accommodate accordingly this particular nature of the virus, along with 
other political and environmental factors.

Working with medical community, government officials issued and implemented 
public health measures, including dog registration, muzzling, killing and quarantine, 
to deal with various obstacles, before the more effective and less disagreeable measure 
of canine rabies vaccination could take place. The general public also had a say 
in these public health measures. On the one hand, the public fearful of dog bites 
agreed with muzzling and killing, since many of them witnessed the spread of rabies. 
On the other hand, dog owners took up the responsibility for registering their dogs, 
and most of them additionally complied with the regulation to muzzle their dogs 
on public grounds. Dog owners did not mind paying dog taxes and licence fees, and 
making their registered dogs readily identifiable with their badges at all times, but 
many of them did not approve of dog muzzling, nor of quarantine or killing of their 
unmuzzled dogs, for reasons to do with cruelty, possible infection and injustice. 
Their grievances about requisite muzzling faded away after it ceased to be strictly 
enforced in the 1930s, and became largely supplanted by the new measure of canine 
vaccination against rabies. This new measure greatly changed the human–dog 
relationship. A vaccinated dog became elevated in its legal status and was no longer 
subjected to killing when it came in close contact with rabid animals. In addition 
to public support, the subsidiary network included national and local institutions 
capable of manufacturing and distributing the vaccine, and local veterinarians of 
administering the vaccination.

In a historical perspective, these measures represented an early introduction of canine 
rabies vaccination for domestic dogs. Requirements for dog registration in Shanghai 
did not differ much from those in Britain, but for the extra measure of canine 
rabies vaccination for domestic dogs. In comparison, Britain had proclaimed rabies 
eradication in 1902 and the canine rabies vaccination in the following decades only 
applied to imported dogs. In order to understand the conditions under which these 
measures emerged, it is necessary to investigate the historical and contextual reasons. 
It is specifically within these historical contexts in China during the Republican 
period, that the relationship among dogs, rabies and humanity is revealed.
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Abstract
This paper argues that the presence and actions of venomous snakes helped 
to shape the image, policy and trajectory of the environment of Taiwan under 
the Japanese rule (1895–1945). Venomous snakes challenged the natural and 
colonial order that the Japanese colonial government intended to impose on 
Taiwan—with the goal of managing its natural resources and organising its 
sociopolitical order. The perceived epidemic of snakebites or envenoming thus 
became a scientific topic for institutionalised research and an environmental 
and biomedical problem to be solved. The paper goes on to examine the 
development of snake antivenom in Taiwan in the global context of scientific 
colonialism and medical science. Venom and serum research emerged as an 
important research field in the late nineteenth and early twentieth centuries. 
Scientific centres in Europe, colonies in warm climates and aspiring nations 
practising creole science all played a significant role in developing antivenom. 
Animals—including snakes, laboratory animals, and large mammals in 
serum production—were vital actors in the process. This historical episode 
demonstrates the importance of animal history to environmental history, the 
history of science and the history of colonialism. 

Keywords: colonial science; Taiwan; Japan; venomous snakes; laboratory animals; 
tropical medicine; global history of science

1. Introduction
This paper looks at the perceived problem of venomous snakes and the measures 
taken to manage it in colonial Taiwan. In particular, it examines the development 
of snake antivenom in Taiwan in two intersecting historical contexts—scientific 
colonialism and scientific medicine. In traditional Japanese and Chinese cultures, 
venomous snakes were often feared and rarely liked, but in the colonial period, 
the problem became something different. It was turned into a scientific topic for 
institutionalised research, and an environmental and biomedical problem to be 
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solved. It also carried broad political meanings. Venomous snakes played a role in 
Japan’s colonial imagination and appeared to be a challenge to its imperial ambitions. 
They became, so to speak, larger than life.

In certain regards, venomous snakes had little in common with rabid dogs. The two 
animals, dogs and snakes, seemed opposite in every way—warm/cold, friendly/
creepy and domestic/wild, to name only the obvious. However, in other ways, they 
were oddly similar. Both venomous snakes and rabid dogs were feared because of 
their bites and attacks; they caused physical injuries, but the real terrifying thing 
was what destroyed the victim from inside. Both, dangerous animals as they were 
thought to be, caused extraordinary anxieties in the second half of the nineteenth 
century—though usually in two different settings. Both animals provoked a horrible 
sense of violation and transgression. The fear of rabid dogs first flared up in European 
and American cities. This sentiment spread to the colonies and other Western 
enclaves, such as the International Settlement in Shanghai, where the notion of 
rabies acquired different, colonial meanings.1 Rabid dogs were frightening in part 
because dogs were supposed to be our friends and allies, and they mingled with us. 
Being rabid was a subversive act, a betrayal. Venomous snakes scared in part because 
they were usually hidden and could strike when one least expected. They intruded 
into one’s sense of surroundings, silently but deadly—a snake in the garden, a snake 
sunbathing on a footpath, a snake slithering across the roof beam, a  snake lying 
under the bed. How could one ever feel safe? From the perspective of the snakes, 
humans were the intruders, but that brought no comfort or self-reflection to people 
who found themselves in the exotic colonial setting. 

Thus, venomous snakes embodied political and scientific meanings—political 
because of their colonial significations and scientific because of the environmental 
and public health measures devised to manage them. In both of these concerns, 
venomous snakes, unlike large predators in tropical nature such as tigers, were 
more similar to animals associated with infectious diseases. In fact, as we’ll see, 
investigations of snakes and snakebites often fell under the purview of tropical 
medicine. Moreover, the development of snake antivenom went hand in hand with 
research on vaccines, serums and toxins in infectious diseases.

Not surprisingly, humans and snakes were the key historical actors in the story. 
In  the eyes of the humans, snakes were dangerous. The political actions of these 
humans (i.e. imperialism) brought them in contact with these creatures. The very 
ability of the snakes to subvert the natural–political order imposed by colonial 
governance raised alarms. The problem might not be grave, but it had to be dealt 
with. The presence and actions of snakes thus helped to shape the image, policy and 
trajectory of the colonial environment. Yet humans and snakes were not the only 

1  On rabid dogs, please see Chien-Ling Liu Zeleny’s article in this special issue.
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animals in the story. Horses, too, played a key role. For reasons that will be explained 
later, they were the common host or donor animals for the production of antivenom 
(as well as other serums and vaccines). As such, they occupied an essential link in 
the medical encounter between humans and snakes. Like other, often better-known, 
laboratory animals, such as rabbits, dogs and white mice, these horses acted as part 
of the ecology of research and production in biomedicine. Scholars have urged us to 
include animals in the history of medicine because they were often an integral part 
of the story.2 Our case study supports this point, but it also situates the argument 
in the wider context of environmental history, animal history and the global history 
of science.

2. Venomous snakes in colonial Taiwan
Although it was an island surrounded by seas, Taiwan was abundant with snakes, 
both in terms of variety and numbers, and many of them were venomous. Not 
surprisingly, the different local populations developed and possessed cultures and 
knowledge about them. Certain indigenous peoples in Taiwan, notably the Paiwan, 
considered the sharp-nosed viper (a sizeable, deadly snake) an animal of veneration 
and mythological significance.3

The Han Chinese settlers in Taiwan brought their own culture and knowledge 
about snakes from southern China, and they gained familiarity with the local 
environment over time. Many of the notable species of snakes were also found in 
southern China, including the sharp-nosed viper, which was called by the Han 
settlers the ‘one-hundred pacer’ due to the notion that a person bitten by the snake 
died within the time it took to take one hundred steps. For the visiting literati 
or newly appointed officials from the mainland, Taiwan was a remote frontier, an 
island wilderness overpopulated with snakes. A late seventeenth-century traveller 
commented: ‘Taiwan is largely uncultivated … [and its fields are] covered by grass 
five or six feet [chi] tall, in which many huge snakes were hidden and impossible to 
see.’4 Close proximity with the snakes produced empirical knowledge about them. 
A local gazetteer from the eighteenth century listed a number of notable snakes, 
including four venomous ones. The author highlighted the many-banded krait: ‘the 
larger ones measure several chi. Its body is marked by black and white bands … 
Its bite brings instant death. Even a false step on its bones can kill.’5 The local 

2  For example, Abigail Woods et al., eds, Animals and the Shaping of Modern Medicine: On Health and Its 
Histories (London: Palgrave Macmillan, 2018); Amanda Rees, ‘Animal Agents,’ BJHS Themes 2 (2017); Susan D. 
Jones, Death in a Small Package: A Short History of Anthrax (Baltimore, MD: Johns Hopkins University Press, 2010).
3  Ruo-wen Li, ‘Paiwanzu yu Vūrun Kamavanan de renlei xue lunshu: yi Yineng Jiaju wei li zhi gean (1900=1910)’, 
Taiwan Journal of Anthropology 13, no. 1 (2015): 21–78. 
4  Yu Yonghe, Bihai jiyou, ctext.org/wiki.pl?if=gb&chapter=575110, accessed 24 March 2021.
5  Fujian tongzhi Taiwan fu, 138, ctext.org/wiki.pl?if=gb&chapter=610012#p139, accessed 28 October 2021.

http://ctext.org/wiki.pl?if=gb&chapter=575110
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lore also included herbs against snake venom. The ‘snake grass’, a plant with small 
white flowers, could presumably cure snakebites. Another plant, called the horsetail 
and identifiable by its long, thin leaves, red flowers and hairy roots, could cure the 
poisons of bees and snakes.6 In fact, the locals consumed snakes (occasionally), and 
it wasn’t rare to come across a snake stall, which sold snake wine and snake soup, 
at a common market. Both flesh and certain organs were eaten for their supposed 
medicinal properties. Even venomous snakes were not off limits (or were considered 
to be of special potency).

When, after a war with the Qing Empire, Japan acquired Taiwan in 1895, it came 
into possession of its first major colony. As a new, expanding empire, Japan had 
ambitions. And in developing its own colonialism, it both learned from the existing 
Western powers and developed its own models because of the particular countries 
and environments it encountered. The climate of Taiwan was both tropical and 
subtropical, and its terrain was rugged. To the Japanese, the initial images of Taiwan 
were often associated with tropical nature, underdevelopment and wilderness 
(particularly regarding the aborigines and the dense forests in the mountains). 
In this, they appropriated or translated some of the tropes and discourses from 
European colonial imaginations (inflected by the cultural, racial and geographical 
proximities of Japan and the rest of East Asia), including borrowing the exotic-
sounding name Formosa.7 Later, Taiwan was considered to be a link, a springboard 
and a laboratory for Japan’s imperial ambitions toward tropical Southeast Asia.

This view of Taiwan and its natural environment influenced Japan’s approaches 
to colonial rule. Japan introduced a series of modernisation projects, many of 
which aimed to manage Taiwan’s natural environment—including forestry, 
agriculture, disease control and public health/tropical medicine. After Japan 
asserted military control over the island, scientists arrived to conduct zoological, 
botanical and anthropological surveys. The data and knowledge thus gained were 
to lay the groundwork for scientific colonialism. The iconic figure of this mode 
of colonialism was Gotō Shinpei, who had earned his MD from the University of 
Munich. He became the minister of civil affairs of Taiwan in 1898. An expert in 
public health, he implemented policies to improve hygiene and reduce infectious 
diseases. Indeed, he maintained that successful colonial governance must be based 
on ‘biological principles’.8

6  Fujian tongzhi Taiwan fu, 131, ctext.org/wiki.pl?if=gb&chapter=610012#p132, accessed 28 October 2021; 
Taiwan xianzhi, 296, ctext.org/wiki.pl?if=gb&chapter=902408#p297, accessed 28 October 2021.
7  For example, Huahsuan Chu, ‘Tropicalizing Taiwan: the Environment, Crops, and Institutions of the Japanese 
Colonial Food Regime, 1895–1945’ (PhD diss., Binghamton University, 2020). On the images of tropical nature, 
see, for example, Nancy Leys Stepan, Picturing Tropical Nature (Cornell University Press, 2001).
8  Michael Shiyung Liu, Prescribing Colonization: The Role of Medical Practices and Policies in Japan-Ruled Taiwan, 
1895–1945 (Ann Arbor, MI: Association for Asian Studies, 2009).

http://ctext.org/wiki.pl?if=gb&chapter=610012#p132
http://ctext.org/wiki.pl?if=gb&chapter=902408#p297
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Figure 1: The many-banded krait, by a Japanese artist in colonial Taiwan.
Source: Takahashi Seiichi, Dai Nihon dokuhebi zushū (Taihoku: Tabuchi sekiban insatsujo, 1922), plate XVIII.

Although snakebite was less of a general health threat than were infectious diseases, 
such as malaria and cholera, the thought of swarms of deadly snakes lurking around 
was just too much to bear, at least for people who weren’t used to it. To the British, 
images of snakes, especially the king cobra, coloured their ideas of colonial India, 
an exoticism vividly illustrated in Rudyard Kipling’s Jungle Book.9 There were 
venomous snakes in Japan, the mamushi and the habu, two pit vipers, being the best 
known. (The large habu found in the Ryukyu Islands, annexed by Japan in the 1879 
and renamed Okinawa, foreshadowed the Japanese imagination of dangerous snakes 
in the exotic southern frontier of their expanding empire.) However, Taiwan’s snakes 
seemed to present a much different problem. There were unfamiliar, more venomous 
species, and there were, seemingly, a lot more of them.

9  Lloyd Price, ‘Animals, Governance and Ecology: Managing the Menace of Venomous Snakes in Colonial 
India’, Cultural and Social History 14, no. 2 (2017): 201–17, doi.org/10.1080/14780038.2017.1290997. In the 
case of Australia, see Peter Hobbins, Venomous Encounters: Snakes, Vivisection, and Scientific Medicine in Colonial 
Australia (Manchester: Manchester University Press, 2017); Jacqueline Kealy and Kenneth Winkel, eds, Venom: 
Fear, Fascination and Discovery (Melbourne: Medical History Museum, University of Melbourne, 2013). See also 
David Arnold, Toxic Histories: Poison and Pollution in Modern India (Cambridge: Cambridge University Press, 
2016), doi.org/10.1017/CBO9781316411414.

http://doi.org/10.1080/14780038.2017.1290997
http://doi.org/10.1017/CBO9781316411414
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To deal with venomous snakes, the colonial administration first introduced a bounty 
system.10 This approach was often adopted in colonial and frontier places for 
environmental management, especially for reducing and controlling the populations 
of animals considered to be pests—wolves and coyotes in the American West, for 
example. Japan implemented a similar system for wolves in Hokkaido, regarded 
as a northern frontier, when it launched settlement and agricultural development 
programs there in the 1870s.11 In India, urged by Joseph Fayrer, a prominent doctor 
who vigorously called attention to the problem of snakebites in the colony, a bounty 
system for venomous snakes also came into practice.12 It is unclear that the approach 
was effective in either India or Taiwan.

If the data are to be trusted, snakebites in Taiwan appeared to be a less serious 
problem than they were in India. According to an official survey, at least 20,000 
people died of snakebites in British India every year.13 In Taiwan, between 1904 and 
1918, the number of victims of snakebites hovered between 200 and 300 per year, 
with an annual death toll of about 20 on average.14 For a population of more than 
3 million, the numbers seemed almost negligible. However, there were additional 
reasons why the colonial administration took snakes seriously.

First, the colonial government planned to harness the forest resources and the 
indigenous  peoples in the mountainous areas. Beginning in 1903, the colonial 
government adopted a more active approach to managing the indigenous communities, 
and this policy went hand in hand with the project to exploit the inland forests, 
particularly for camphor and timber.15 As increasing numbers of policemen, soldiers, 
officials and labourers ventured into the mountains, the number of snakebite incidents 
increased. It was no coincidence that when Japanese scientists appealed to the colonial 
government for attention to the problem of snakebites, the administration took 
immediate action.16 In short, colonial development altered the paths of humans and 
animals and forced an ecological encounter. With the new pattern of human–animal 
contact, a perceived need for the further management of nature arose.

10  ‘Dokuhebi hosatsu no kenshō’, Taiwan Nichinichi Shinpō , 22 June 1906, 5; ‘Ma Gong Yao Gang Bu Bu Sha 
Yu San She’, Kanbun Taiwan Nichinichi Shinpō, 13 April 1933, 4.
11  Brett Walker, The Lost Wolves of Japan (Seattle, WA: University of Washington Press, 2005).
12  Barbara Hawgood, ‘Sir Joseph Fayrer MD FRS (1824–1907) Indian Medical Service: Snakebite and Mortality 
in British India’, Toxicon 34, no. 2 (1996): 171–82, doi.org/10.1016/0041-0101(95)00118-2; Pratik Chakrabarti, 
Bacteriology in British India: Laboratory Medicine and the Tropics (Rochester, NY: University of Rochester Press, 
2012), Chapter 4.
13  Price, ‘Animals, Governance and Ecology’, 202.
14  Yamaguti Kinzi, Taiwan Sōtokufu Chūō Kenkyūsho Eisei-bu Hōkoku Daīchi-gō: Taiwan-san dokuhebi no dokuso 
ni tsuite no kesseigakuteki hikaku kenkyū [Contributions from the Department of Hygiene, Government Research Institute, 
Formosa, No. 1: Comparative Research on Serology about Toxin of Taiwan’s Venomous Snakes] (Taihoku: Taiwan Sōtokufu 
Chūō Kenkyūsho, 1921), 8.
15  Suzuki Sakutarō, Taiwan no banzoku kenkyū (Taihoku: Taiwan Shiseki Kankōkai, 1932; Taipei: SMC Publishing, 
1988), 296–8. Wen-liang Li, ‘Diguo de shanlin: Rizhi shiqi Taiwan shanlin zhengce shi yanjiu’ (PhD diss., National 
Taiwan University, 2001).
16  Matsuyama Goshichirō, ‘Hontō-san no dokuhebi ni tsuite’, Taiwan Igakkai Zasshi 18 (28 February 1904): 48–9.

http://doi.org/10.1016/0041-0101(95)00118-2
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Second, as mentioned before, in Japan’s broader imperial vision, Taiwan served as 
a link to Southeast Asia, where natural resources abounded. A better understanding 
of the natural environment of Taiwan would, so it seemed, lay the foundation for 
future work on Southeast Asia, which, according to Alfred Russel Wallace, shared 
the same biogeographical region that stretched from Taiwan to India.17 Thus, 
surveying, cataloguing and studying the flora and fauna of Taiwan was the first step 
into tropical nature. In this regard, research on venomous snakes in Taiwan, as a 
colonial science, was doubly important, for it was relevant not only to Taiwan itself, 
but also to the southern advancement of the empire. Ōshima Masamitsu, a zoologist 
employed by the colonial government, did major work identifying and cataloguing 
snakes (as well as freshwater fish) in Taiwan in the 1910s and 1920s. It was only 
fitting that in 1944 he published a book titled Venomous Snakes in the Greater East 
Asia Co-Prosperity Sphere (the Japanese conception of its empire).18

Finally, there was also the context of medical science, which was crucial to 
understanding the central case study of this paper—the development of snake 
antivenoms in Taiwan. There were two immediately relevant strands of medical 
science here—tropical medicine, including research on infectious diseases; and 
laboratory medicine, that involved vaccines, serums and toxins in particular. Both 
strands developed rapidly in Europe and its colonies in the last decades of the 
nineteenth century. Louis Pasteur, Robert Koch and Patrick Manson made important 
discoveries and established institutions. The impact of this new mode of medical 
science was widely felt. The Pasteur Institutes, for example, multiplied globally, and 
they would play a significant role in the development of snake antivenoms in the 
late nineteenth century.19

By the 1900s, Japan’s medical and biological sciences, heavily influenced by the 
German research model, were well institutionalised.20 For example, Kitasato 
Shibasaburō, a star student of Robert Koch’s, made major discoveries in antitoxin 
serum and bacteriology in the 1890s. His Institute of Infectious Diseases, founded 
in Tokyo in 1892, was one of the first of its kind outside Europe.21 Research on snake 

17  Hatori Jūrō, Taiwan-san dokuhebi chōsa hōkoku (Taihoku: Taiwan Chihō-byō Oyobi Densenbyō Chōsa Iinkai, 
1904), 1–2; Yamaguti, Taiwan Sōtokufu Chūō Kenkyūsho Eisei-bu hōkoku daīchi-gō, 3–4.
18  Ōshima Masamitsu, Daitōakyōeiken dokuhebi kaisetsu (Tokyo: Hokuryūkan, 1944).
19  Anne Marie Moulin, ‘Patriarchal Science: The Network of the Overseas Pasteur Institutes’, in Science and Empires: 
Historical Studies about Scientific Development and European Expansion, ed. Patrick Petitjean et al. (Dordrecht and 
Boston, MA: Kluwer Academic, 1992); Anne Marie Moulin, ‘The Pasteur Institute and Its International Network’, 
eLS, doi.org/10.1002/9780470015902.a0003411.pub2; Aro Velmet, ‘The Making of a Pastorian Empire: Tuberculosis 
and Bacteriological Technopolitics in French Colonialism and International Science, 1890–1940’, Journal of Global 
History 14, no. 2 (2012): 199–217, doi.org/10.1017/S1740022819000032.
20  James Bartholomew, ‘Japan’, in Modern Science in National, Transnational, and Global Context, ed. Hugh R. 
Slotten (Cambridge: Cambridge University Press, 2020), 555–76, doi.org/10.1017/9781139044301.030; James 
Bartholomew, The Formation of Science in Japan: Building a Research Tradition (New Haven, CT: Yale University 
Press, 1989).
21  Iijima Wataru, The Hidden History of Malaria: Colonial/Imperial Medicine and an Integrated Regional Order in 
20th-Century East Asia (Tokyo: University of Tokyo, 2005), 116–20.
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antivenom drew on much of the same concepts, techniques, laboratory equipment 
and training as the experimental biomedicine of infectious diseases and vaccines. 
It was no surprise that the Pasteur Institutes ultimately played an important role or, 
in any case, garnered the lion’s share of attention and credit for the development of 
snake antivenoms. 

In 1902, Horiuchi Tsuguo, a bacteriologist who battled outbreaks of infectious 
diseases in Taiwan and who would later become the head of the medical school 
there, urged other Japanese medical men to take tropical medicine seriously. In order 
to catch up with the European colonial powers in the research area, Japan should, 
he argued, take advantage of the colony of Taiwan. Along these lines, he proposed 
five research topics, one of which was the investigation of venomous snakes and 
snakebites.22 True to his words, Horiuchi translated with his colleague Hatori Jūrō 
several articles with the goal of introducing current scholarship on snake taxonomy 
and venom.23 Hatori, also a doctor in tropical medicine, would later discover a rare 
venomous snake in Taiwan and contributed to serum research.24 

As in many areas of tropical medicine, the simple model of metropole and colony 
doesn’t work here. The kind of research involved didn’t allow direct transfer of 
science and medicine from the scientific metropole to the colony. Place mattered. 
Even a laboratory-centred science, such as antivenom research, was no exception. 
Since there wasn’t a universally effective snake antivenom, an antidote that worked 
well against certain snakes’ bites would have little effect on others. Research could be 
best done on site. Besides, knowledge moved among different countries (including 
Britain, France, Brazil and Japan) and colonies (such as India, Australia, Vietnam 
and Taiwan) as well as between fields and laboratories.25 This is not to say that there 
wasn’t a hierarchy of power and authority in knowledge production. There was. Yet, 
nevertheless, the configurations of colonial science were complex and heterogenous 
and had to respond to local conditions.

22  Horiuchi Tsuguo, ‘Hontō no chihō-byō ni-seki suru ni san no ‘umfrage’ teishutsu oyobi setsumei’, Taiwan 
Igakkai Zasshi 5 (30 December 1902): 42–4.
23  Horiuchi Tsuguo, ‘Thanatophidii et Ophidismus’, Taiwan Igakkai Zasshi 13 (28 September 1903): 39–44; 
Horiuchi Tsuguo, ‘Thanatophidii et Ophidismus (Shōzen)’, Taiwan Igakkai Zasshi 14 (28 October 1903): 28–31; 
Hatori Jūrō, ‘Thanatophidid et Ophidismus’, Taiwan Igakkai Zasshi 18 (28 February 1904): 66–73; Hatori Jūrō, 
‘Thanatophidid et Ophidismus (Shōzen)’, Taiwan Igakkai Zasshi 19 (28 March 1904): 109–16; Hatori Jūrō, 
‘Thanathophia et Ophidismus’, Taiwan Igakkai Zasshi 22 (28 June 1904): 238–46; Hatori Jūrō, ‘Thanathophia et 
Ophidismus (Shōzen)’, Taiwan Igakkai Zasshi 24 (28 August 1904): 329–31.
24  Zhou Huiru, ‘Hatori Jūrō: Taiwan Chuanranbing yanjiu xianqu’, Taiwan Xue Tongxun 120 (10 January 2021): 
8–10.
25  Robert Kohler, Landscapes and Labscapes: Exploring the Lab–Field Border in Biology (Chicago: University of 
Chicago Press, 2002); Fa-ti Fan, ‘Science in Cultural Borderlands: Methodological Reflections on the Study of Science, 
European Imperialism, and Cultural Encounter’, East Asian Science, Technology, and Society 1, no. 2 (2007): 213–31, 
doi.org/10.1007/s12280-007-9022-5; Fa-ti Fan, ‘The Global Turn in the History of Science’, East Asian Science, 
Technology and Society 6, no. 2 (2012): 249–58, doi.org/10.1215/18752160-1626191; Fa-ti Fan, British Naturalists in 
Qing China: Science, Empire, and Cultural Encounter (Cambridge, MA: Harvard University Press, 2004).
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3. Looking for cures
As mentioned earlier, one common approach to managing the threat of pests was 
to reduce their populations, hence the bounty system (or even a more radical 
eradication program, which wasn’t attempted in the case of venomous snakes in 
Taiwan). If, however, that didn’t solve the problem, a necessary defence was to repel 
the pests or find effective medical treatments. 

British doctors and scientists in India were among the first to study the problem of 
venomous snakes. As early as the late eighteenth century, Patrick Russell, a surgeon 
and naturalist, studied snakes in India. In the 1860s and 1870s, Fayrer earnestly 
called attention to the problem of snakebites, with limited success. He was also 
among the first to suggest potassium permanganate as a treatment for snakebites. 
Several British medical men in India, as well as their colleagues in Britain, continued 
this line of research, though their work didn’t receive much attention.26

Later, in the 1880s, the Brazilian physiologist João Baptista de Lacerda independently 
announced the efficacy of potassium permanganate in treating snakebites. His claim 
faced challenges from several British and French scientists. The British disputed 
his priority in discovering the treatment. Some scientists in France, on the other 
hand, maintained that their experiments had failed to replicate Lacerda’s results. 
He countered the criticisms in part by citing testimonials from Brazilian patients. 
This episode involved the dynamics of the scientific centre and the presumed 
periphery, nationalism (as Lacerda’s discovery was certified by the Brazilian political 
and scientific elites and celebrated in Brazil as a matter of national pride), and the 
features of snake venom research as both a laboratory and a clinical science.27 At any 
rate, the promise of potassium permanganate fell through just as the research on 
antivenom flourished. The two areas of research were rather different. One was 
basically chemical and pharmaceutical, whereas antivenom research was akin to the 
new field of vaccines and immunology.

In both British India and colonial Taiwan, there was also another line of research—
testing native drugs. Faced with unfamiliar venomous snakes, Japanese scientists in 
Taiwan took interest in the local lore. In the early colonial period, both Japanese and 

26  Chakrabarti, Bacteriology in British India, Chapter 4; Rahul Bhaumik, ‘Colonial Encounter on Indian Snakes 
and their Venoms: The Transmission and Transformation of Western Ophiological Knowledge in British India, 
1780s–1910s’, Indian Journal of History of Science 53, no. 4 (2018): T132–40, doi.org/10.16943/ijhs/2018/
v53i4/49536.
27  Ana Carolina Vimieiro Gomes, ‘“Too Good to Be True”: The Controversy over the Use of Permanganate of 
Potash as an Antidote to Snake Poison and the Circulation of Brazilian Physiology in the Nineteenth Century’, 
Bulletin of the History of Medicine 86 (2012): 153–77, doi.org/10.1353/bhm.2012.0039. For the broader context 
of Brazilian medicine, see Julyan Peard, ‘Tropical Disorders and the Forging of a Brazilian Medical Identity, 1860–
1890’, Hispanic American Historical Review 77, no. 1 (1997): 1–44, doi.org/10.1215/00182168-77.1.1.
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Japan-trained Taiwanese doctors collected folk remedies.28 The locals used a variety 
of plant roots, leaves and barks, and also insects, for snakebites.29 Depending on 
the materia medica, they chewed them up and swallowed them, or chewed them 
into a paste and applied it to the wound. Or they boiled them into a concoction for 
internal use.30 A Taiwanese doctor combined his knowledge of scientific medicine 
with folk remedies and prescribed herbs to his snakebite patients after giving them 
first aid. In a report, he described the usage of the materials and detailed the effects 
of different herbs on bites by different species of venomous snakes. He also recorded 
the traditional methods of repelling snakes and preventing snakebites. For example, 
some Taiwanese believed that goose droppings were poisonous to snakes. The doctor 
suggested that it would be useful to analyse the chemical components of the efficacious 
herbs and the physiological reactions caused by them.31 No further laboratory 
reports, however, proved the curative effects of these herbal remedies.32 Later, in 
the 1920s, Du Congming, a Taiwanese doctor respected for his pharmacological 
research on toxins and snake venom, also analysed the components of two herbs 
used as local snakebite remedies. The results only showed that both herbs contained 
toxic substances, but did not confirm that they could cure snakebites.33

Neither chemical pharmaceuticals nor native remedies yielded fruitful results. 
The cures for snakebites seemed elusive. In the meantime, promising possibilities 
arose in the growing field of biomedicine.

4. Venoms and antivenoms
The most famous figure in the history of snake antivenom research is Albert Calmette. 
He had already worked with Manson, widely known for his pioneering study of 
the malarial parasite, on tropical diseases before he received training under Emile 
Roux of the Pasteur Institute. As the Institute started building a global network, 
Calmette was sent to Saigon in 1891 to help found a new branch. In the tropical 
colony, he pursued a wide range of investigations in bacteriology, fermentation and 

28  Ri Api, ‘Dokuhebi no minkan ryōhō ni tsuite’, Taiwan Igakkai Zasshi no. 111 (28 January 1912): 62; 
Nakamura ni tō gun i, ‘Dokuhebi kōshō no minkan ryōhō’, Taiwan Igakkai Zasshi 29 (28 August 1913): 589.
29  Taiwan Sōtokufu Keimu-kyoku, Taiwan eisei yōran (Taihoku: Taiwan Sōtokufu Keimu-kyoku, 1925), 166, 173.
30  Sha Tōzan, ‘Hontō ni okeru dokuhebi kōshō minkan ryōhō ni tsuite’, Taiwan Igakkai Zasshi 29 (28 January 
1905): 167–71.
31  Kō Toun, ‘Dokuhebi kōshō kigusuri ryōhō no kenkyū (yohō)’, Taiwan Igakkai Zasshi 139 (28 May 1914): 
566–78.
32  During the 1900s and 1910s, Taiwan Nichinichi Shinpō reported that many herbs and remedies were sent to 
the colonial research institutes to test their curative effects. For example, ‘Dokuhebi no kōshō to yakusou’, Taiwan 
Nichinichi Shinpō, 7 October 1903, 5; ‘Hebi doku chiryō-yaku no shiken’, Taiwan Nichinichi Shinpō, 24 January 
1905, 5; ‘She Du Fu Yin’, Kanbun Taiwan Nichinichi Shinpō, 23 June 1912.
33  To Somei and Chin Mi, ‘Hakkakuren no yakubutsu-gaku-teki kenkyū’, Taiwan Igakkai Zasshi 231 (30 November 
1923): 528–30; Somei To, ‘Matorin oyobi matorin san no yakubutsu-gaku-teki sayō no hikaku kenkyū’, Taiwan 
Igakkai Zasshi 237 (30 November 1924): 475–508.
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immunology. It was also there that Calmette began his work on snake antiserum. 
Steeped in the Pasteurian tradition, he applied the same methodology to extracting 
antiserum. He  used low dosages of cobra venom to induce the host animals to 
produce antibodies. In 1894, he successfully developed a snake antivenom.34 
Calmette wasn’t the only scientist who had made important contributions to the 
final result; many others in France and Britain (including British India) had also 
played a role. However, the aura of the Pasteur Institute shone so bright that it 
eclipsed other lights. At the time, the diversity of snake venoms and the way in 
which antivenoms work (or not work) against them were not well understood. 
At first, Calmette thought that his antivenom would be universally or broadly 
effective. Based on their knowledge about snakebites, some British scientists in 
India challenged this assumption and argued that there were at least two categories 
of snake venoms.35 In 1897–98, Charles James Martin, a professor of physiology 
teaching at the University of Melbourne, disputed Calmette’s claim, based on his 
experiments on Australian snakes.36 Indeed, snake venoms and their antidotes 
turned out to be much more complex and specific than anyone had expected. Still, 
Calmette’s serum, as his antivenom came to be called, energised research on serum 
therapy for snakebites.

In Japan, research on snake antivenom was led by the Kessei Yakuin or the Serum 
Institute of the Imperial Government of Japan. Founded in 1896, the Serum 
Institute aimed to produce therapeutic serums for infectious diseases. In 1902, the 
Japanese Government supported the Serum Institute to allow it to pursue a wider 
range of research activities, including developing the habu antivenom.37 Two years 
later, Kitajima Taichi, who had studied medicine at the University of Marburg, 
successfully created an anti-habu serum based on Calmette’s method.38 As early as 
1905, the Serum Institute was able to supply doctors on the Amami and Okinawa 
Islands with doses of the antivenom.39 Colonial Taiwan also had access to Kitajima’s 
antivenom about the same time. A Japanese doctor in Taiwan actually reported the 
clinical result of his application of the antivenom on his patients in the same year.40

34  Barbara J. Hawgood, ‘Doctor Albert Calmette 1863–1933: Founder of Antivenomous Serotherapy and of 
Antituberculous BCG Vaccination’, Toxicon 37, no. 9 (1999): 1241–58, doi.org/10.1016/S0041-0101(99)00086-0; 
Rosany Bochner, ‘Paths to the Discovery of Antivenom Serotherapy in France’, Journal of Venomous Animals and 
Toxins including Tropical Diseases 22 (2016), doi.org/10.1186/s40409-016-0074-7.
35  Chakrabarti, Bacteriology in British India, 130.
36  Hobbins, Venomous Encounters, Chapter 6.
37  ‘Kessei Yakuin to kenkyūjo no kakuchō’, Asahi Shimbun, 15 March 1902, 2.
38  Sawai Yoshio, Men’eki to kessei: Habu doku to no tatakai (Tokyo: NHK Bukkusu, 1972), 48.
39  Kitajima Taichi, ‘Habu doku no kenkyū oyobi sono kessei ryōhō ni tsuite’, Saikingaku Zasshi 154 (1 September 
1908): 554. For more details about the development of antivenom in the Serum Institute, please see Odaka Takeshi, 
‘The Kessei Yakuin, Serum Institute of the Imperial Government of Japan’, Journal of the Japan Society of Medical 
History 34, no. 3 (July 1988): 399–400.
40  Kimura Kingo, ‘Habu hebi doku kessei chiryō ko jitsuken’, Taiwan Igakkai Zasshi 38 (5 December 1905): 602.

http://doi.org/10.1016/S0041-0101(99)00086-0
http://doi.org/10.1186/s40409-016-0074-7
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Taiwan didn’t stay at the receiving end of antivenoms for long. Japan’s scientific 
colonialism foregrounded governance by scientific principles; it also fostered the 
institutionalisation and implementation of scientific research. In 1904, the colonial 
office in charge of hygiene began systematic research on snakes. The main goal at first 
was to collect, identify and catalogue snake species.41 The office expanded into the 
Hygiene Division of the Governor General’s Research Institute in 1909 (hereafter 
the Sōtokufu Research Institute), and in 1915, it launched research on snake venoms 
and snakebite treatments. Clearly, snakebites were considered a public health issue. 
The Sōtokufu Research Institute had strong connections to the Serum Institute in 
Japan. In fact, the first director of the Sōtokufu Research Institute, Takagi Tomoe, 
famous for his work on the anti-cholera serum, had also served as the first director 
of the Serum Institute.42

41  The office was the Hygiene Examination Office of the Monopoly Bureau (Senbai-kyoku eisei shikenjo), which 
was founded in 1901 as the successor to the Testing Office in the Pharmaceutical Institute (Seiyaku-sho kensa-ka), 
established in 1896. ‘Dokuhebi no shūshū’, Taiwan Nichinichi Shinpō, 18 September 1904, 7; ‘Hebi doku shiken 
zairyō no shūshū’, Taiwan Nichinichi Shinpō, 18 August 1905, 2; ‘Sou Ji Du She Shi Yan Cai Liao’, Kanbun Taiwan 
Nichinichi Shinpō, 19 August 1905, 3.
42  Ōsono Ichizō, ‘Tomoe Takagi’, Taiwan jinbutsu-shi (Taihoku: Tanizawa Shoten, 1916), 7–9.
43  Taiwan Sōtokufu Chūō Kenkyūsho Eisei-bu, Taiwan Sōtokufu Chūō Kenkyūsho Eisei-bu Nenpō Daīchi-gō 
(Shōwa Roku-nendo) (Taihoku: Taiwan Sōtokufu Chūō Kenkyūsho, 1932), 1–2, 5–7, 10–11.

Figure 2: Yamaguti, seated, is milking 
snake venom.
Source: ‘Osoroshī dadoku o nozoku: Kessei no 
gen’eki ni suru tame dokueki o inochigake de shiboru 
chūken no yamaguti shi’, Taiwan Nichinichi Shinpō, 
22 August 1925, 5.

When the Sōtokufu Research Institute 
was restructured in 1921, its Department 
of Hygiene would expand its capacity 
from two laboratories to ten. This 
drastic enlargement of the department 
reflected the colonial government’s 
aggressive policy of colonial science 
and medicine. At least three of these 
laboratories participated in research 
on snake venom. Two bacteriological 
laboratories worked on extracting 
snake venom, studied the serology 
and manufactured the antiserums. 
A  third laboratory, the Laboratory for 
Experimental Therapeutics, worked 
on the toxicology and pharmacology of 
snake venoms.43 Although research on 
snake venom was not the primary task 
of any of these laboratories (they all 
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had other missions and projects to attend to—especially infectious diseases), this 
arrangement suggested that snake antivenom was not an unimportant topic in the 
mind of the colonial scientific establishment. 

The project on snake antivenom was mainly in the hands of Yamaguti Kinzi. After 
receiving his medical degree in 1904 and serving as a military doctor in the Russo-
Japanese War, Yamaguti joined the Sōtokufu Research Institute in 1909. By this 
time, he already had research experience in bacteriology and infectious diseases.44 
In 1915, Yamaguti started working on snake venom. His team took advantage 
of the local Taiwanese tradition of the snake trade, bought suitable specimens, 
and raised them in its animal facility.45 Handling venomous snakes could be 
dangerous. During an experiment in 1917, Yamaguti was bitten by a pointed-scale 
pit viper and presumably almost died as a result.46 The incident was reported in 
the local newspaper, and Yamaguti enjoyed a moment of celebrity.47 When Prince 
Kitashirakawa Naruhisa visited Taiwan in the same year, a major event in the 
colony, he received Yamaguti and inquired about the incident.48 All this helped to 
consolidate Yamaguti’s public image (at least among the Japanese in Taiwan) as a 
courageous and dedicated scientist in the quest of vital cures, in the narrative mode 
of heroic scientists so popular at the time (think Louis Pasteur).

In 1921, Yamaguti published his first major study, Comparative Research on Serology 
about the Toxins of Taiwan’s Venomous Snakes (Taiwan-san dokuhebi no dokuso ni 
tsuite no kesseigakuteki hikaku kenkyū).49 This report summarised his work up to 
then. Overall, Yamaguti made two notable contributions. First, he examined the 
properties of snake venoms and their effects on the red blood cells, tissues and organs 
of laboratory animals. In this, Yamaguti furthered the lines of toxiphysiological 
research initiated by the Japanese microbiologist Noguchi Hideyo.50 Although 
Noguchi was best known for his discoveries in connection to syphilis, yellow fever 
and other infectious diseases, his early research centred on snake venoms, including 
experiments on toxicity and haemolysis, carried out in collaboration with Simon 
Flexner, then at the University of Pennsylvania (both would move to the Rockefeller 
Institute in New York shortly after).51

44  ‘Yamaguti Kinzi’, Jinji kōshinroku Version 8 (Tokyo: Jinji kōshinjo, 1928), ヤ 76, jahis.law.nagoya-u.ac.jp/who/
docs/who8-23286, accessed 29 October 2021. ‘Ko Taiwan Sōtokufu Chūō Kenkyūsho gishi Yamaguti Kinzi kunshō 
Kaju no kudan’, National Archives of Japan Digital Archive, request number 勲 00700100, number 009, 27 January 
1931, www.digital.archives.go.jp/das/meta/M0000000000000048456.html, accessed 29 October 2021.
45  Taiwan Sōtokufu Kenkyūsho, Taiwan Sōtokufu Kenkyūsho Ichiran (Taihoku: Taiwan Sōtokufu Kenkyūsho, 
1916), 30; ‘Osorubeki dokuhebi to jitsuken (ue)’, Taiwan Nichinichi Shinpō, 17 August 1916, 7; ‘Osorubeki 
dokuhebi to jitsuken (shita)’, Taiwan Nichinichi Shinpō, 18 August 1916, 7.
46  ‘Yamaguti gishi dokuhebi ni kajiru’, Taiwan Nichinichi Shinpō, 29 July 1917, 7.
47  Chikyuan, ‘Eshiube’, Taiwan Nichinichi Shinpō, 30 July 1917, 5.
48  Tōnosuke, ‘Yawa: Dokuhebi no hanashi’, Taiwan Nichinichi Shinpō, 10 November 1917, 8.
49  Yamaguti, Taiwan Sōtokufu Chūō Kenkyūsho Eisei-bu Hōkoku Daīchi-gō.
50  ‘Inochigake de kenkyū shita: Yamaguti kenkyūjo gishi no Taiwan no dokuhebi hōbun happyō saru’, Taiwan 
Nichinichi Shinpō, 24 December 1921, 7.
51  Simon Flexner and Hideyo Noguchi, ‘Snake Venom in Relation to Haemolysis, Bacteriolysis, and Toxicity’, 
Journal of Experimental Medicine, 6, no. 3 (1902): 277–301, doi.org/10.1084/jem.6.3.277.
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Figure 3: ‘Discovery of Serum Therapy for Snake Venom.’ A newspaper cartoon 
about Yamaguti’s discovery of an antivenom.
Source: ‘Tainiti Manga, Volume 7, Number 274: Hebi doku ketsusei-hō hakken’, Taiwan Nichinichi Shinpō, 
31 July 1927, 6.

In terms of his later research on antivenoms, Yamaguti’s second contribution was 
even more relevant. He analysed the corresponding relationships between the major 
species of venomous snakes in Taiwan and the serums developed from their venoms. 
He discovered that the antivenoms for the bamboo viper, the many-banded krait 
and the cobra were effective only against the same individual species. The antivenom 
developed from the pointed-scale pit viper could neutralise the venoms both of its 
own species and the Okinawa habu. However, the anti-habu serum imported from 
Japan was not efficacious against any of the major venomous snakes in Taiwan.52 
(When, in the much-publicised incident, Yamaguti was bitten by a pointed-scale 
pit viper and sent to a hospital, the head surgeon there gave him a dose of the 
anti-habu serum from Japan. Luckily, Yamaguti survived anyway.)53 This revelation 
highlighted the diversity of snake species and venoms in Taiwan and the necessity of 
developing antivenoms specifically for them.54 

Yamaguti’s study earned him a major award from the Formosan Medical Association 
and helped him obtain a doctorate in medicine from Kyoto Imperial University.55 In 
1923, a revised version of his report was published in the prestigious Zeitschrift für 
Hygiene und Infektionskrankheiten, a journal founded by the eminent bacteriologists 

52  Yamaguti, Taiwan Sōtokufu Chūō Kenkyūsho Eisei-bu Hōkoku Daīchi-gō, 48–81, 354–67.
53  Ichimunama, ‘Kenkyūjo no dokuhebi (Nikki no issetsu)’, Taiwan Nichinichi Shinpō, 21 December 1917, 3.
54  ‘Dokuhebi no kenkyū: Hontō-san wa dokuso kyōretsu’, Taiwan Nichinichi Shinpō, 7 December 1917, 7; 
‘Dushe yanjiu: Ben dao chan dusu qianglie’, Kanbun Taiwan Nichinichi Shinpō, 8 December 1917, 6.
55  Yamaguti Kinzi, ‘Taiwan-san dokuhebi no dokuso ni tsuite no kesseigakuteki hikaku kenkyū’, Taiwan Igakkai 
Zasshi 225 (30 November 1922): 591; ‘Yamaguti Kinzi shi igakuhakushi to naru’, Taiwan Nichinichi Shinpō, 
23 December 1922, 2.
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Koch and Carl Flügge.56 These achievements brought Yamaguti the nickname 
‘Doctor Snakes’ in Taiwan.57 In the meantime, he was also selected by the Sōtokufu 
Central Research Institute for an overseas research trip.58 In 1922–23, Yamaguti 
visited several European countries and the United States to study infectious diseases, 
immunology and serology.59 His time in Germany was by far the longest and most 
important (which is not surprising, considering the heavy German influence on 
Japanese medical education and research). Yamaguti studied in the Department of 
Bacteriology at the Charité Hospital affiliated with the University of Berlin, where 
such luminaries as Koch, Emil von Behring and Paul Ehrlich, all Nobel laureates, 
had done some of their best work.60 Although Yamaguti actually didn’t work on 
snake venom at the Charité, his time was well spent there. He participated in 
research in bacteriology related to pneumonia, typhus and tropical diseases.61 Since 
laboratory medicine at the time shared many ideas, techniques and equipment, 
Yamaguti would not have found it difficult to translate some of the things he learned 
abroad to his research on snake venom. 

Yamaguti continued his work on snake venom after returning to Taiwan in 1923. 
Now he was ready to tackle the next challenge—manufacturing snake antivenoms.62 
It was one thing to develop antivenoms for research purposes. It was another to be 
able to produce them in meaningful quantities, under quality control, and stabilise 
them for preservation and administration. The methods and concerns were similar 
to those of many other serums and vaccines. However, the particular topic—snake 
venom—presented different challenges that had to be overcome.

By this time, it had been a long way from the discovery of Calmette’s serum in 
the 1890s, and knowledge about venoms and antivenoms had grown substantially. 
Most snake venoms could be categorised into haemotoxins or neurotoxins; the 
former worked mainly by damaging the blood cells, and the latter by interrupting 
neuromuscular functions. Haemotoxins could cause severe bleeding, inflammation, 
swelling and intense pain. Neurotoxins caused muscular numbness, blurred vision, 
difficulty breathing and so on. Among the major species of venomous snakes in 
Taiwan, the venoms of the bamboo viper, the pointed-scale pit viper and the sharp-

56  Yamaguti Kinzi, ‘Bericht über die Giftschlangen auf Formosa und vergleichende serologische Studien über 
deren Gifte’, Zeitschrift für Hygiene und Infektionskrankheiten 100, no. 2 (July 1923): 182–248, doi.org/10.1007/
BF02175178.
57  ‘Hakase retsuden, 22: Igakuhakushi Yamaguti Kinzi shi’, Taiwan Nichinichi Shinpō, 29 September 1925, 2; 
Shiromizu Hashimoto, Taiwan tōchi to sono Kōrousha (Taihoku: Nangoku shuppan kyōkai, 1930), 98.
58  ‘Yamaguti Kinzi shi (Chūō Kenkyūsho gishi)’, Taiwan Nichinichi Shinpō, 1 March 1922, 2.
59  ‘Jonin oyobi jirei’, Taiwan Sōtokufu Fuhō 2520 (11 November 1921): 22; ‘Jonin oyobi jirei’, Taiwan Sōtokufu 
Fuhō 2546 (17 December 1921): 34.
60  ‘Berurin yori shichigatsufutsuka, Yamaguti Kinzi’, Taiwan Nichinichi Shinpō, 26 August 1922, 3; ‘Berurin 
yori, Yamaguti Kinzi’, Taiwan Nichinichi Shinpō, 5 November 1922, 8.
61  ‘Doitsu saikin no jijō o toki. Amerika kuni no gikyō shin o kansha suru Yamaguti Kinzi shi’, Taiwan Nichinichi 
Shinpō, 29 October 1923, 5.
62  ‘Osoroshī dadoku o nozoku: Kessei no gen’eki ni suru tame dokueki o inochigake de shiboru chūken no 
yamaguti shi’, Taiwan Nichinichi Shinpō, 22 August 1925, 5.
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nosed viper are haemotoxic. The venoms of the many-banded krait and the cobra 
are neurotoxic.63 Unlike vaccines and antiserums for infectious diseases, there was 
no universal antivenom that could cure all venomous snakebites.64 In other words, 
if we see ‘snakebites’ or, as the World Health Organization (WHO) does, ‘snakebite 
envenoming’ as a kind of disease, then there wasn’t a magic bullet.65 One must do 
the groundwork. Every place was different. It was necessary to decide what the more 
dangerous snakes were in a particular place (say, Taiwan), study their venoms and 
determine how many types of antivenoms should be developed and produced.

For the sake of simplicity, Yamaguti’s team focused on developing monovalent 
antivenoms—one antivenom for one particular snake. Still, it wasn’t an easy task. 
The first challenge was that they had to create an antivenom for the many-banded 
krait. This lethal snake did not exist in Japan, but it was common in Taiwan. 
Its venom was extremely potent, ranked as one of the most lethal by toxic unit in 
the world.66 Of course, how dangerous a snake was depended on many factors—for 
example, the distribution and population of the snake, the likelihood of its crossing 
paths with humans, how aggressive the snake was and how much venom a bite 
would deliver. The toxicity of its venom was only one factor. It was the combination 
of the characteristics of the environment, the human community and the animals 
themselves that mattered most. Of course, there was also the perception. Japanese 
in Taiwan feared this snake in part because of its reputation and in part because of 
its relatively common presence. For this reason, the manufacturing of antivenom for 
the many-banded krait was a top priority.67

Unlike the habu snakes, however, the many-banded krait was neurotoxic. Since 
serologists in Japan had no real experience of developing a neurotoxic antivenom, 
Yamaguti and his colleagues in Taiwan were pretty much on their own. With regard 
to snake venoms, scientists in Tokyo or, for that matter, Berlin or Paris did not 
necessarily know more than those who were in colonial settings. In 1927, Yamaguti 
successfully produced an effective antivenom for the many-banded krait, an event 
celebrated in the local press.68

63  On knowledge of haemotoxic and neurotoxic venoms, see Gonggong Dianshi Wenhua Shiye Jijinghui 
Xinwenbu, ‘Women de dao, di 204 ji: Taiwan shedu chuanqi’, Gonggong Dianshi Tai (video file), 21 April 2003, 
ourisland.pts.org.tw/%E9%97%9C%E9%8D%B5%E5%AD%97/%E8%9B%87, accessed 30 June 2019.
64  ‘Dokuhebi to sono chiryō kessei no kansei: Yamaguti hakase no sekai-teki meiyo’, Taiwan Nichinichi Shinpō, 
22 August 1925, 2.
65  ‘Snakebite envenoming’ (17 May 2021), World Health Organization, www.who.int/health-topics/snakebite#tab= 
tab_1, accessed 24 March 2021.
66  Yamaguti Kinzi, Taiwan Sōtokufu Chūō Kenkyūsho Eisei-bu Hōkoku Daīchi-gō, 382–3.
67  ‘Yusanshe xueqing shiyan chenggong: Shangkou boshi jinjiang fabiao’, Kanbun Taiwan Nichinichi Shinpō, 
28 July 1927, 4.
68  ‘Hebi doku kara men kareru: Amagasa hebi no ketsu sei ni Yamaguti hakase ga seikō chikaku happyō no 
hakobi’, Taiwan Nichinichi Shinpō, 28 July 1927, 2; To Somei, ‘Taiwan ni okeru dokujakōshō higai ni kansuru 
tōkei-teki chōsa (shōzen kan)’, Taiwan Igakkai Zasshi 40, no. 9 (28 September 1941): 256–9.

http://ourisland.pts.org.tw/%E9%97%9C%E9%8D%B5%E5%AD%97/%E8%9B%87
http://www.who.int/health-topics/snakebite#tab=tab_1
http://www.who.int/health-topics/snakebite#tab=tab_1


Dangerous bites

57

The second important question Yamaguti had to figure out was how many different 
antivenoms would be needed for production. A crucial factor was what species of 
snakes posed the most danger or, in public health terms, the most health hazards 
to the population. Statistics from 1904–18 showed that among the five or six most 
common venomous snakes in Taiwan, the pointed-scale pit viper and the many-
banded krait were the most dangerous. The many-banded krait caused only the 
third highest number of incidents (256), yet its bite had the highest mortality rate 
(24.2 per cent). The cobra attacked almost as many victims as the many-banded 
krait, though it inflicted fewer deaths. The most dangerous snake was the pointed-
scale pit viper. This snake was widespread and it was much more aggressive than the 
many-banded krait. It claimed 1,104 bite victims, 104 of whom died. The bamboo 
pit viper was exceedingly common, well-camouflaged and aggressive. They were 
responsible for more bites than all the other venomous snakes combined. Fortunately, 
their venom was mild and rarely killed humans (1.27 per cent). The sharp-nosed 
viper, though deadly, dwelt in the mountains of southern and eastern Taiwan, where 
the human population was low and dispersed. In consequence, the snake registered 
only 26 bite victims and six deaths on average per year.69 Based on the statistics, 
the Central Research Institute decided that the antivenoms for the bamboo viper, 
the pointed-scale pit viper, the cobra and the many-banded krait should be on the 
priority list.70

As mentioned before, the anti-habu serums developed in Japan were useless against 
Taiwanese snakes. On the other hand, the antivenom for the pointed-scale pit viper 
(a relative of the habu snakes) worked against the venom of the Okinawa habu. 
Therefore, it made more sense to produce antivenoms in Taiwan than in Japan 
because the same antivenom was effective in both colony and metropole. 

5. Snakes and other animals at the laboratory
The production of snake antivenoms required many animals. Snakes, of course, were 
the stars. The specimens were supplied by Taiwanese snake trappers. The scientists 
bought them directly from the market; they might also hire a trapper to catch more. 
In the research facility, cages of snakes were stacked up. Technicians had to feed 
them and take care of them. There were also small mammals, such as rabbits, dogs 
and mice, in the laboratory. They were the subjects of the experiments. Venoms and 
antivenoms would be tested on them. Because of their size, the donor animals—
large mammals, usually horses—had to be kept separately. They were, literally, the 
workhorses in the process. Their bodies were the biological factories that produced 
the antibodies. Then, of course, there were humans, who were animals that seemed 

69  Yamaguti, Taiwan Sōtokufu Chūō Kenkyūsho Eisei-bu Hōkoku Daīchi-gō, 9.
70  ‘Dokuhebi no ketsu sei: Chūken de uridasu’, Taiwan Nichinichi Shinpō, 9 April 1929, 7.
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to be always milling around and uttering lots of noises. The laboratory staff included 
scientists, students and technicians, some of whom were Taiwanese and others 
Japanese (which constituted a complex sociocultural world in the facility). Despite 
his lower social status, a Taiwanese snake trapper, whose skills in and experience 
of catching and handling snakes were crucial to the operations of the laboratories, 
fulfilled a key role in the program. Like rabbits, human animals could suffer 
seriously or even die from snakebites, as Yamaguti’s own experience testified. Thus, 
the laboratory was an ecology of many animals, all of which played a necessary role 
in the experimentation and production of antivenoms. And the laboratory ecology 
functioned to simulate and manipulate certain biological processes.71 

In manufacturing antivenoms, the first step was to milk dozens or even hundreds 
of snakes in order to collect sufficient quantities of venom. Snake milking was a 
daunting, potentially dangerous, task. For instance, in 1965, Bill Haast, Director 
of the Miami Serpentarium Laboratories, tried to collect half a litre of coral snake 
venom. It eventually took Haast over three years, milking the snakes 69,000 
times.72 A snake released only a small amount of venom in each extraction and then 
needed three to four months to recover from the exhaustion.73 Hence, it required 
many snakes to be milked simultaneously in order to obtain meaningful amounts 
of venom.

The collected venom was then injected into the donor animals in small doses 
several times, with intervals of weeks. The whole process could take many months. 
Eventually the blood of the horses, now with a high level of antibodies, would be 
withdrawn for testing. The blood would be mixed with venom and given to test 
animals such as rabbits or mice. If they survived, it meant that the blood of the 
donor animals now contained a sufficient level of antibodies. At this point, the 
blood was ripe for harvesting. Depending on the size of the animal, several litres 
of blood could be collected. Usually, the animals were not bled to death, although 
Japanese scientists in the early post-war period used to exsanguinate their donor 
horses (perhaps due to the large numbers of decommissioned and ageing war 
horses).74 The next step is to purify and concentrate the serum with antibodies. This 

71  On laboratory animals, see, for example, Bruno Latour, The Pasteurization of France (Cambridge, MA: Harvard 
University Press, 1993); Robert Kohler, Lords of the Fly: Drosophila Genetics and the Experimental Life (Chicago: 
University of Chicago Press, 1994); Karen Rader, Making Mice: Standardizing Animals for American Biomedical 
Research, 1900–1955 (Princeton, NJ: Princeton University Press, 2004), doi.org/10.1515/9780691187587. There 
is also the sizeable literature on animal ethics in laboratory science. Hobbins’ Venomous Encounters directly compares 
animal testing in snake venom research to vivisection. We haven’t been able to find concrete evidence about the 
ethical views of the Japanese scientists or of the public about laboratory animals in snake venom research in Taiwan 
at the time.
72  SciShow, ‘How to Make Antivenom’ (video file), YouTube, 16 May 2013, www.youtube.com/watch?v= 0yq 
Vow 4J4oA, accessed 30 June 2019. About Bill Haast, see Harry Kursh, Cobras in his Garden (New York: Harvey 
House, 1965).
73  Lin Weixuan, ‘Jiuming Renwu: Kang shedu xueqing de lucheng’, Jingdian Zazhi 163 (February 2012): 90.
74  Kobayashi Teruyuki, The Poisonous Snake (Tokyo: Bungeishunju, 2000), 27–8.
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liquid form of antivenom had to be stored in freezers or be freeze-dried to powder 
for room-temperature storage; either way it would require further processing and 
more equipment.75

Since collecting the antibodies on a large scale involved draining significant volumes 
of blood, the donor animals were typically sizeable livestock animals. It is said that 
‘all commercial snake antivenoms are prepared in horses’.76 Horses are preferred to 
other animals for a variety of reasons. They are big, ‘easy to handle’ and ‘thrive in most 
climates’. They have active immune systems. And, very importantly, the ‘methods of 
purifying horse serum are well-developed’.77 Standardisation of laboratory animals 
and the operations involving them was becoming ever more important because of 
the rapid growth of laboratory biology in the early twentieth century. Two notable 
examples from that time period were fruit flies and white mice.78 There wasn’t 
anything as formulated with regard to horses and snake antivenom, but still well-
developed laboratory methods and protocols provided convenience, consistency 
and a shared framework.

When, in 1902–04, Kitajima Taichi was developing the antivenom for the habu 
snakes in Japan, he experimented with different donor animals—horses, cattle, 
goats, etc. He noted that in the case of the habu snakes, cattle actually became 
hyperimmune more easily than horses (that is, cattle delivered a higher concentration 
of antibodies). Interestingly enough, Kitajima insisted on finding an effective 
hyperimmune method for horses rather than simply replacing them with cattle.79 
He did not give any reason for his choice, but generations of Japanese and Taiwanese 
scientists in both pre-war and post-war periods continued to rely on horses as 
donor animals for antivenom production. A researcher whose career spanned the 
mid-twentieth century offered a historical explanation. Before and during the war, 
the army raised tens of thousands of warhorses, which lost their value when they 
became old or otherwise unfit for work or military duties. The military offered some 
of the horses to research institutes.80

75  SciShow, How to Make Antivenom; Kobayashi, The Poisonous Snake, 32–7, 124–6. For more details on 
antivenom production, see: Jean-Philippe Chippaux and M. Goyffon, ‘Production and Use of Snake Antivenin’, 
in Handbook of Natural Toxins, vol. 5: Reptile Venoms and Toxins, ed. Anthony T. Tu (New York: Marcel Dekker, 
1991), 529–55, doi.org/10.1201/9780203752715-17.
76  Sherman A. Minton, Venom Diseases (Springfield, IL: Charles C. Thomas, 1974), 171; P. A. Christensen, 
‘Production and Standardization of Antivenin’, in Snake Venoms, ed. Chen-Yuan Lee (New York: Springer, 1979), 
826, doi.org/10.1007/978-3-642-66913-2_20.
77  Christensen, ‘Production and Standardization of Antivenin’, 826.
78  Kohler, Lords of the Fly, and Rader, Making Mice, cited in note 70.
79  Kitajima Taichi, ‘Habu dadoku no kenkyū oyobi sono kessei ryōhō ni tsuite’, 553.
80  After the Second World War, the government also gave these horses to peasants for ploughing. See: Kobayashi, 
The Poisonous Snake, 27.
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In 1925, Yamaguti hoped to start the production and sales of antivenoms in the 
autumn of the following year.81 The operation proved much more challenging than 
expected, and the antivenoms weren’t ready for sale until 1929.82 In colonial Taiwan, 
there were relatively few horses prior to the mid-1930s, and scientists at the Research 
Institute used both horses and cattle, depending on the availability.83 Not until 
1934 did horse breeding become institutionalised in Taiwan.84 From then on, the 
Institute employed mostly horses as donor animals. Finally, in 1937, the Institute 
acquired its own stable with approximately 60 horses in it.85 This reliance on horses 
also conformed to the common practice in the international scientific community.

As Yamaguti’s group started manufacturing antivenoms against the most dangerous 
snakes in Taiwan, they were also planning the next stage of research. The antivenoms 
they had created were monovalent serums. Each antivenom was efficacious only 
against the snake from which it was developed. In real-world experience, monovalent 
antivenoms had considerable limitations. Most snakebite victims don’t have a clear 
look at the snake that bit them. Some of the snakes are nocturnal, and the incidents 
happened in the dark. Even in broad daylight, the attacker was usually hidden in 
grass and slipped away quickly. It was hardly possible for anyone to identify the 
snake in such a surprise attack anyway.

Polyvalent antivenoms could help address this problem. Unlike a monovalent 
antivenom that can only neutralise a specific snake venom, a polyvalent antivenom 
is effective against two or more species of snakes. The first polyvalent antivenom was 
developed by Vital Brazil, a Brazilian doctor and biochemist. Brazil started his career 
studying tropical epidemics and took great interest in the exciting research areas of 
bacteriology, serology and virology. His knowledge and experience in this field could 
easily translate into research on antivenoms (similar to Yamaguti’s experience and 

81  ‘Yamaguti hakase tanen kenkyū no dokuhebi kesseichūsha-eki’, Taiwan Nichinichi Shinpō, 15 August 1925, 2.
82  ‘Taiwan sōtokufu chūō kenkyūsho kessei sono ta saikingakuteki yobō chiryō-hin-hi urisabaki kitei seitei’, 
Taiwan Sōtokufu Kanpō, 9 April 1929, 41.
83  In the case of manufacturing antivenom for the many-banded krait in 1927, Yamaguti used horses as donor 
animals. In producing four types of monovalent antivenoms from 1925 to 1929; however, Taiwan Nichinichi Shinpō 
reported that the Research Institute employed cattle as donor animals. See ‘Hebi doku kara men kareru: Amagasa 
hebi no ketsu sei ni Yamaguti hakase ga seikō chikaku happyō no hakobi’, Taiwan Nichinichi Shinpō, 28 July 1927, 
2; ‘Yamaguti hakase no kenkyū ni naru: Hebi doku no kessei iyoiyo tairyō seisan ni choshu botai wa daishō no ushi’, 
Taiwan Nichinichi Shinpō, 20 November 1925, 2; ‘Dokuhebi no ketsu sei: Chūken de uridasu’, Taiwan Nichinichi 
Shinpō, 9 April 1929, 7.
84  For Japanese warhorses in Taiwan, see ‘Shubi-tai no gunba’, Taiwan Nichinichi Shinpō, 6 July 1896, 2. 
The Japanese army advanced an idea about institutionalisation of warhorse breeding in Taiwan in early colonial 
period: see ‘Tatsumi shōgun no san-ba-dan’, Taiwan Nichinichi Shinpō, 1 October 1897, 2 and ‘Hontō ni gunba 
ikusei no gi’, Taiwan Nichinichi Shinpō, 23 March 1899, 2. A report on the establishment of the first official horse 
farm: ‘Chanma Muchang: Hualiangang xuan shidi’, Kanbun Taiwan Nichinichi Shinpō, 11 November 1934, 8. For 
military animals, including warhorses, in the history of the Japanese Empire, please see Ian Jared Miller, The Nature 
of the Beasts: Empire and Exhibition at the Tokyo Imperial Zoo (Berkeley, CA: University of California Press, 2013), 
Chapter 3, doi.org/10.1525/california/9780520271869.001.0001.
85  ‘Kakushu no kansō kessei o doshidoshi kaigai e yushutsu Hosoya hakase o shunō ni shi chūken ga wakuchin 
ni shin kijiku’, Taiwan Nichinichi Shinpō, 9 March 1937, 2.
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career). In 1901, Brazil founded the Butantan Institute, a research centre devoted 
to biomedicine à la the Pasteur Institute, with a focus on antivenom research about 
reptiles and arthropods found in South America (e.g. snakes, lizards and spiders). 
With its unique access to rich collections of specimens, the Institute quickly gained 
an international reputation. In 1901, Brazil first created a polyvalent antivenom 
for certain South American snakes.86 Subsequently, other researchers, including 
Calmette, also developed polyvalent antivenoms. This episode again demonstrates 
the complex dynamics of global research on antivenoms.

Yamaguti’s ambition was to develop polyvalent antivenoms specifically for the 
varieties of snakes in Taiwan. He planned to develop one antidote against haemotoxic 
venoms and another against neurotoxic venoms. In other words, he hoped to have 
a polyvalent antivenom for the bamboo viper and the pointed-scale pit viper, and 
another for the cobra and the many-banded krait. Because the two groups of snakes 
caused different bite marks and wound symptoms, the doctor could administer 
the antivenom accordingly without knowing the actual identity of the snake.87 
Unfortunately, Yamaguti did not live to see the result. When he rolled out this 
new research project in 1930, he was already ill with typhoid fever. He died in 
January 1931.88

For reasons unknown, none of Yamaguti’s students managed to produce the 
polyvalent antivenoms as he had hoped to do. In fact, after his death, the research 
and production of antivenoms were transferred to a different laboratory altogether. 
In 1939, in order to meet wartime demands, the colonial government reorganised 
the Department of Hygiene into the Research Institute of Tropical Medicine.89 
Finally, in 1944, scientists there developed the first polyvalent antivenom. Unlike 
Yamaguti’s idea, the polyvalent antivenom was for the pointed-scale pit viper and the 
many-banded krait (or a combined antidote against a haemotoxic and a neurotoxic 
snake).90 By this time, however, the fate of the Japanese Empire already looked grim. 
The fangs of venomous snakes were probably less threatening than many other 
looming troubles. After the war, research on snake venom and antivenom would 
continue to thrive in Taiwan, carried on by Taiwanese scientists.91

86  On Vital Brazil, see Barbara J. Hawgood, ‘Pioneers of Anti-Venomous Serotherapy: Dr. Vital Brazil (1865–
1950)’, Toxicon 30, nos 5–6 (May and June 1992): 573–9, doi.org/10.1016/0041-0101(92)90851-U.
87  ‘Dokuhebi no kō dokuyaku: Yamaguti hakase no shin kenkyū’, Taiwan Nichinichi Shinpō, 29 September 1930, 
7, or Taiwan Kōshū Iji Zasshi 3, no. 10 (October 1930): 47–8.
88  Kobayashi Junichi, ‘Iyū Yamaguti Kinzi-kun o obofu’, Taiwan Kōshū Iji Zasshi 4, no. 2 (February 1931): 26–31.
89  ‘Nettai igaku kenkyūjo kansei’, Taiwan Sōtokufu Fuhō 3573 (6 May 1939): 17.
90  ‘Nettai igaku kenkyūjo kessei sonota saikingakuteki yobō chiryō-hin no saikō hanbai kakaku shitei-chū kaisei’, 
Taiwan Sōtokufu Kanpō 649 (20 May 1944): 121.
91  The Taiwan Center for Disease Control has published a monograph to introduce the development of vaccines 
in Taiwan from 1909 to 2014. It is, however, an institutional history including all vaccine products. Weisheng Fuli 
Bu Jibing Guanzhi Shu, Bainian Rongyao Shiji Chuancheng: 1909–2014 Taiwan Bainian Gongli Yimiao Zhizao Shi 
(Taipei: Weisheng Fuli Bu Jibing Guanzhi Shu, 2014).
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Conclusion
Snakes scared because their bites were dangerous—or at least they were perceived 
to be that way by the Japanese in Taiwan. Snakebite became an environmental 
and public health problem to be solved. It was a thorn—or a poisonous fang—on 
the side of Japanese colonialism. It challenged the natural and colonial order that 
Japanese colonial governance intended to impose on the island—with the goal of 
managing its natural resources and organising its sociopolitical order. The images 
of tropicality extending from Taiwan, the model colony of Japan’s growing empire 
and a laboratory of scientific colonialism, to Southeast Asia, where apparently exotic 
nature was lush, resources were inexhaustible, and venomous snakes were dangling 
from every tree. To tame tropical nature, the experience of governing the island of 
Taiwan would come in handy.

When there wasn’t a practical environmental solution, the best approach was to 
find a medical solution, a convenient and efficacious treatment. If one couldn’t 
prevent snakebites, at least one could neutralise the consequences. As it happened, 
the solution lay in the growing field of biomedicine or, more specifically in this 
case, the intersection of tropical medicine and laboratory biology. It was a field in 
which scientific centres in Europe, colonies in warm climates, and aspiring nations 
practising creole science all played a significant role. The episode of snake venom and 
antivenom is a chapter in the global history of science and environmental history.

It was also a chapter in animal history. Animals were central to this historical episode. 
Snakes, humans, horses and small laboratory animals. They were part the ecological 
complex, comprising both what was thought (by humans) to be natural (e.g. the 
forested mountains) and what was thought to be human-made (e.g. the laboratory). 
These categories were not rigid or self-contained. This historical episode occurred 
and unfolded precisely because it was a story of encounter. Different animals—
human and non-human—crossed paths. Not all animals held equal positions or 
shared the same amount of power and agency in the historical process, but all of 
them deserved a place in history. There is no history of medicine, environmental 
history, or indeed history of colonialism without also animal history blended in.

But, of course, snake envenomation or venomous snakebite is not something 
to be consigned to the past. It is actually a serious public health hazard in many 
developing countries today. According to the WHO, there are each year about 
2.7 million cases of snake envenoming, which causes about 100,000 deaths and 
‘as many as 400,000 amputations and other permanent disabilities’.92 This paper 
points to two important issues in this current global problem. One is the ecological 

92  ‘Snakebite envenoming’ (17 May 2021), World Health Organization, www.who.int/news-room/fact-sheets/
detail/snakebite-envenoming, accessed 24 March 2021.
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or environmental changes that have accompanied politico-economic developments. 
More people are moving to places where snakes used to be left undisturbed. Snakes 
are suffering in the process, and so are humans. The other issue is the availability 
of medical care. Shortages of snake antivenoms are common and serious in many 
developing countries. The method of manufacturing antivenoms hasn’t changed 
very much since the times of Calmette and Yamaguti. There is no universal snake 
antivenom. The process of producing doses is still laborious and expensive. Since it 
is not a public health problem for the global North, there aren’t a lot of resources 
flowing into this area of medical production and care. More needs to be done. 
For both humans and snakes.
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Abstract
In China, a widespread movement for animal rights arose only recently and 
without a strong level of state-based support, unlike the well-documented rise 
in Europe and North America. This movement has nonetheless become a vocal 
force for social change. Somewhat surprisingly, as other social movements 
have experienced increasing state-led resistance and pressure since 2012, the 
animal rights contingent has remained a vibrant part of the social landscape 
that mediates humans’ relations with other animals. How have these agents 
been able to persist despite the greater political clampdown? We argue that 
the Covid-19 pandemic, first identified in China, has become a new resource 
for animal rights activists. These activists are working to leverage the growing 
fear of zoonotic contagion as a rationale for their work for dogs.

Keywords: China; animal rights; animal studies

Preamble: China’s recent shift in civil society
After Chinese President Xi Jinping came to power in late 2012, many scholars 
have reported a shrinking of civil society.1 This has been especially true for social 
movements with strong international connections that challenge the status 
quo, such as activists in feminist,2 environmentalist,3 queer rights4 and labour 

1  Samson Yuen, ‘Friend or Foe? The Diminishing Space of China’s Civil Society’, China Perspectives 2015 
(March 2015): 51–6, doi.org/10.4000/chinaperspectives.6807.
2  Leta Hong Fincher, Betraying Big Brother: The Feminist Awakening in China (London: Verso, 2018).
3  Setsuko Matsuzawa, Activating China: Local Actors, Foreign Influence, and State Response (London: Routledge, 
2019), doi.org/10.4324/9781351118460.
4  Gareth Shaw and Zhang Xiaoling, ‘Cyberspace and Gay Rights in a Digital China: Queer Documentary 
Filmmaking under State Censorship’, China Information 32, no. 2 (2018): 270–92, doi.org/10.1177/ 0920203X 
17734134.
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rights5 movements. How has the animal rights movement, also tied to international 
support, been able to keep active in this challenging environment? We argue that, 
in part, activists have been able to use the language of the national state to try to 
affect local state officials.6 More recently, they have drawn on long-standing fears of 
disease contagion, which have only been exacerbated after the SARS and Covid-19 
pandemics, as a tool to fight for their own aims. In this way, the pandemic may 
become a resource for the expansion of certain forms of animal rights in China.

The Chinese animal rights movement is little known outside of China.7 A number 
of scholars have discussed how often Westerners consider a Chinese animal rights 
movement as ‘surprising’ or ‘unexpected’.8 Some point out that, in 2007, there 
were no animal welfare laws in China.9 Others note the long history of Western 
condemnation of certain culinary practices, such as eating snakes or dogs, a form 
of racialisation.10 From this racialised legacy, some wonder about how this ties in 
newer forms of criticism based more on fears of endangerment and waste, such as 
eating soup made with swallows’ nests or sharks’ fins.11 As the anthropologist Mary 
Douglas pointed out long ago, many cultures have notions of purity, and food laws 
that prohibit eating certain animals, whether they are pigs, cows, horses or dogs.12 
When the British took over Hong Kong in 1842, they were disturbed that dogs, 
which they often described as ‘man’s best friend’, were being eaten, but they only 
outlawed it in 1950, after a rabies epidemic.13 Animal rights extend beyond culinary 
practices into multiple fronts to reshape relations with other animals. Animal rights 
has often been labelled as ‘Western’, and one Chinese scholar who advocates animal 
rights was described as ‘defaming their own motherland and catering to the interests 
of the West in its desire to dominate non-Western civilizations’.14

5  Ivan Franceschini and Elisa Nesossi, ‘State Repression of Chinese Labor NGOs: A Chilling Effect?’, China 
Journal 80, no. 1 (2018): 111–29, doi.org/10.1086/696986.
6 See also Oona A. Hathaway, ‘International Delegation and State Sovereignty’, Law and Contemporary Problems 
71, no. 1 (2008): 115–49.
7  Suzanne Barber, ‘Nonhuman Animal Welfare in China: Evolving Rhetorical Strategies for Changing Law and 
Policy’, Journal of International Wildlife Law & Policy 18, no. 4 (2015): 309–21, doi.org/10.1080/13880292.2015.
1096160; Guo Longpeng, ‘An Emerging Social Movement in China: Frames and Activists in Dog-Rescue Actions’ 
(MPhil diss., Hong Kong Polytechnic University, 2016).
8  Peter J. Li, ‘The Evolving Animal Rights and Welfare Debate in China: Political and Social Impact Analysis’, in 
Animals, Ethics and Trade: The Challenge of Animal Sentience, ed. Jacky Turner and Joyce D’Silva (London: Earthscan, 
2006), 111–28.
9  David Sztybel, ‘Animal Rights Law: Fundamentalism versus Pragmatism’, Journal for Critical Animal Studies 
5, no. 1 (2007): 1–35.
10  Krystyn R. Moon, Yellowface: Creating the Chinese in American Popular Music and Performance, 1850s–1920s 
(Newark, NJ: Rutgers University Press, 2005).
11  Mei Zhan, ‘Civet Cats, Fried Grasshoppers, and David Beckham’s Pajamas: Unruly Bodies after SARS’, American 
Anthropologist 107, no. 1 (2005): 31–42, doi.org/10.1525/aa.2005.107.1.031.
12  Mary Douglas, Purity and Danger: An Analysis of Concepts of Pollution and Taboo (London: Routledge, 1966).
13  Shuk-Wah Poon, ‘Dogs and British Colonialism: The Contested Ban on Eating Dogs in Colonial Hong Kong’, 
Journal of Imperial and Commonwealth History 42, no. 2 (2014): 308–28, doi.org/10.1080/03086534.2013.851873.
14  Li, ‘The Evolving Animal Rights and Welfare Debate in China’, 113.
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To compound these expectations, many anglophone accounts of the animal rights 
movement display forms of provincialism by only looking at North America,15 
without acknowledging the diversity of movements around the world. Throughout 
Asia, there are diverse and vigorous animal rights movements, especially in places 
such as India.16

Some scholars17 describe the animal welfare movement as having one of three 
concerns: (1) wildlife, (2) domestic animals or (3) farm and laboratory animals. 
In this paper, we focus on domestic animals and the potentially slippery ground 
between dogs as companion animals and dogs as livestock. This paper is mainly 
based on anthropological fieldwork in the Pearl River Delta by the first author 
from 2013 to 2016. We have also supplemented this first-hand research with media 
coverage and academic reports after that time. We focus on animal rights efforts 
to protect dogs from killing, mainly as a source of food for restaurants, but also 
as objects of periodic ‘culls’ ordered by government officials when dogs are seen as a 
threatening source of disease. As it has developed in China, the bulk of these kind of 
animal rights activists work at the grassroots, often coordinating direct action to stop 
trucks from carrying cats and dogs to restaurants. Since 2011, the American radical 
animal rights activist Steve Best has described members of the Chinese animal rights 
movement as among the world’s vanguard activists.18

We choose to focus on dogs for four main reasons: they have become one of the 
most politicised non-human animals, especially as the main species that move back 
and forth between the category of ‘pet’, ‘pest’ and food; they are the most consistent 
animal object of state-led killings; they constitute the main basis for the booming 
pet industry;19 and are the focus of much animal rights activism.

We have two explanations to make about our word choice in this paper. First, we 
take a post-humanist position, referring to dogs and cats as ‘other animals’ rather 
than using the more common term ‘animals’, which perpetuates a false dichotomy 
between humans and animals. Along these lines, we use the pronouns ‘who’ to 

15  Harold D. Guither, Animal Rights: History and Scope of a Radical Social Movement (Carbondale, IL: Southern 
Illinois University Press, 1998); Emily Gaarder, Women and the Animal Rights Movement (New Brunswick, NJ: 
Rutgers University Press, 2011), doi.org/10.36019/9780813550817.
16  Krithika Srinivasan, ‘The Biopolitics of Animal Being and Welfare: Dog Control and Care in the UK and 
India’, Transactions of the Institute of British Geographers 38, no. 1 (2013): 106–19, doi.org/10.1111/j.1475-
5661.2012.00501.x; Naisargi N. Dave, ‘Witness: Humans, Animals, and the Politics of Becoming’, Cultural 
Anthropology 29, no. 3 (2014): 433–56, doi.org/10.14506/ca29.3.01; Radhika Govindrajan, Animal Intimacies: 
Interspecies Relatedness in India’s Central Himalayas (Chicago: University of Chicago Press, 2018), doi.org/10.7208/
chicago/9780226560045.001.0001.
17  Jiaqi Lu, Kathryn Bayne and Jianfei Wang, ‘Current Status of Animal Welfare and Animal Rights in China’, 
Alternatives to Laboratory Animals 41, no. 5 (2013): 351–57, doi.org/10.1177/026119291304100505.
18 Steven Best, ‘Chinese Direct Activists Strike Again!’, 11 June 2012, drstevebest.wordpress.com/2012/06/11/
chinese-direct-activists-strike-again, accessed 24 November 2021.
19  Wang Chen, ‘The dark side of China’s pet boom’, China Dialogue, 13 November 2019, chinadialogue.net/en/
business/11654-the-dark-side-of-china-s-pet-boom-2, accessed 22 October 2021.
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describe other animals, as compared to ‘that’ or ‘it’, which renders other animals as 
objects and promotes a form of human exceptionalism. Second, we employ the terms 
used by animal rights activists, who borrow from the kind of everyday language used 
by the Chinese state, especially during the Mao era but which continues into the 
present, in describing those involved in the dog meat industry and their practices 
in negative terms. These include terms such as ‘black market smugglers’ or ‘dens’. 
In the first instance, calling it the ‘black’ market recognises that it exists outside of 
the legal realm, and is a term used by the state that vilifies such markets and justifies 
state action to disrupt them. In the second instance, the term ‘den’ (wo) is an ironic 
one for activists to use, in that it makes reference to denning animals such as bears 
or rats, and is an animalising term that portrays such a place as one of malevolence.20

The current pandemic and a brief history of zoonotic 
diseases in China
The Covid-19 pandemic is merely the latest in a series of global epidemics that 
have emerged from China. Many of these diseases are zoonotic, that is they involve 
transmission at some point from other animal species, such as malaria-carrying 
mosquitoes. Most famously, China was the origin site of two major waves of bubonic 
plague. In the 1300s, the ‘Black Death’ plague killed as many as 25 million people in 
Europe and another 25 million people in Asia and Africa. In the late 1800s, another 
wave of plague headed around the world from China, where it remained prominent 
in India for nearly a century, killing more than half of the worldwide total death toll 
of 15 million people.21

On the domestic front, China has actively fought a range of zoonotic diseases. 
In 1949, after the People’s Republic of China (PRC) was established under the 
leadership of Mao Zedong, there was a substantial shift to a more nationwide 
approach to control epidemics. Organised teams began operations to eliminate 
malarial conditions, reduce diseases like rabies, and carry out large-scale public 
health campaigns, such as the famous ‘barefoot doctors’ movement. In fact, a major 
component of PRC legitimacy was their claim to bring large-scale improvements in 
sanitation and health for the majority of Chinese citizens.22 By 1952, China carried 
out a Patriotic Hygiene Campaign that used the language of germs and disease to 
encourage citizens to clean up urban areas. As described by Ruth Rogaski:

20  China has a long history of using animalising terms to vilify those seen as enemies of leadership, such as the 
term niugui sheshen (‘ox ghosts and snake demons’), which was popular in the Cultural Revolution.
21  John Frith, ‘The History of Plague—Part 1. The Three Great Pandemics’, Journal of Military and Veterans’ Health 
20, no. 2 (2012), jmvh.org/article/the-history-of-plague-part-1-the-three-great-pandemics, accessed 22 October 2021.
22  Ruth Rogaski, ‘Nature, Annihilation, and Modernity: China’s Korean War Germ-Warfare Experience 
Reconsidered’, Journal of Asian Studies 61, no. 2 (2002): 381–415, doi.org/10.2307/2700295.
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The link between the psychology of the Patriotic Hygiene Campaign and later 
mass mobilizations is expressed most vividly in Mao Zedong’s well-known 
poem from the Great Leap Forward, ‘Song wenshen’ (Farewell to the god of 
plagues). Mao wrote the poem in praise of Yujiang county, which had just 
reported the successful annihilation (xiaomie) of the snail that transmitted 
schistosomiasis.23

This case of ‘successful annihilation’ of an animal that had caused major problems 
for human health for centuries seemed indicative of the major possibilities to 
reformulate the relations between humans and nature in China. Some referred to 
this period as a time of ‘Mao’s war against nature’.24 Later, other animals identified 
as possible threats to human food supplies and health were targeted as pests, to be 
eliminated. A number of species were targeted, with limited success, like flies and 
rats, and others were almost completely wiped out, like wild tigers. These extreme 
plans that promoted episodic campaigns of great intensity were part of the Maoist 
legacy that later inflected reactions to the twenty-first century zoonotic outbreaks.

In the twenty-first century, the 2002 SARS epidemic was China’s first alarming 
zoonotic outbreak. First identified in Guangdong Province, it eventually spread 
to several dozen countries. China was hit especially hard, with over half of the 
world’s approximately 8,400 cases, and Hong Kong had almost another quarter. 
In these two places, about 600 people died. As is well known, SARS led to a 
kind of global vilification of ‘wet markets’ and ‘exotic wildlife’ as a source of the 
original contagion, and China shut down its wildlife markets, at least briefly.25 
Photographers highlighted images of wildlife in cages piled on top of each other. 
Such scenarios are often described as breeding grounds for disease, where scientists 
describe such close interspecies relations of cramped quarters as creating a higher 
risk for potential mutation.

These diseases have highlighted the prevalence and power of zoonotic disease, 
a  phenomenon that challenges the often assumed barrier between humans and 
non-humans, showing how diseases can flow from one species to another. It  is 
often estimated that of the 1,600 known human pathogens, over 60 per cent 
are zoonotic, and of the emerging diseases, over 75 per cent are zoonotic.26 The 
Covid-19 pandemic, which has now affected every country on earth, has forced 
an increasing understanding that the virus makes use of animal bodies that allow 
it to spread. Whereas an earlier focus on human disease looked more at a person’s 

23  Ibid., 394.
24  J. Shapiro, Mao’s War against Nature: Politics and the Environment in Revolutionary China (Cambridge: 
Cambridge University Press, 2001), doi.org/10.1017/CBO9780511512063.
25  Mei Zhan, ‘Civet Cats, Fried Grasshoppers, and David Beckham’s Pajamas: Unruly Bodies after SARS’, 
American Anthropologist 107, no. 1 (2006): 36, doi.org/10.1525/aa.2005.107.1.031.
26  Fiona M. Tomley and Martin W. Shirley, ‘Livestock infectious diseases and zoonoses’, Philosophical Transactions 
of the Royal Society B: Biological Sciences 364, no. 1530 (27 September 2009), 2637–42, doi.org/10.1098/rstb. 
2009.0133.
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individual susceptibility to disease, Covid-19 has focused global attention much 
more on individuals as ‘reservoirs’ and ‘vectors’, with a greater emphasis on 
techniques of quarantine and isolation. The origins of Covid-19 remain speculative, 
but very closely related diseases are found in horseshoe bats in Yunnan Province, 
which might have spread the disease to pangolins at wildlife markets like the one 
in Wuhan where it was first detected.27 After emerging in humans, it was often 
thought by scientists to basically stay in human bodies (with occasional infections 
given to domestic animals like dogs and cats, who were generally regarded as not 
posing risks in reinfecting other humans, what is called ‘zoonosis in reverse’).28 
Yet, recently, there have been cases of ‘spillover’ from human-transmitted Covid-19, 
such as where officials determined that mink on a Dutch farm had caught the 
disease and transmitted it to humans.29 In this case, millions of mink were killed 
as a precaution.

Figure 1: Cats rescued from an intercepted smuggling truck await treatment by 
volunteers, 2016.
Source: Suzanne Barber.

27  Nicholas J. Dimonaco, Mazdak Salavati and Barbara B. Shih, ‘Computational Analysis of SARS-CoV-2 and 
SARS-Like Coronavirus Diversity in Human, Bat and Pangolin Populations’, Viruses 13, no. 1 (2021): 49, doi.org/ 
10.3390/v13010049.
28  Han Sang Yoo and Dongwan Yoo, ‘COVID-19 and Veterinarians for One Health, Zoonotic-and Reverse-
Zoonotic Transmissions’, Journal of Veterinary Science 21, no. 3 (2020), doi.org/10.4142/jvs.2020.21.e51.
29  Martin Enserink, ‘Coronavirus Rips through Dutch Mink Farms, Triggering Culls’, Science 368, no. 6496 
(2020): 1169, doi.org/10.1126/science.368.6496.1169.
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Thus, while the threat of zoonotic contagion is a growing concern, Chinese animal 
rights activists are hoping to use such concerns in ways that do not lead to mass 
killing, or ‘culls’. In the case of SARS, civet cats were newly regarded as a potential 
threat, the government threatened to kill 10,000 of them in an effort to protect 
human health.30 Thus, based on a long history of dog culls, animal rights activists 
have to be careful about how they frame the fears of contagion, to avoid framing 
the potential problems in ways that justify the deaths of dogs. With the Covid-19 
pandemic, there were many rumours about how in China pets were being killed 
due to fear of them as a source of contagion. While it does seem true that many pets 
were abandoned in some areas, it is hard to know the actual correlations.31 These 
activists are attempting to carefully use quickly expanding laws and an overall public 
fear of contagion as a way to challenge the safety of the dog-meat industry. Many 
hope to eventually decommodify dogs as a culinary possibility or, in the common 
terms used in China, move them from the potential category of ‘food’ into the 
all-encompassing category of ‘friend’ or ‘pet’.

The dog as pest in the PRC
For various reasons, in the history of the PRC starting in 1949, dogs have been 
regarded as a potential pest. Within the PRC’s first year, the new state proclaimed 
that it would eliminate all free-roaming dogs in Beijing. It implemented a rigorous 
registration system with tags showing that dogs had received a rabies vaccination, 
and an annual renewal of a licence.32 In 1957, the Canadian journalist William 
Kinmond was allowed into China, and he was very curious why there seemed to be 
no dogs in China. He reported:

The Chinese people were told, and the Chinese people believe, that their dogs 
had to be killed to avoid the spread of germs of bacteriological warfare waged 
by the ‘American aggressors’ in Korea.33

Kinmond was sceptical of such claims and later came to his own conclusion that the 
real reason was that dogs have to be fed. Although many others have claimed that 
pets were banned, there is little evidence to support this assertion.34

30  Mei Zhan, ‘Civet Cats, Fried Grasshoppers, and David Beckham’s Pajamas: Unruly Bodies after SARS’, 
American Anthropologist 107, no. 1 (2006): 36, doi.org/10.1525/aa.2005.107.1.031.
31  Nicola M. A. Parry, 2020. ‘COVID-19 and pets: When pandemic meets panic’, Forensic Science International 
Reports, 2 December 2020, 100090, doi.org/10.1016/j.fsir.2020.100090.
32  Elaine Jeffreys, ‘Beijing Dog Politics: Governing Human–Canine Relationships in China’, Anthrozoös 33, 
no. 4 (2020): 516, doi.org/10.1080/08927936.2020.1771057.
33  William Kinmond, No Dogs in China: A Report on China Today (Toronto: University of Toronto Press, 1957), 
164, doi.org/10.3138/9781487589264.
34  Jeffreys, ‘Beijing Dog Politics’.
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Regardless of the actual reasons for the low numbers of urban dogs that Kinmond 
saw in the 1950s, fear of rabies, a viral disease that mainly uses dogs as a vector, has 
been seen as one of the main threats from dogs. Such fears legitimised periodic ‘dog 
culls’ in China, where state workers would sweep through an area, often beating 
dogs to death in public. At least in some places, like Beijing, there were strict laws 
about dog ownership, and in 1980 a new set of laws was introduced that prohibited 
dogs as pets in all cities above the county level in order to ‘eradicate rabies, ensure 
public safety, maintain the urban environment, and guarantee the normal conduct 
of work, study, and everyday life’.35 Nonetheless, this did not mean that there were 
no dogs, and in Beijing in 1986, census takers reported around 280,000, falling to 
110,000 in 1991.36 Thus, there were still likely millions of urban dogs in China’s 
large cities, and in a number of rural areas, dogs could quickly multiply without 
spaying and neutering campaigns. Although no scholars have attempted to create a 
comprehensive database to account for all of the bans on dogs and subsequent culls, 
they continue into the present and can be carried out on a massive scale. In 2006 and 
2009, for instance, nearly 50,000 dogs were killed in each of two different locations. 
These events, which served to normalise the public killing of dogs in highly visible 
campaigns, have since begun to generate large-scale concern and opposition. In part 
those challenging the culls have questioned their effectiveness in fighting rabies.

Yet even after decades of large-scale efforts, China has the world’s second-highest 
rate of rabies infections, after India. In the PRC, between 85 and 95 per cent of 
human rabies cases are attributed to dog bites.37 Once the disease has reached an 
advanced stage, it is nearly 100 per cent fatal. The rates of rabies have gone up and 
down since 1950 when statistics began to be tallied. High periods average between 
2,000 and 3,000 cases per year. In 1996, a number of epidemiologists cheered when 
the number of cases dipped below 200, but starting in 2007, it reached another peak 
with over 3,300 cases of human rabies.38

Recently, a growing number of organisations and individuals, from epidemiologists 
to the World Health Organization (WHO), are challenging China’s main approach 
to fighting rabies. Organisations such as the WHO are now entering into the debate, 
declaring that there is a lack of evidence that culls can control dog populations 
or rabies.39 They point out that China’s everyday approach to managing dogs has 
been less intensive than a number of other countries, with lower rates of spaying 
or neutering dogs, less support for permanent animal control workers to round up 
stray dogs, and a low rate of immunisation of dogs against rabies and other diseases.40 

35  Ministries of Health, Agriculture and Foreign Trade (1980), in Jeffreys, ‘Beijing Dog Politics’, 518.
36  BLR (2003), 260, in Jeffreys, ‘Beijing Dog Politics’, 518.
37  Xianchun Tang et al., ‘Pivotal Role of Dogs in Rabies Transmission, China’, Emerging Infectious Diseases 11, 
no. 12 (2005): 1970, doi.org/10.3201/eid1112.050271.
38  Juan Zhang et al., ‘Analysis of Rabies in China: Transmission Dynamics and Control’, PLoS One 6, no. 7 (2011): 
e20891, doi.org/10.1371/journal.pone.0020891.
39 World Health Organization, WHO Expert Consultation on Rabies: First Report (Geneva: WHO, 2004).
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The WHO has even commented on the situation in China, recommending that it 
ban the import of rural dogs into urban areas, on the grounds of their potentially 
spreading disease, due to the mixing together of many poorly treated dogs in close 
quarters and the especially low vaccination rates among rural dogs. This situation, 
in fact, is one of the main situations that animal rights activists are fighting against, 
where dog smugglers gather up many rural dogs and deliver them by truck to 
urban restaurants.

This history, where the state has identified the dog as occupying a status like a pest, 
a threat to human health, presents a fundamental challenge to animal rights activists. 
Although some dog owners have been deeply saddened by the culling of their 
own family pet, such periodic killings have become part of the social landscape, 
justified to protect people against disease. As Krithika Srinivasan points out, while 
the United Kingdom is often praised for its entrenched system of animal welfare 
rules and India is often decried for its lack of legal protections, the former has strict 
animal control laws where officers quickly pick up any stray dogs (which are often 
killed in shelters if not claimed or adopted within a few days), whereas the later 
often allows urban neighbourhood dogs or village dogs to live unmolested, and they 
are sometimes even fed by people.41 In China, there have been some rules about 
protecting wild animals, but very few historically about the protection and rights 
of domestic animals. Furthermore, China has not had a strict line between ‘farm 
animals’ (such as cows and pigs) and ‘companion animals’ (such as dogs and cats), 
which has long been the case in places like England. Nonetheless, we can see that 
even in the face of many restrictions, and at great personal effort and cost, many 
people in urban areas continued to keep dogs as pets throughout the Mao era. These 
numbers are expanding in recent times, and by the 1990s there was growing interest 
in the emergent animal rights movement.

A brief history of the modern Chinese small animal 
protection movement
It is difficult to pin down a date for the emergence of the modern Chinese small 
animal protection movement (小动物保护运动), but a loosely connected network 
of groups began to gain some traction by the first decade of the 2000s. They use the 
term ‘small animal’ to refer to pets such as cats and dogs, and to distinguish their 
efforts from the wildlife conservation movement, which has often focused in China 
on large animals such as panda bears and wild elephants. Notably, however, they 
did not choose the term ‘pet’ (chongwu). This term literally means a loved or spoiled 
thing, and was first coined in 1958 in the People’s Daily newspaper as a critique of 
bourgeois sensibilities.42

41  Srinivasan, ‘The Biopolitics of Animal Being and Welfare’.
42  Jeffreys, ‘Beijing Dog Politics’.
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Currently, the movement is composed of international NGOs, nationally and 
locally registered groups, and individuals who are not active members of a specific 
animal rights group but still form social networks, often through the use of social 
media. One of the most notable large foreign NGOs is the International Fund for 
Animal Welfare, which first set up operations in China in 1994.43 Nationally, the 
first animal protection group, the Small Animal Protection Association of China, 
had been created two years earlier. The vast majority of activists are connected 
with many smaller organisations and animal shelters that do not always have an 
official starting date, and many only last a few years. It is not uncommon for 
individual activists to say they have always cared about animal welfare, but only 
recently  became directly involved in the movement. Small animal protection 
activists (行动派) and organisations can be found all over China, but they are most 
active in urban centres such as Beijing or Shanghai, and in the Pearl River Delta 
area. The movement is generally concerned with education, stopping the dog and 
cat meat trade, and pushing for legislation to protect small animals. Although this 
movement is concerned with a wide range of pets, in this paper we will focus on the 
Pearl River Delta region and how activists work to protect dogs.

As China does not currently have any national legislation to protect small 
domestic animals, activists must find a way to creatively utilise current laws to stop 
the dog meat trade. While the consumption of dog meat itself is legal in China, the 
methods used to obtain these animals are almost always illegal. The dog meat trade 
is primarily controlled by smugglers, often working in gangs, who steal pets and 
capture stray animals to supply the demand for dog meat. For this reason, activists 
call the dog meat trade a ‘black market’. As dogs are collected, they are brought 
to a central, hidden location, called a ‘black market den’. Once enough animals 
have been collected, they are loaded onto trucks to be transported to a slaughtering 
location. It  is this label ‘black market’ that is key. Activists must find a way to 
officially label dog meat and abusive treatment as illegal, and then use this label to 
hold the government, law enforcement, businesses and dog smugglers accountable. 
Activists often achieve this by using the rhetoric of anti-corruption and citing health 
and safety concerns.

43  IFAW, which initially began in 1969 to stop the seal harvest in Canada, has since expanded into over 40 
countries. Their work has primarily been about wildlife (which also includes addressing China’s large industry of 
farming wildlife, such as the Asiatic black bear), mainly including Tibetan antelopes and elephants, but it has more 
recently worked on issues around companion animals, and also promoting the concept of ‘animal guardianship’, as 
opposed to ‘pet ownership’. While well-funded and prominent, foreign NGOs such as IFAW and the World Wide 
Fund for Nature, known in North America as the World Wildlife Fund (which, as its name implies, only addresses 
wildlife, and more from a population stance than an animal welfare stance), have had to work carefully in China, 
knowing that they could be asked to leave at any time, and watching some of their fellow NGOs be shut down: 
Jessica Batke, ‘“The New Normal” for Foreign NGOs in 2020’, ChinaFile, 3 January 2020, www.chinafile.com/
ngo/analysis/new-normal-foreign-ngos-2020, accessed 21 October 2021.
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Figure 2: Three people stop to talk to a volunteer at an information stand run by 
a Guangzhou-based animal protection group, 2016. 
Source: Suzanne Barber.

There are three primary health concerns specific to the dog meat trade. The first are 
zoonotic diseases. While there have been no recorded zoonotic epidemics traced 
back to the dog meat trade, as will be shown later, activists still reference SARS and 
other zoonotic outbreaks in their push for legislation to make dog meat illegal. More 
recently, activists have started to also reference Covid-19. The second concern is how 
dogs are actually obtained by the smugglers. As Zhang Wei, an activist, explained:

Cats and dogs are different from pigs, cattle and sheep, which are regulated 
by the government and so are safe to eat. Most cats and dogs, however, are 
stolen or poisoned by criminals. This meat is unsafe and people even die after 
eating it. This means from a strictly food safety point of view the government 
needs to supervise the industry. But raising cats and dogs on breeding farms 
costs more than their meat is worth so there will never be a legal safe industry.

Zhang Wei points out that while there is a legal way for dogs to be raised for meat, 
it has already been shown that it will not replace the current ‘black market’ system. 
This is primarily due to the shrinking market for dog meat and the expense of raising 
dogs, making legal dog farming too expensive. Dogs are often poisoned to make 
them easier for smugglers to seize quickly and with less risk of injury to themselves.

Activists argue that corrupt officials purposely avoid enforcing food safety laws 
meant to prevent zoonosis. Accusations of corruption, when carried out with 
care, have proven to be an effective method. Corruption has long been a concern 
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in China, and anti-corruption drives have been at the centre of several sweeping 
campaigns. The most recent of these mass campaigns was led by Xi Jinping in 2012 
when he announced what would be the largest organised anti-corruption campaign 
in national history. Although many feel that this campaign has been more about Xi 
consolidating his power than about clearing corrupt individuals out of the ranks of 
the Communist Party,44 for activists, the actual reasons motivating the campaign 
hardly matter.

This political climate has offered a way for activists to latch onto the anti-corruption 
message to advance their own demands. The ‘black market’ dog meat trade flourishes 
in areas where smugglers are able to pay off police and local officials. Through 
these relationships, smugglers are able to bypass the required quarantine and meat 
inspections. Activists work to demonstrate that the dog meat supply chain violates 
a number of China’s food safety and anti-epidemic laws. To do so, though, activists 
must identify dogs as existing on the same level as other livestock, and thus coming 
under the same laws. In order to achieve their goals, therefore, activists strategically 
withhold their own beliefs that dogs should never be eaten, and instead attempt to 
categorise dogs as a potential food in order to use these food safety laws to challenge 
their transportation.

Activists are able to point to specific locations where such corruption is a frequent 
occurrence and ‘black market dens’ are often located. Within the Pearl River Delta 
area, the city of Foshan has gained this reputation amongst the activists. They accused 
police and other local authorities in Foshan of ignoring quarantine procedure 
violations, and blamed both laziness and bribery for the problem. Zhaohui, an 
activist who had been involved with the movement for several years, explained: 

There is a Chinese idiom that explains the situation, it is guan guan xiang 
hu (官 官相护). It means that officials mutually protect each other. So, for 
example, you are a government official, they are a government official, so you 
will help each other. We’ve gone to Foshan so many times. It is a very dark 
place where people often are eating dog and cat meat. We have no solution 
for the situation because the government ‘doesn’t see it.’ The government is 
involved, so it is hard to help the animals.

In order to challenge state officials’ claims that they are unaware of the situation, 
activists work to ensure that they are unable to deny their awareness of this illegal 
activity. This work requires planning before activists carry out one of three main 
direct actions: stopping a smuggling truck, attempting to shut down a black market 
den, or confronting vendors at wet markets. Social media, particularly China’s most 
popular form of digital communication, WeChat, is central to this process. One 
activist with a strong legal background, Xiuying, who works with a few others in 

44  Guilhem Fabre, ‘Xi Jinping’s Challenge: What Is Behind China’s Anti-Corruption Campaign?’, Journal of Self-
Governance and Management Economics 5, no. 2 (2017): 7–28, doi.org/10.22381/JSME5220171.
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Guangdong, said that she sends out a shortened version of the quarantine law on 
WeChat to help her peers when they are confronting police, with the hope that 
police will acknowledge the illegality of dog smuggling.

This remains challenging, however, for even the shortened version of these laws can 
span a large number of pages. To be effective, activists must be able to ascertain 
which specific articles of a law a smuggler is violating. Xiuying and others like 
her will often offer advice to activists as to which points of the law to focus on, 
depending upon the situation at hand. According to Xiuying, when a truck with 
dogs is stopped, smugglers are often violating parts three and six of Article 25 of the 
‘Animal Epidemic Prevention’ law:

2016 inter-provincial transportation of animals without quarantine 
certification penalties: ‘Animal Epidemic Prevention’ Article 25 …

(3) Animals and animal products that have not undergone the quarantine as 
required by law or fail to pass the quarantine …

(6) Other animals and animal products that do not conform to the regulations 
of the administrative department for veterinary medicine under [the] State 
Council governing animal epidemic prevention …

Using these laws to demand accountability is a two-part process. Activists must first 
stop the truck. This often involves one or more activists following the truck in their 
car and giving updates of the truck’s location until enough activists are available to 
form a roadblock or find another way to force the truck to stop. Once the authorities 
arrive, activists show that the driver of the truck has failed to comply with Article 25, 
and demand that appropriate measures be taken. Using this method, activists are 
able to effectively label the transportation of these dogs as a smuggling operation 
involving black market livestock, and defend their actions as protecting the health 
of China’s population. This method brings its own risks, as local officials have been 
known to occasionally confiscate and euthanise the dogs in question rather than 
release them to the activists who stopped the truck. An increasing number of truck 
drivers have also begun to carry weapons. The most common weapons activists 
reported seeing were clubs or bats, but knives and guns were also occasionally seen. 
In such cases where it is suspected that a truck driver has a weapon, activists generally 
take to WeChat to warn each other. Certain activists have gained a reputation for 
stopping armed truck drivers or confronting armed smugglers and black market 
dens, although many others will not get involved if there is a known chance of 
violence. When a truck is stopped and a weapon is discovered, activists attempt to 
get photographic evidence of the weapon as further proof of criminal activity: this 
was particularly true when the weapons in question were knives or guns.
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To counteract activists, some truck drivers have taken to carrying forged quarantine 
certificates. When this occurs, Xiuying encourages activists to cite Article 79 of 
the ‘Animal Epidemic Prevention’ regulations, which states that carrying a forged 
quarantine label will result in the livestock being seized and a fine of between ¥3,000 
and ¥30,000. This threat is used to convince the smuggler to hand over the dogs as 
a way to avoid fines they often cannot afford. Posting these laws allows activists to 
quote the regulations and, even more importantly, the penalties for violating them, 
to police or local government officials attempting to ignore the activists.

In cases where the corruption is to a degree that activists feel they cannot depend 
on support from local law enforcement, activists will often attempt to get the 
information out to the public before it can be covered up. During one truck stop, 
activists were instructed on WeChat: ‘after you report to the police, be interviewed 
on TV and then also go to the Food and Drug Administration’. The activists were 
cautioned to reach out to reporters in the chaos of the initial stop, before they could 
be prevented from doing so by the police. Furthermore, they were told to make 
sure that information about the stop had already spread via social media before 
approaching the local government branch of the Food and Drug Administration. 
This, it was hoped, would make it difficult and risky for the local government 
to dismiss the situation at a time when food safety and health has remained 
a primary concern.

Activists were encouraged to emphasise the danger to both individuals as well 
as Chinese society as a whole. Occasionally, when activists had time to plan a 
confrontation, they would bring a film crew with them. This often served two 
purposes. It ensured that information about the event would be spread, but it also 
worked to reduce the risk of violence towards the activists.

Activists hope for national legislation to ban the consumption of dog meat, and 
ultimately a law protecting small domestic animals against abuse. Much like with 
their work to disrupt the dog meat ‘black market’, activists rely on anti-corruption 
rhetoric and concerns over health to push for such legislation. Within Guangdong 
Province, activists have used letter-writing campaigns to push for this legislation. 
In 2016, activists posted several different form letters on WeChat with instructions 
on how to customise the letters and send them to the appropriate official. These 
letters, sent en masse, prevent local officials from claiming they are unaware of the 
problem and demonstrate the growing displeasure of a population that is informed 
on the issue. These letters were carefully worded and praised higher-ranking and 
more powerful government officials, and directly critiqued only the police or very 
low-ranking officials.
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One such letter was directed to Governor Hu Chunhua of the Guangdong Provincial 
Party Committee. The letter begins by immediately stating that the animal protection 
activists sending it are law-abiding citizens. From there the letter goes on to describe 
the social and health problems resulting from the ‘black market’ dog meat trade:

The formal inclusion of the rabies disease prevention quarantine system 
of dogs and cats is in name only. Guangdong and Guangxi are the main 
importers of dogs and cats, it is also the area with the highest prevalence 
of rabies in the whole country, which is closely linked to both the warm 
and humid climate in the south and the illegal operation of dog and cat 
smuggling. Illegal trafficking and slaughtering of dogs and cats have severely 
challenged the construction and enforcement of an animal quarantine system 
… We cannot repeat the painful lessons from SARS and H7N9 [avian 
influenza]. In 2013 the Guangdong Food Safety Office issued a document: 
Dogs and cats that have not been issued the animal quarantine certificate are 
forbidden from entering the food distribution market. The decision to strictly 
enforce national laws and regulation[s] in order to ensure public food, health 
and safety, and maintain social order is a pioneering step by the government. 
However, the managing departments of the cities Meizhou, Foshan, Jieyang, 
Jiangmen etc. have disregarded the documents issued by the Guangdong Food 
and Drug Administration (粤食字 2013 document number 57) and have 
turned a blind eye and deaf ear to the circulation of illegal dogs and cats in the 
market … Many times citizens reported that food and market operators made 
the false reply that law enforcement had already been to the scene and found 
no dogs and cats being sold. Some food safety and regulatory administrative 
department use [the excuse] ‘there are no slaughtering rules for cats and dogs 
and therefore cat and dog meat does not need to be quarantined’ as a reason 
to ignore the lawlessness of the dog and cat meat operations.

The activists must be very careful when criticising the government in such letters. 
Rather than blaming the governor himself for ignoring these regulations, the activists 
instead put the blame on low-level administrators and police for writing false reports 
in order to hide the problems and preventing the information from reaching higher 
authorities. Through this letter and others like it, activists are now informing the 
governor of the situation and preventing any claim of ignorance on his part. These 
letters do not focus on the animals as worthy of protection in and of themselves, 
but instead on the impact their theft and slaughter has on the health and safety of 
human citizens and, potentially, the political image of certain government officials. 
While large NGOs have always pushed to ban dog meat to some degree, those based 
within China have had to be careful with their rhetoric, frequently putting more 
emphasis on education of how to treat dogs in order to decrease consumption. When 
the question of the dog meat market was directly addressed, activists often focused 
on the infamous dog meat festival of Yulin. One notable exception to this pattern is 
Animals Asia, which some activists credited with first proving that many dogs from 
the dog meat trade were stolen. After the emergence of Covid-19, however, more 
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of these NGOs have taken a much more direct approach. The Animals for Asia 
Coalition, a working group made up of 23 NGOs, including the aforementioned 
Animals Asia, has worked together to approach the governments of several Asian 
countries, including China, to ban dog meat. These NGOs acknowledge that dogs 
are not a Covid-19 threat, but point to the many other diseases the dog meat trade is 
connected to. They argue that just focusing on wildlife and Covid-19 is problematic, 
and is only temporarily solving a problem. Rather, they argue that governments 
should also use this moment to address the dog meat trade, which has the potential 
to spread the far deadlier zoonotic disease, rabies.45

Rabies presents a particular challenge to activists. As previously mentioned, China, 
with the goal of eliminating rabies within its borders by 2025, has initiated a number 
of highly aggressive measures, including dog culls. Thus for activists, their primary 
complaint has not been lack of response, but rather the type of response. Activists 
do not dispute the danger of rabies to public health, but rather attempt to change 
the methods and laws utilised by the government in its attempt to control rabies. 
In conversation, activists would point out that dog culls frequently have nothing 
to do with rabies control, but rather the local government’s concern over how stray 
dogs affect the image of the city. These culls, they point out, increase in frequency 
before a major international event. Furthermore, while the majority of rabies cases 
occur in rural locations, these culls are concentrated in urban locations, often in 
rapidly gentrifying neighbourhoods. Activists focus on implementing education 
and vaccination campaigns.

While activists write letters to local officials urging them to stop culls, they must be 
particularly careful when a cull is clearly connected to an important event. Li Min, 
an activist based in Hangzhou, described an attempt by activists to stop a dog cull at 
Zhejiang University before the G20 summit in 2016. The protest centred around 
a female dog that had lived on the campus for seven years. Li Min explained:

When they caught her, she was going to be euthanised, but dogs in China 
aren’t really euthanised, they are killed in such an inhumane way. But she 
is more than just a life on campus, she is part of the campus culture and 
history … So, we found a lot of people who wanted to save her and called the 
Department of Urban Management.

Activists had to supply a reason for why the dog cull was problematic, and unlike 
with dog meat dens, this reason had to be distinctly separate from public health. 
Li Min, along with other activists, emphasised the dog’s cultural importance to the 
campus. She had already been living there for seven years and had never shown 

45  Humane Society International ‘China continues reforms in wake of coronavirus crisis: confirms dogs are pets 
not meat; Wuhan, Beijing ban eating wildlife’ (2020), blog.humanesociety.org/2020/06/china-continues-reforms-
in-wake-of-coronavirus-crisis-confirms-dogs-are-pets-not-meat-wuhan-beijing-ban-eating-wildlife.html, accessed 
22 October 2021.

http://blog.humanesociety.org/2020/06/china-continues-reforms-in-wake-of-coronavirus-crisis-confirms-dogs-are-pets-not-meat-wuhan-beijing-ban-eating-wildlife.html
http://blog.humanesociety.org/2020/06/china-continues-reforms-in-wake-of-coronavirus-crisis-confirms-dogs-are-pets-not-meat-wuhan-beijing-ban-eating-wildlife.html
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any aggression. Activists have worked to create educational material to reinforce 
their letter-writing campaigns and dog meat truck stops. These educational 
campaigns range from informal social media posts to humane education programs 
for elementary schools. Additionally, these education campaigns focus on teaching 
people how to approach stray dogs to reduce the risk of being bitten, and push 
for owners to vaccinate and sterilise their dogs and cats. Activists in Guangdong 
Province have started to see some success from their methods of emphasising public 
health. Shortly after the letter-writing campaigns in 2016, activists began to get 
responses from the government acknowledging these letters, which they immediately 
posted in the WeChat groups. One letter from the Guangdong Food and Drug 
Administration promised:

Our bureau will continue to strengthen the supervision of cat and dog meat. 
The law severely punishes operations failing to follow regulations through 
unqualified meat quarantine or quarantine violations. We have convened 
the relevant departments and experts to explore the province’s cat and dog 
meat regulations and research to strengthen and standardize the province’s 
cat and dog meat supervision and find effective measures. If you find relevant 
suspected violations, please continue to report [them] to us. Thank you for 
your concern and support for the food regulatory work!

The activists immediately joked about the formulaic response, but still viewed it as 
an overall success for the movement. While the letter itself could only superficially 
show that the government was holding those who violate food safety laws 
accountable for their actions, such a response prevented higher-level officials from 
claiming complete ignorance of these illegal activities. The responses the activists 
received, much like the letters they originally sent, acknowledged the possibility that 
the higher-level officials may not be informed about dog meat smuggling events due 
to local official corruption. This strategy created a built-in scapegoat that helped to 
prevent the letter from coming across as threatening the political and social position 
of higher officials, and allowed both sides to continue their work.

Following the outbreak of Covid-19, activists have had their greatest success in 
stopping the dog meat trade in Guangdong Province. On 1 April 2020 Shenzhen 
announced new food safety regulations in response to Covid-19. While the majority 
of these regulations addressed the consumption, sale and breeding of wildlife, dog 
and cat meat was also permanently banned.46 Shenzhen became the first city in 
China to ban dog and cat meat. Following Shenzhen, Zhuhai, where the educational 
organisation ACTAsia is based, also banned dog meat.

46  Qin Amy, ‘In fight to ban dog meat, China’s activists find an ally: the coronavirus’, The New York Times, 23 June 
2020, www.nytimes.com/2020/06/23/world/asia/china-dog-meat.html, accessed 22 October 2021.

http://www.nytimes.com/2020/06/23/world/asia/china-dog-meat.html
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Conclusion
China’s animal rights activists have come up with novel ways to directly intervene 
as dog protectors, and do so at great risk. Their direct actions have been inspiring 
to many animal rights activists around the world, and they have caused many to 
rethink existing assumptions that people in China have no regard for the lives of 
other animals, as ethical judgement about Chinese animal consumption has been 
a mainstay of forms of Orientalism for centuries.

These activists carry out these actions in challenging times, as there is a wider 
crackdown on organisations that challenge the status quo. Social movement 
organisations have felt a chilling wind, and in these new times international groups 
have felt especially vulnerable. These kinds of new ‘flash mobs’, organised by WeChat, 
that seem to rise and fall spontaneously, might herald a more sustainable form of 
organisation, more mycelial than grassroots, without any official or permanent 
structure.

Very recently, some of these activists have celebrated new national and city-level 
legislation, the former moving dogs into a new legal category of a companion 
animal, with associated rights, and the latter explicitly outlawing the eating of dogs. 
As this paper has shown, they have worked by using existing state laws that were 
mainly motivated by the fear of food contagion and the spread of epidemic disease, 
especially zoonotic disease. With SARS and Covid-19, such fears of diseases moving 
between other animals and humans has become all too real. Despite their successes, 
activists have their work cut out for them. China’s pet industry is booming, so there 
are many unregulated pet breeders who are producing millions of new animals every 
year. The incidence of the practices of neutering, spaying and immunising against 
rabies is relatively low and uneven, so this means that abandoned animals are likely 
to find each other, mate and quickly increase in numbers, which tends to lead in 
turn to large-scale culls. As there is almost no official network of animal control 
centres, where free-roaming animals are captured and kept, or where pet guardians 
who no longer want to care for their animals can place them for adoption, there are 
no easy solutions to this major issue of millions of dogs without homes, that signals 
to state officials a sense of threat. Establishing such a network of shelters has been 
part of the quiet, hard work of animal rights activities in China who have been 
working at great personal cost to try to bring dogs into a secure status as a cherished 
companion animal in a permanent way.
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Thinking with ‘dangerous animals’: 
More-than-human history and SARS-
CoV-2 in East Asia

IAN JARED MILLER
Harvard University, United States of America

Modern life in East Asia has always been a more-than-human affair—populated as 
much by other organisms as people—and those relationships have often been far 
more intimate than we imagine. Modernisation brought people and other animals 
into increasingly close association even as it transformed our landscapes, economies 
and attitudes in ways that can make nature seem more distant.1 The People’s Republic 
of China (PRC), Japan, the Koreas and Taiwan have all seen massive migrations of 
people away from farms into cities, and each nation has been transformed through 
the power of applied science and industrialisation. The essays provided here show us 
how those changes reached out of laboratories and factories into the most personal 
aspects of everyday life, from households to hospitals, even reshaping conceptions 
of ‘family’ and domestic life such that scholars need to learn to talk about them 
in multispecies terms. As Suzanne Barber and Michael Hathaway show, modern 
life has become, for many people in East Asia, a canine affair, with dogs wagging 
their way into hearts and homes at pace with broader changes in political economy. 
A related dynamic shaped encounters with animals at the very edges of emerging 
industrial culture earlier in the twentieth century, when, as Chieh-Ju Wu and Fa-ti 
Fan demonstrate, the irruption of Japanese colonial agents into Taiwan’s tropical 
ecosystems created a veritable epidemic of snakebites. In both cases, modernisation 
brought people and animals closer together rather than pushing them apart, and the 
results of proximity were often violent. Dogs bite, and their bites can carry a virus 
every bit as lethal as snake venom, as Chien-Ling Liu Zeleny notes. Such are the 
dangers of the human–animal encounter. When creatures slip the bonds of human 
control, as they so often do when people disrupt habitats or demand that other 
species conform to human norms, even companions can become threats. These 
papers prompt us to take such dynamics—to take animals—seriously, especially as 
we think about questions of causality, aetiology and agency. Such questions have 
never been more pressing than they are today, when we live in a global moment 
defined by a coronavirus, SARS-CoV-2, whose origins are found in the intimate 
violence of East Asia’s more-than-human history.

1  Humans are animals, of course, but I will often choose to use the term ‘animal’ in place of ‘non-human animal’ 
for reasons of clarity and efficiency.
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Origin stories are never simple things, whether framed as ‘just so’ tales for children, 
case histories for clinicians, or memes on social media. This has certainly been the 
case with SARS-CoV-2. Scholars of Asia are rarely surprised by the durability of 
anti-Asian bigotry in the United States and elsewhere in the Western world, but 
we could be forgiven for being surprised by the rapidity with which discussions of 
Covid-19’s beginnings fell into the discursive ruts of anti-Asian racism. Infamously, 
the President of the United States quickly framed the virus in flatly racist terms, 
scapegoating China and fuelling associations between Asian ethnicity and risk of 
infection evocative of the nineteenth-century ‘Yellow Peril’. Unsavoury associations 
came from other directions, too. As early as 2 March 2020, leading scholars of 
animal rights such as Peter Singer and Paola Cavalieri were already writing origin 
stories about the pandemic tracking the virus back to Wuhan’s Huanan Seafood 
Wholesale Market, a so-called ‘wet market’ where live animals are slaughtered in 
front of consumers.2 At the time of writing, the jury is out on the material role 
played by Huanan Market in the spillover of SARS-CoV-2 from one species to 
another, but the vilification of Asian foodways as morally repugnant has a long and 
certain history. There was, we might say in this connection, more than one ‘spillover’ 
around SARS-CoV-2. The virus jumped from some animal host to humanity; at the 
same time, the analysis of this zoonotic episode quickly became a matter of politics 
and identity, and thus a question of history. Such boundary crossings are nothing 
new to historians and humanists, and recent events underline the significance of 
the histories gathered here. Each of this issue’s authors remind us that we cannot 
understand events as complex as the coronavirus pandemic in either scientific terms 
or cultural terms alone. From anti-Asian bias and vaccine hesitancy to the aetiology 
of the disease, the pandemic is always best understood as a matter of biomedicine, 
social dynamics and more.

It is unlikely that explanations of the Covid-19 pandemic will ever settle into 
a single, neat, globally accepted narrative, but it is already obvious that the broad 
contours of our understanding must follow these chapters to deal with exploitation 
of and attitudes towards animals in East Asia. Development and biodiversity loss 
have historically gone hand in hand in the region. The costs are staggering in scale. 
In 2016 the International Union for Conservation of Nature listed 1,500 plant 
and animal species in East Asia as ‘Critically Endangered’, to take just one widely 
accepted index of biodiversity loss. Meanwhile, Japan, Korea and Taiwan are prolific 
exporters of ecological cost, damaging distant places through imports of materials 

2  Peter Singer and Paola Cavalieri, ‘The Two Dark Sides of COVID-19’, Project Syndicate (2 March 2020), 
www.project-syndicate.org/commentary/wet-markets-breeding-ground-for-new-coronavirus-by-peter-singer-and-
paola-cavalieri-2020-03.

http://www.project-syndicate.org/commentary/wet-markets-breeding-ground-for-new-coronavirus-by-peter-singer-and-paola-cavalieri-2020-03
http://www.project-syndicate.org/commentary/wet-markets-breeding-ground-for-new-coronavirus-by-peter-singer-and-paola-cavalieri-2020-03
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and food for industry and urban populations.3 China is a bit different in this sense. 
Even though the scale of the total overseas environmental impact from the PRC is 
immense due to the size of its population and economy, the majority of the country’s 
massive biodiversity cost has landed domestically. According to one study, 89 per 
cent of the biodiversity impact from China has remained within the boundaries 
of the PRC. That local intensification may be part of the problem in the case of 
coronavirus.4 China’s domestic trade in bat meat, mostly caught wild, offers one of 
the most convincing explanations for Covid’s spillover from an animal host species 
to humans. As of the time of writing, other reservoir candidates include civets, 
pangolins, and, in a different register, people working at the Wuhan Institute of 
Virology or the Wuhan centre for Disease Control.5 What are the precursors for 
such activities? Who (or what) drove related changes? How did causality work in 
similar cases? Each of the essays here can help us to think about such questions.

In their study of science and environmental change in Japanese-occupied Taiwan 
prior to the formation of the PRC, Wu and Fan offer a fascinating history that 
underlines interconnections within the East Asia region. SARS-CoV-2 likely 
spilled over to humanity during the sort of ‘forced ecological encounter’ that they 
foreground. That language is striking: what actions ‘forced’ these encounters, and 
how did they work? How do we account for interactions between social forces and 
natural processes in such situations? These questions raise important issues of agency. 
On a broad level, the encounters discussed by Wu and Fan were driven by social 
factors. They were shaped by the market, but their specific development reminds 
us that ‘the market’ is more than paper and abstract capital. Markets are made up 
by and of people and other living things whose actions, feelings and choices matter. 
Markets are often violent and exploitative. In colonial Taiwan, much like the PRC 
today, this was certainly the case. Hotter and wetter than most of Japan, and home 
to distinctive ecologies, many of them sheltered in mountain settings that resisted 
easy exploitation, Taiwan was a crucial source of raw materials for the Japanese 
Empire. The pursuit of those products created such ‘forced’ ecological encounters. 
One key example of this dynamic surrounded the camphor tree, Cinnamomum 
camphora, which provided essential ingredients for products ranging from motion 
picture film to insecticides, perfumes, medicines and explosives. The processing of 

3  Japan, for example, exports 46 per cent of its biodiversity impact, according to Harry C. Wilting et al., 
‘Quantifying Biodiversity Losses Due to Human Consumption: A Global-Scale Footprint Analysis’, Environmental 
Science and Technology 51 (2017), 3298–306, doi.org/10.1021/acs.est.6b05296. This study does not consider 
climate impacts through CO₂ and other emissions. 
4  Ibid.
5  Spencer Bokat-Lindell, ‘Did the Coronavirus Come From a Lab?’, New York Times, 22 June 2021, www.nytimes.
com/2021/06/22/opinion/lab-leak-covid.html, accessed 1 August 2021; David Cyranoski, ‘Mystery deepens over 
animal source of coronavirus’, Nature 579 (2020): 18–19, doi.org/10.1038/d41586-020-00548-w; Peng Zhou and 
Zheng-Li Shi, ‘SARS-CoV2 spillover events’, Science 371 (8 January 2021): 120–2, doi.org/10.1126/science.abf6097; 
Spyros Lytras et al., ‘The animal origin of SARS-CoV-2’, Science 373 (27 August 2021): 968–70, doi.org/10.1126/
science.abh0117. 

http://doi.org/10.1021/acs.est.6b05296
http://www.nytimes.com/2021/06/22/opinion/lab-leak-covid.html
http://www.nytimes.com/2021/06/22/opinion/lab-leak-covid.html
http://doi.org/10.1038/d41586-020-00548-w
http://doi.org/10.1126/science.abf6097
http://doi.org/10.1126/science.abh0117
http://doi.org/10.1126/science.abh0117
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these trees for oil was a significant driver pushing people into snake habitats. As Wu 
and Fan show, harvesting camphor was a destructive process. Trees were often 
felled, chipped and rendered for crude oil on-site, deep in forests. Crude oil was 
then shipped to the metropole for further processing. Industrial need at the centre 
of imperial development, then, brought people into some of the least developed 
spaces in Taiwan, forcing snakes into violent encounters with agents of imperial 
capitalism. Occupied Taiwan was the world’s largest provider of camphor prior to 
the Second World War. Loss of access to Taiwanese camphor oil in the war drove the 
development of synthetic substitutes in the United States and Europe that are now 
standard around the world, notably petroleum-based plastics.

‘Place matters’, Wu and Fan argue, and they show us how geography conditioned 
the actions of people and animals alike, defining the scope of possible action. The 
history of camphor is instructive in this sense. Camphor’s distinctive ecology did not 
‘force’ encounters—the term implies an intentionality that is lacking for trees6—but 
it surely shaped them. The trees grew in forests that were home to more than snakes. 
Indigenous Taiwanese also called those mountains home and, like the snakes, they 
responded to imperial violence in kind, but with considerably greater impact. 
Snakes and people alike were framed as impediments to the ‘civilising’ mission of 
a racialised Japanese capitalist imperialism, cast by those in the metropole as out of 
sync with the march of progress. In such more-than-human histories, we gain an 
important perspective on the dynamics of bigotry: the ways that some people are 
made to seem less than human to serve political ends. Science and engineering joined 
brute military force as part of the Japanese answer to the problem of resistance, 
shaping practices designed to facilitate continued exploitation of the Taiwanese 
environment rather than questioning the desirability of such actions on rigorously 
reasoned scientific or ethical grounds. Snakebites were to be addressed through the 
development of antivenom, for example, and electricity famously provided a way 
to keep indigenous Taiwanese ‘contained’ via the creation of a huge electric fence 
rather than through a  reconsideration of destructive development itself.7 In East 
Asia then, as with certain responses to the pandemic today, technological optimism 
shaped efforts to manage the negative outcomes of developmentalism.8

Wu and Fan underline another key element when they show us how other animals 
mattered to their history of science: the multispecies nature of scientific work. This 
is a crucial innovation in the literature, and it is front and centre here. More-than-
human history asks us to recognise diversity on either side of the human–animal 

6  On trees and communication, see: Suzanne S. Simard, Finding the Mother Tree: Discovering the Wisdom of the 
Forest (New York: Knopf, 2021).
7  On indigeneity and violence in occupied Taiwan: Paul D. Barclay, Outcast of Empire: Japan’s Rule on Taiwan’s 
‘Savage Border’ (Berkeley, CA: University of California Press, 2018).
8  On the history of the ‘technological fix’, see Lisa Rosner, ed., The Technological Fix: How People Use Technology 
to Create and Solve Problems (New York: Routledge, 2004).
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dyad. The history of animal use in biomedical research is robust in science studies, 
especially the standardisation of fruit flies and white mice as model organisms.9 
The Taiwan story brings a rather larger actor into the experimental story, however: 
horses. Wu and Fan do us a service when they allow their history to reach beyond 
the laboratory itself, tracking the arrival of decommissioned warhorses into their 
history of science. In following the equines’ histories, the science of their study 
becomes more accurately embedded in social and political dynamics. Horses were an 
important military technology in Japan and around the world well into the modern 
era. The Imperial Japanese Army commissioned hundreds of thousands of horses 
for military use because they were better suited to moving ordinance and materials 
across Asia’s mountains and rice paddies than trucks. Those animals continued 
to find use as donor animals for antivenom production after they were no longer 
robust enough to carry officers or heavy loads. These ‘useful animals’ (yūyō dōbutsu), 
to borrow a phrase commonly used by Japanese scientists, then, continued to be 
made useful to empire even late in life. While cattle and other species were used in 
similar experimental work in other nations, horses were used in Taiwan’s antivenom 
laboratories because their supply was stable due to state policy. Supply chains play 
decisive and often invisible roles in the practice of science.

Warhorses were vehicles of ideology as well as transport in imperial Japan. They 
were useful symbols. Featured as ‘war heroes’ in the empire’s network of more than 
a dozen zoological gardens and written about in places as diverse as children’s bedtime 
stories and mass circulation newspapers, horses were media of state propaganda. 
Technocrats in imperial Japan understood the power of animals to short circuit 
readers’ critical faculties, converting ideology into sentiment thanks to their natural 
naivete.10 After all, how could a horse have an ideology?

Animals may or may not ‘have’ personal ideologies, but there is little question that 
they can play important roles in shaping human understandings of ourselves and 
the world. Barber and Hathaway expand our understanding of a key ideological 
mechanism—the power of animals to appear apolitical, grounding ideology in 
appeals to their simple nature or through animal charisma—when they bring us 
into present-day China. They do this by focusing on the totem animal of global 
bourgeois culture: the dog. Few species have done a better job co-evolving with 
human beings than Canis familiaris, and none with greater affect. As Zeleny notes 
in her finely wrought history of rabies vaccine policy in China, dogs have become 
the most widely kept pet in East Asia, echoing similar dynamics in the United 

9  Classic examples include Robert E. Kohler, Lords of the Fly: Drosophila Genetics and the Experimental Life 
(Chicago: University of Chicago Press, 1994) and Karen A. Rader, Making Mice: Standardizing Animals for 
American Biomedical Research, 1900–1955 (Princeton, NJ: Princeton University Press, 2004), doi.org/ 10.1515/ 
9780691187587.
10  On warhorses in Japan: Ian J. Miller, ‘Military Animals: The Zoological Gardens and the Culture of Total 
War’, in The Nature of the Beasts: Empire and Exhibition at the Tokyo Imperial Zoo (Berkeley, CA: University of 
California Press, 2013), 95–119, doi.org/10.1525/california/9780520271869.003.0004.

http://doi.org/10.1515/9780691187587
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States and around the world. Pet-keeping has a long history in the region. Its scale 
and character have evolved together with modern consumer capitalism, tracking 
the emergence of bourgeois societies from Meiji Japan (1868–1912) to the PRC 
today, where the pet industry saw a compound growth rate of nearly 50 per cent 
from 2010 to 2016 alone.11 In China, as elsewhere, dogs have charmed their way 
to the centre of sentimental life, co-creating domestic cultures with people in rural 
and urban settings, where they have become late-modern cultural media on a par 
with the warhorses mobilised by imperial Japanese technocrats. East Asian popular 
culture is rife with photos and videos of dogs and other domesticates, especially cats. 
Those images shape public sentiment via social media and other avenues.

What are the political implications of this popular cultural dynamic? Given their 
scale, it is obvious that scholars who ignore such more-than-human dynamics limit 
their ability to understand human society, not to mention environmental issues. 
Significantly, China’s dogs have lent their symbolic power to civil society as much 
as to state agendas. Just as dogs can oscillate between ‘pet’ and ‘pest’, as Zeleny 
illustrates, depending on context, behaviour and ownership, so too does their 
symbolic versatility lend itself to creative uses by advocates and activists. As dogs 
have snuggled their way into owners’ hearts and homes, they have also required 
changes in policy, as each of the articles on dogs demonstrates.

In the Chinese case, canine charisma has taken on political significance, facilitating 
changes in urban governance and animal welfare policy in the middle of the 
twentieth century, as Zeleny shows, and opening discursive space for something 
like ‘rights talk’—discussions of rights of various sorts—in China today, as Barber 
and Hathaway show. Rights-oriented political discourse has been suppressed, often 
violently, under Chinese President Xi Jinping, but in their focus on pet-keeping 
in the Pearl River Delta, Barber and Hathaway reveal the ways that discussions 
around dogs, pet policies and animal welfare have created space for political contests 
that run adjacent to explicit discussions of rights. The apolitical appearance of 
charismatic animals—whose status runs adjacent to but distinct from that of the 
human subject—has opened space in China for discussions of topics that might be 
impossible for more obviously ideological (and human-oriented) issues. This aspect 
has intersected with the ways that animals bridge between discussions of science and 
discussions of society, as Zeleny shows. When animals become ‘vectors’ of disease 
rather than ‘companions’, they shift from regimes of protection of animal rights or 
well-being to protection of the human community, often with lethal implications 
for non-human animals. This dynamic carries obvious significance in today’s world. 
Should bat populations in China be culled like urban dog populations were during 

11  Aaron Skabelund, Empire of Dogs: Canines, Japan, and the Making of the Modern Imperial World (Ithaca, NY: 
Cornell University Press, 2011), doi.org/10.7591/cornell/9780801450259.001.0001; Yiqing Wang, ‘Dogs and 
Cats Have a “Pet Economy” of Their Own’, China Daily, 6 October 2018, www.chinadaily.com.cn/cndy/2018-
10/06/content_37024269.htm, accessed 21 October 2021.

http://doi.org/10.7591/cornell/9780801450259.001.0001
http://www.chinadaily.com.cn/cndy/2018-10/06/content_37024269.htm
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rabies scares earlier in the twentieth century, or should the consumption side of 
‘spillover’ be targeted, with penalties for people who eat certain species? Zeleny’s 
case study of anti-rabies policy suggests several possible implications of the SARS-
CoV-2 pandemic for wild species that may be associated with the virus, not least the 
likely scapegoating of any species elevated as a ‘source’ for SARS-CoV-2’s spillover. 
Language is revealing in this case, shifting the primary agency of change from its 
obvious source, people, to animals, who become the ‘source’ of the problem.

Sentiment plays a powerful role in these stories, and not only in human terms. 
Zeleny, Barber and Hathaway model ways to expand our analytics when it comes 
to histories involving animals. We see more accurately when we follow them to 
recognise this simple fact of animal life: they feel and have feelings. Such recognition 
allows us to better understand the animals themselves, as creatures who merit 
moral consideration, and it also enhances our understandings of human behaviour 
in the past, when the actors in our histories engaged with other animals, almost 
certainly influenced by the interchange of emotion across species. Put simply, people 
feel things about animals—fear, affection, disdain and so on. Animals are living, 
breathing creatures whose actions often shape human choices, especially in the 
realm of emotion, but also in a host of other aspects, from predation to labour. 
Non-human animals are neither inert objects akin to artworks nor ‘texts’ to be read, 
even though they are sometimes bought and sold as commodities. Certainly, the 
essays in this journal show us the benefits that come when we expand our method in 
these ways. Failure to recognise this peculiarity weakened earlier histories of science 
focused on experimental uses of animals or field biology, for example. The best 
work in this space has allowed for the fact of affect in researchers’ dealings with 
their animals and followed Wu and Fan’s approach to recognise the biophysical 
significance of particular species’ selection as model organisms or in other aspects of 
laboratory work.12 Similarly, in their focus on dogs, Barber, Hathaway and Zeleny 
reveal aspects of the Chinese past that would otherwise remain opaque.

This returns us to the question of causality, and the ways that we can continue 
to tease out more nuanced histories of science and environment. Environmental 
historians have become increasingly cognisant of the fact that dogs, horses, snakes 
and other creatures cannot be understood as passive in historical processes. Neither, 
however, are they fully self-conscious ‘agents’ on a par with the idealised conception 
of agency offered by earlier scholars, who foregrounded active intention, forethought 
and planning as definitive. Each year brings greater realisation from the biological 
sciences of the complex intellectual and emotional worlds of intelligent animals 
such as Corvidae (crows, magpies, rooks, jays) and elephants, but finding such 

12  Key works on laboratory research include Anita Guerrini, Experimenting with Humans and Animals: From 
Galen to Animal Rights (Baltimore, MD: Johns Hopkins University Press, 2003) and Lesley Sharp, Animal Ethos: 
The Morality of Human–Animal Encounters in Experimental Lab Science (Berkeley, CA: University of California 
Press, 2018), doi.org/10.2307/j.ctv86ddjb.
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things should not erase our recognition of diversity and distinctiveness across and 
within species—we need to think with rigorous specificity in these cases rather than 
arguing for blanket abstractions such as ‘animal agency’—and it only takes us so 
far in understanding the role of animal actors in historical processes. These essays 
provide us with an important reminder of the possibilities of historical work, and 
the importance of recognising the limitations of our discipline. Each of our authors 
situate events in richly contextualised time and place, showing us that ‘agency’ as such 
does not exist outside of historical time and lived experience, human and otherwise. 
It is always conditional and relational when explored outside of the world of texts. 
And, crucially, understandings of agency, causality and change in historical time 
must always be understood as mediated by the limitations of our archival sources. 
We can explore the possibility of ‘animal agency’, but to claim to have found it in 
our materials is to exceed their possible contents. We risk speaking for the animals 
while we imagine that we are listening to them, a kind of ‘Dr Dolittle history’. 
In doing so, we risk diminishing the rich specificity of the past as it is available to 
us. The contribution here is to step beyond such either/or analysis, embedding key 
dynamics useful in understanding our world today in historical contexts that reveal 
the diverse roles played by non-human actors in crucial processes of change. This 
is timely and important work that asks us to think more carefully about SARS-
CoV-2 and the ways that we may begin to more fully understand the virus’s place 
in historical time.
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Disease control in China: 
The curious centrality of evil animals 
and mass campaigns

MIRIAM GROSS
University of Oklahoma, United States of America

Abstract
This paper explores the Chinese Communist Party’s choice to use a unique 
public health model that combined mass mobilisation campaigns with the 
effort to eradicate harmful or evil creatures. Mass campaigns created an all-
encompassing environment that ensured participation and also functioned 
well in conditions of administrative and medical scarcity. Within mass 
campaigns, the Party turned evil animals and eventually evil people into 
surrogates for the invisible worlds of diseases. This decision allowed the 
government to conduct campaigns that empowered the people while validating 
Party efforts at national transformation and scientific uplift at the grassroots 
level. The choice to substitute the seen for the unseen, however, had definite 
repercussions, leading to exceptionally arduous and frequently misdirected 
public health work, environmental damage and devastation for human targets. 
Despite vast changes in Chinese society in the Reform era (1978 to now) that 
mainly phased out mass campaigns, the Party nonetheless revitalised them 
as part of fighting SARS and Covid-19. It appears that Maoist-era strategies 
have become ritualised as mass performances that act as a social and 
political panacea: mass effort enacting traditional health activities ensures 
victory; and the government’s decision to conduct mass campaigns signals 
its serious commitment, which requires and thus legitimates paternalistic and 
authoritarian control measures to succeed.

Keywords: public health; mass mobilisation campaigns; animals; SARS; Covid-19

The battle was about to begin. Red flags blazed under the sun. Red posters with 
Chairman Mao’s benevolent face covered the newly scoured village. Four thousand 
Jiangxi villagers were lined up, ready to suffocate their arch-enemy that lay glistening, 
unsuspectingly, in the irrigation channels. Soon their nemesis, the minuscule 
Oncomelania snail, would be obliterated, the village environs sanitised, reconstructed 
and reimagined into a healthy, new scientific socialist society.1 The wise leadership 

1  The Oncomelania snail is the vector for the parasitic disease schistosomiasis. Shu Xiangmao, ‘Shouzhan 
magang’ (oral history compiled by Lei Yu), in Songwenshen jishi, ed. Liu Yurui and Wan Guohe (Nanchang: Jiangxi 
sheng zhengxie wenshi ziliao yanjiu weiyuanhui, # 43, 1992): 115–18.
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and guidance of the Chinese Communist Party (CCP) would remake the world 
anew—at least until the evil snails re-emerged, proliferating like sesame seeds, only 
a couple months later.

In 1949 the Communist Party promised that under its leadership China would ‘no 
longer be a nation subject to insult and humiliation’. Or, as they famously put it, 
‘We have stood up’.2 But the whys and hows of standing up, or of modernising, had 
been under discussion for close to a century. Upon taking power, the Party focused 
not just on socialism as a solution, but also, like many countries in the 1950s, on 
science. Marxist ideas, such as historical materialism, took back history from the 
invisible forces of chance and the gods and transferred it into the hands of humanity 
as directors of their own future. Likewise, science could empower the Party and 
the people by moving forces from the unknowable, and thus uncontrollable, into 
the visible world where they could be seen, managed and, hopefully, dominated by 
humankind. The power to change prevailing invisible forces into visible ones ideally 
would help legitimate the Party as the natural leaders of China.

Disease was one of the most important forces that needed to be made visible and 
brought under control. However, like many developing countries, China had few 
resources or personnel to address this vast problem. It had the added difficulty of 
repeatedly attacking the bureaucracy, including the health administrative system, 
because it allegedly slowed down the thundering momentum of the revolutionary 
masses. Unfortunately, this undermined the capacity to do consistent health 
work. The Party leadership settled on mass mobilisation health campaigns, which 
educated and activated the entire population to take a leading role in preventing 
diseases using inexpensive, low-tech methods and back-breaking labour. These 
grassroots campaigns also functioned well, even with minimal formal administrative 
oversight. Campaigns focused as much on empowering the population to be self-
reliant and dominate their volatile natural environment as they did on eradicating 
illness. Attacks on evil creatures, livened up with assaults on ‘bad elements’ within 
the human population, were an integral part of mass health campaigns from the 
beginning. This paper assesses why these battles against malevolent beings were such 
a core part of mass campaigns during the Maoist era and how these multivalent 
campaigns were understood by the people and the upper Party. It concludes by 
examining what role mass campaigns and evil animals played in the Reform era, 
from 1978 to now, as part of the fight to control SARS and Covid-19.

2  ‘The Chinese people have stood up!’, 21 September 1949, in Selected Works of Mao Tse-tung, vol. 5 (Peking: 
Foreign Languages Press, 1977).
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Maoist-era health campaigns: Controlling 
visible and invisible worlds

3  Yang Nianqun, ‘Disease Prevention, Social Mobilization and Spatial Politics: The Anti Germ-Warfare Incident 
of 1952 and the “Patriotic Health Campaign”’, Chinese Historical Review 11, no. 2 (Fall 2004): 155–82; Ruth 
Rogaski, ‘Nature, Annihilation, and Modernity: China’s Korean War Germ-Warfare Experience Reconsidered’, 
Journal of Asian Studies 61, no. 2 (May 2002): 381–415; 25 October 1952. 95–2-2. Qingpu District Archive 
(QPA). This paper uses archives collected from Qingpu District Archive, a suburb of Shanghai; Shanghai 
Municipal Archives; Jiangxi Provincial Archives; a rural Shaanbei County Archive; and Jiangxi Province’s Yujiang 
County Schistosomiasis Archive, which is located in the Yujiang Museum memorialising that campaign. Archives 
contain grassroots reports and government mandates regarding the Patriotic Public Health, schistosomiasis and 
SARS campaigns.

Figure 1: 1952 health propaganda 
picture, captioned ‘Protect children by 
eradicating the enemy invading germs 
[here portrayed as Uncle Sam with 
a rat’s tail, appearing out of a germ 
warfare capsule] with the strangling 
power of the masses and scientific 
disinfectant spray’.
Source: Weisheng xuanchuan gongzuo 14  
(June 1952): 2.

In 1952 China launched its first 
Patriotic Public Health Campaign 
(PPHC) as part of the Korean War 
when the United States allegedly 
employed germ warfare against China, 
causing mass carnage of local wildlife. 
Chinese people were organised into the 
first PPHC to patriotically fight off the 
enemy’s invading germs, which were 
portrayed as twisted demonic creatures, 
animals or insects dressed up in the 
olive drab of American soldiers or as 
Uncle Sam. From that point onward, 
citizen-soldiers killing evil creatures in 
an all-out war to prevent diseases was 
the basic framing of public health work. 
Although unintentional, this premise 
helped obfuscate and undermine the 
Party’s scientific education about health, 
disease and the environment from the 
very start.3

Unfortunately for these health 
campaigns, prior understandings of the 
origins of diseases were concepts such 
as environmental imbalance (fengshui), 
past life indiscretions (fate), dissatisfied 
spirits, and an excess of heat, cold or 
wind. These ideas share two linked 
attributes. First, they are all invisible 
forces. Second, due to their invisibility 
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and their connection to loftier powers, diseases are beyond human capacity to 
control, and therefore cannot be prevented by them. As cadres from Jiangxi put it in 
at an important 1956 prefectural meeting, the occurrence of disease ‘is a matter of 
bad environment so there is nothing to do to treat or prevent it’.4 Clearly, these sorts 
of beliefs about diseases were going to make it difficult to empower and activate 
the masses to slough off the illnesses of the old society and to transform their 
environment for the new one.

Figure 2: Science exhibit for rural people. Health personnel over-optimistically 
assumed that, once seen, microorganisms would be understood. 
Source: Original photograph in the Yujiang County Schistosomiasis Commemorative Museum.

However, if the Party managed to teach that pathogens are the causative agent 
of diseases, then illness would be transformed from an arbitrary event caused by 
amorphous invisible forces into a concrete and thus compliant element over which 
the Party and the people could take control by wielding the power of science. This 
empowering dream proved difficult to sell because pathogens are just as invisible as 
gods, ghosts and fengshui. Health personnel tried using microscopes to make their 
pathogenic target visible and, thus according to the materialist norms of the new 
society, real. Unfortunately, in the 1950s, few villagers knew about microorganisms, 
or understood the idea that a causal agent generates an illness. They could not 

4  X035-04-802, 1956. Jiangxi Provincial Archive (JXA); Zhonggeng Jiangxi sheng weifangzhi xuexichongbing 
wuxiaozu banggongshi bianxie, Yujiang xian shi zenyang genzhi xuexichongbing de (Nanchang: Jiangxi renmin 
chubanshe, 1958), 20.
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decipher what they observed through the lens. Some villagers saw what appeared 
to be monsters, or perhaps little demons, a traditional invisible cause of disease. 
For  those villagers, the microscopic creatures actually reinforced old disease 
aetiologies, rather than teaching new ones. Many villagers accused health personnel 
of ‘playing tricks and demonstrating magic just to try and scare us’.5

This problem was compounded when, under the direction of Chairman Mao, the 
PPHC incorporated the Four Pests campaign, attacking flies, mosquitoes, sparrows 
and rats because they were vectors for various human diseases.6 Eliminating these 
pests was not only a seemingly plausible elaboration of attacking enemy invading 
germs, but also reflected Chairman Mao’s broader thesis of the value of being ‘poor 
and blank’.7 If pests were eradicated and eventually the land was smoothed out, 
then the entire topography would resemble a pristine piece of paper upon which 
humanity could engrave its dreams and maximise its productivity. With this 
fantasy in mind, the Party began an escalating set of ‘kill campaigns’ to purify the 
environment of a huge number of agricultural ills such as moulds and rusts, as well 
as evil animals allegedly causing diseases. Over time, the ‘Four Harms’ campaign 
grew to five (adding the Oncomelania snail) and eventually to seven.8

Focusing kill campaigns on pests rather than pathogens had huge advantages. Killing 
creatures because they were malevolent or annoying was more understandable than 
the new concept of microorganisms. At base, the notion that minuscule fleas on rats 
could pass on an invisible contagion stretched people’s credulity. Educators, many 
of whom did not understand the idea of pathogens either, settled on an alternative 
rationale. Apparently, the rats should be obliterated to prevent them from eating up 
grain, which was the only threat people could actually see. Repeatedly in campaigns 
that targeted vectors, not only did the visible creature become vilified as a proxy 
for the invisible pathogen, but often, as in the case of rats, the invisible pathogen 
dropped out entirely. Instead, apparently stupid activities were made useful by 
connecting them to protecting food sources, something every hungry villager 

5  Li Zhenglan, ‘Wo canjia xuefang kepu gongzuo’, in Songwenshen jishi, ed. Liu Yurui and Wan Guohe 
(Nanchang: Jiangxi sheng zhengxie wenshi ziliao yanjiu weiyuanhui, # 43, 1992), 133.
6  As Chairman Mao put it, ‘I’m very interested in this matter … Doing away with the four pests is a big 
public health campaign and a campaign to destroy superstition’. ‘Have firm faith in the majority of the people’, 
13 October 1957, in Selected Works of Mao Tse-tung, vol. 5 (Peking: Foreign Language Press, 1977).
7  Instead of being a detriment to development, being poor supposedly made villagers more willing to rebel since 
they had nothing to lose, and their being ‘blank’ (or uneducated) apparently made it easier for the Party to inscribe 
the new society into the bodies and minds of its citizens. Mao repeatedly used the ‘poor and blank’ theme to explicate 
his plans for the countryside. For example, see: ‘On the Ten Major Relationships’, in The Writings of Mao Zedong, 
Volume II, ed. Michael Kau and John Leung (Armonk, NY: M.E. Sharpe, 1992), 61 (article originally published 
25 April 1956).
8  During the Cultural Revolution there was also major work done to flatten and straighten the fields, channels, 
hills and holes in the land: Shanghai shi aiguo weisheng yundong weiyuanhui bangongshi, Chu qi hai (Shanghai: 
Shaonian ertong chubanshe, 1958); Wang Qingyuan, ‘Shi xuexichong-bing fangzhi gongzuo yu aiguo weisheng 
yundong jiehe qilai’, Jiankang bao 412 (25 November 1955): 3.
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could champion with gusto.9 In addition, one of the goals of mass campaigns was 
empowering the populace to secure their health and conquer the environment. 
Fighting over invisible forces neither motivated nor empowered anyone. However, 
designating visible evil animals as surrogates for invisible diseases meant citizens 
could actually see their targets, compete to kill the most, experience personal success 
and community validation for their prowess in ‘blood sports’, and believe that they 
were the agents transforming the natural environment.

Figure 3: Youth proudly display their kill as part of the Four Pests Campaign.
Source: Weisheng xuanchuan gongzuo (March 1956), front cover.

9  Allegedly, 20,000,000,000 jin (10 million tonnes) of grain were stolen by the combined efforts of the four 
pests. B3-1-16, 31 January 1956 – 25 September 1956. Shanghai Municipal Archive (SMA).
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Figure 4: Straw sieve to efficiently capture snails. Inventions like this were 
publicised by the top echelons of the Party as examples of grassroots scientific 
prowess, demonstrating the scientific transformation of rural people.
Source: Original photograph located in Qingpu District, Shanghai, Rentun Schistosomiasis Control Exhibition.

In turn, the Party had a seeable mechanism for counting people’s accomplishments 
and collecting statistics that validated national transformation at the grassroots level. 
The CCP also assessed its modernisation efforts in part via grassroots science, which 
in the rural arena generally meant constructing new technologies from home-grown 
equipment. It was much easier to create a new rat trap or straw sieve for sifting 
snails than to construct a snare to net viruses.10 Thus, the Party could laud itself on 
inculcating a new scientific persona among those at the bottom (something sure to 
bring broader societal uplift), even while ignoring the fact that most people never 
understood the new paradigm of preventable pathogenic diseases.11 Finally, the 
Party could bundle in attacks on human targets, such as the ‘five black categories’, 

10  Yu Laixi, Jiangxi sheng Yujiang xian xuefang zhi: 1953–1980 (Yujiang: zhonggong Yujiang xianwei xuefang 
lingdao xiaozu bangongshi, 1984): 66; B59-2-86, 18 January 1956 – 27 May 1956. SMA; C1-2-2716, 10 January 
1958 – 19 August 1958. SMA.
11  In 2018, I confirmed archival evidence that villagers did not understand this health education by interviewing 
elderly villagers, cadres and barefoot doctors at multiple study sites. They universally agreed that during the Maoist 
era people did not understand the concept of prevention or pathogens, and that understanding came at best in the 
early Reform era during the 1980s.
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blaming purportedly evil people for undermining disease campaigns.12 This meant 
that campaigns could efficiently ‘eradicate’ both physical and social ills at once, 
while also incentivising participation by villagers lest they be labelled as bad 
elements. The choice to substitute the seen for the unseen, however, had definite 
repercussions, leading to both exceptionally arduous and frequently misdirected 
public health work. The extreme focus on numerical achievements also contributed 
to poor quality work and to preferentially selecting the type of labour that would 
yield the most impressive figures, rather than work that best prevented diseases.13

Figure 5: Snail elimination campaign. Mandatory mass campaigns by the whole 
community in militarised structures of engagement made it very difficult for 
individuals to evade participation.
Source: Qianjunwanma song wenshen; Farewell to the God of Plague: An Account of the Mass Movement to 
Prevent and Cure Schistosomiasis (Zhonguo chukou sangpin jiaoyihui, 1973).

12  The five black categories were landlords, rich peasants, anti-revolutionaries, bad elements and right-wingers, all of 
whom were the enemies of the new scientific, socialist society. B242-3-143, February 1969 – December 1969. SMA.
13  For a detailed examination of this dynamic, see Miriam Gross, Farewell to the God of Plague: Chairman Mao’s 
Campaign to Deworm China (Berkeley, CA: University of California Press, 2016).
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From the people’s perspective, they participated in mass health campaigns because 
of patriotism, belief in Chairman Mao, competitive work between neighbours 
and work teams, militaristic campaign structures that subordinated individual 
participants, and social pressure, creating an all-consuming environment combined 
with clear danger for non-participation.14 However, they rarely took part because 
they understood the rationale for the work.15 As a February 1956 report from the 
Shanghai Health Bureau lamented when explaining the difficulties of the Four Pests 
campaign:

We must have people do activities like garbage management, rather than 
just killing the rats … The content of the campaign is mainly counting up 
numbers so that eliminating the four pests hasn’t become part of people’s 
consciousness.16 

As a result, particularly after the evil rats, flies, mosquitoes and snails, among others, 
rapidly repopulated the environment, people became frustrated. As some Qingpu 
villagers put it in 1956 after being asked to kill the snails, ‘You’re just afraid we’ll 
be idle in winter time and had to find make-work for us to do’.17 After observing 
the negligible results of the PPHC kill campaigns during the Great Leap Forward, 
people from Jiangxi’s Yujiang County concluded: ‘Sparrows can ascend to the 
heavens, rats can burrow under the earth, flies and mosquitoes exist everywhere, 
they’re impossible to eliminate!’18

After repeatedly doing this esoteric work, which happened at set times throughout 
the year, it appears that rural people began to view it as a ritual. Villagers’ tendency 
to understand this work as similar to religious rituals, particularly those that helped 
with healing, is understandable. Initially most campaign propaganda education 
used musical formats associated with religious fairs and festivals, and most health 
campaigns occurred during traditional holidays, including the Spring Festival, 
Tomb-Sweeping Day (qingmingjie), the Dragon Boat Festival (duanwujie) and the 
sixth day of the sixth lunar month (liuyueliu). Finally, much of the early campaign 
work was identical to rituals associated with these holidays, particularly ritual 
sweeping or washing with water. Many rural people thought they were continuing 
the old traditions of purifying people or places, showing respect for the dead by 
attending to their tombs, and sweeping out ghosts or bad luck from one’s residence. 
(Meanwhile, many health workers assumed that villagers had assimilated concepts 

14  X009-01-010,1957. JXA.
15  My research finds that there was still plenty of resistance to health campaigns using the weapons of the weak, 
generally through work slow-downs, purposely acting stupid, and in grassroots cadres’ case, intentionally under-
resourcing campaign work. However, it was much more difficult to entirely refuse to do work—so instead, rural 
people often just did work rapidly, but badly. For a fuller exploration of this see Gross, Farewell to the God of Plague.
16  B3-1-16, 31 January – 25 September 1956. SMA.
17  95–1-12, 1956. QPA.
18  1, 1-12/1959. Yujiang County Schistosomiasis Archive, located in the Yujiang Museum memorialising the 
campaign.
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about hygiene and preventing diseases.) In any event, in the minds of many rural 
people, by opening lines of communication and protection with the spirit world, 
these rituals had led to the health of the community and family. It seemed logical 
that the many esoteric campaign activities were analogous to magical healing rituals 
too. Thus, for some villagers, it was the meticulous but arcane sequence of words 
and actions that made these campaigns work, rather than an understanding of new 
disease aetiologies or of how these new procedures functioned to prevent pathogens 
in the real world. To provide one example, by March 1953, some Jiangsu residents 
had already assimilated the correct procedure for giving shots. They insisted on 
every step being followed, since it was unclear which part made the sequence work. 
When one team ran out of supplies ‘many patients were angry because no gauze was 
used after the shot’.19

This strategy of ritualisation was also utilised by local cadres and educated youth 
who took a leadership role in campaigns. To give work meaning, they would dress it 
up in the magic coin of the day and engage in what I call ‘scientific performances’. 
These embellished regular campaign work with statistics and a nominally scientific 
framework. For example, treatment work was stylistically revamped as medical case 
reports, even though patients were treated using government-mandated procedures. 
And prevention activities were framed as experiments, despite exactly replicating 
normal methods. In each case, the government laid out a correct sequence of 
activities that had to be followed exactly; described it with an alien, but potent 
set of mysterious words, called scientific vocabulary; and delineated it with a new 
array of magical symbols, called statistics. By following these magical formulae, 
local cadres gained respect from those above for becoming modern, scientifically 
motivated citizens. They also gained esteem from those below because they were 
enacting the sort of sequenced, ritualistic practices with associated odd actions 
and special words that Daoist and Buddhist clerics used for healing ceremonies. 
Seemingly, the mismatch of world views transformed scientific practices into rituals, 
and science more broadly into a new religion that, like other religions, gained power 
by being firmly seated in the invisible world. 

19  95–2-7, 1953. QPA.
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Figure 6: Traditional-style poster promoting the bounty that will ensue from 
eliminating schistosomiasis.
Posters like this helped blur the line between modern health campaigns and traditional health rituals based 
on popular religion. This poster also suggests eliminating snails by throwing them into the river, rather than 
laboriously burying them. This negligent strategy was quite popular since it allowed rural people to complete 
these vexing campaigns much faster. However, once afloat, the infectious snails helped disseminate the 
disease across the entire aquatic ecosystem. 
Source: Zhonggong zhongyang fangzhi xuexichongbing jiuren xiaozu bangongshi, Song wenshen (Shanghai: 
Shanghai wenyi chubanshe, 1961).
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Reform-era health campaigns: Retaining and 
rejuvenating the Maoist model
When the Reform era (1978 to the present) started, the new leader Chairman Deng 
Xiaoping forcefully repudiated the prior era’s ideologically driven decision-making. 
Instead, he focused on creating a rationalised administrative system, reinstituting 
a strong scientific establishment aligned with global scientific norms, and backing 
technocrats and others with expertise as a new leadership group. These changes had 
significant implications for the future practice of public health. Would ideologically 
driven mass health campaigns directed by non-health professionals continue 
in the new era? In addition, given the dissolution or weakening of many of the 
coercive structures that previously ensured participation and kept people in place 
(i.e. communes, urban work units and residency permits), would the government 
be able to corral people into participating? Interestingly, not only have mass health 
campaigns and associated kill campaigns continued, they are still being valorised as 
the reason for government success in conquering diseases.

Perhaps no choice was stranger than deciding to address SARS (2002–03) with 
a  mass mobilisation campaign. After all, when confronted with a perilous new 
disease, the global norm was to mobilise experts while trying to protect citizens by 
keeping them as far away as possible. Why did the Chinese Government revitalise a 
Maoist mass mobilisation campaign to address this emergency? Given records about 
high-level government decision-making are closed, it is hard to make a conclusive 
determination. 

However, speculatively, this decision may be linked to similar conditions, a gap 
in government credibility, and the prior ritualisation of these campaigns. When 
mass health campaigns started during the Maoist era, they were an effective way of 
mitigating rural deficits in terms of administration, funding, personnel, expertise, 
infrastructure and pharmaceuticals.20 During the early Reform era, most of the rural 
medical system was hollowed out again. Thus, one reason the government may 
have revived mass campaigns is because they work in an environment of medical 
scarcity. In addition, rejuvenating mass campaigns may have helped the government 
regain credibility. In contrast to Maoist health work that is remembered as being 
extraordinarily effective and proactive, the Party leadership spent many months 
denying SARS existed, even as the disease spread around the world. The rumour 
mill, fuelled by uncontrolled text messaging and significant internet access, made 
government obfuscation and neglect feel almost criminal.21 There could be no 
better way to signal sincerity and serious intent than through the reflected glory of 

20  Gross, Farewell to the God of Plague.
21  ‘Text messaging worries authorities’, South China Morning Post, 19 February 2003; Allen T. Cheng, ‘Text-
messaging revolution tests limits on news’, South China Morning Post, 4 July 2003.
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a Maoist mass health campaign. Finally, since mass campaigns had been ritualised 
as a magic bullet for conquering invisible forces nobody understood, they actually 
seemed like an excellent match for a frightening new disease. Once again, proverbial 
evil creatures and politically problematic people could be trotted out as convenient 
proxies and targets for the uncontrollable invisible world of diseases.

Perhaps as a result, the SARS prevention work carefully reduplicated traditional 
Maoist-era campaign targets and affect, despite being an inefficient use of manpower 
and an ineffective prevention strategy against coronaviruses. Mirroring a Maoist 
tactic that suggested a robust Communist body was immune to diseases, top Party 
officials repeatedly appeared in public places without masks and ostentatiously 
shared water glasses with students.22 The Four Pests campaign was restarted to 
obliterate rats, flies, mosquitoes and cockroaches (replacing sparrows). A targeted 
kill campaign also began against dogs, which is unfortunately an expected ritual 
that occurs following every health or natural disaster. As one angry pet supply store 
owner put it after various irrational kill campaigns: ‘Ordinary people shouldn’t be 
worried about SARS. They should be worried about officials who ignore science’.23 
The fact that such kill campaigns would have negligible impact on coronaviruses 
was irrelevant. These activities were such a core part of the ‘make society healthy’ 
ritual that they could not be excluded. Urban areas, including small cities and 
county administrative centres were directed to carry out traditional sanitation-
oriented prevention activities, now updated with chemical cleaners and framed as 
disinfection and sterilisation, rather than just clean-ups. Eighty million people were 
rallied to scrub the streets in Guangdong so they could personally participate in a 
PPHC.24 Interestingly, urban sterilisation was often initially done by professionals 
in protective garb using dangerous chemicals, followed by the mass mobilisation 
of citizens disinfecting the same spaces just purified by specialists.25 Speculatively, 
this sanitary theatre may have been a government-sponsored palliative to calm 
urban anxiety and convince citizens that the government was taking action in well-
recognised ways. It also pushed frightened people who had been hiding in their 
homes to symbolically take back urban spaces via customary ritual purification 
practices while emboldened by the comfort of the crowd and the pageantry of 
the state. 

22  Xing Lu, ‘Construction of nationalism and political legitimacy through rhetoric of the anti-SARS campaign: 
A fantasy theme analysis’, in The Social Construction of SARS: Studies of a Health Communication Crisis, ed. John 
H. Power and Xiaosui Xiao (Philadelphia: John Benjamins, 2008), 114–15; Jefferson Morley, ‘Love in a Time of 
Coughing’, Washington Post, 29 April 2003.
23  The revival of these traditional scapegoats likely seemed somewhat more rational because the origin of SARS 
was identified as wild animals sold at wet markets. ‘Guangdong steps up hygiene in SARS battle’, Renmin ribao, 
9 January 2004; Anthony Kuhn, ‘China’s Fight Against SARS Spawns Backlash’, Los Angeles Times, 6 May 2003.
24  Huang Yanzhong, ‘The SARS Epidemic and its Aftermath in China: A Political Perspective’, in Learning from 
SARS: Preparing for the Next Disease Outbreak: Workshop Summary, ed. Stacey Knobler et al. (Washington, DC: 
National Academies Press, 2004), 125; 40, 1, 4–5/2003, 20, 21; 40, 6, 4–5/2003, 13–15, 40–1. Shaanbei rural 
county archive on their SARS campaign (SCAS).
25  Interview with Beijing citizen, Beijing, 13 August 2018.
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Figure 7: SARS campaign poster encouraging people to carry out the ‘three on the 
spot’ directive to rigorously control rural migrant workers lest they spread disease. 
It also portrays medical personnel as assuming the dominant role in the campaign.
Source: Zhu Xiaoying, Beijing Dongchengqu jiaoyu weiyuanhui, 2003. Landsberger Collection: chineseposters.
net/posters/e15-814, accessed 28 September 2021.

Despite these similarities, there were some distinct differences in the SARS 
campaign, suggesting that the format of ‘people’s wars’ against diseases was heading 
in a new direction. In the older campaigns, the masses were the primary actors. 
Any role taken by health professionals was at best subsidiary and hidden, but more 
often was actively denigrated. In contrast, in the SARS campaign, the state glorified 
research scientists and medical professionals as ‘white-coated warriors’ and ‘angels in 
white’ who assumed the vanguard role at the forefront of the battle.26 This relegated 
the masses to supporting their efforts with auxiliary work. Interestingly, observing 
people’s behaviour, it seems likely that most citizens would not have participated 
in the residual mass parts of the campaign, given a choice. Throughout China, 
apartment complexes, villages and even whole provinces took the initiative to lock 
themselves down, quietly seceding from the rest of China for the duration of the 
epidemic.27 A second difference was the increasing importance of people, rather 
than animals, as the primary proxy target of the campaign. As with Maoist-era 

26  Mangai Balasegaram and Alan Schnur, ‘China: from denial to mass mobilization’, in SARS: How a Global 
Epidemic was Stopped (World Health Organization, Western Pacific Region, 2006): 82.
27  Sarah Schafer, ‘Crushing an Epidemic’, Newsweek, 26 May 2003; Zheng Yongnian and Lye Liang Fook, ‘SARS 
and China’s Political System’, in The SARS Epidemic: Challenges to China’s Crisis Management, ed. John Wong and 
Zheng Yongnian (Singapore: World Scientific, 2004), 56–7.

http://chineseposters.net/posters/e15-814
http://chineseposters.net/posters/e15-814
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campaigns that scapegoated landlords and Rightists to concurrently ‘disinfect’ 
the society along with purifying the environment of pests, in the SARS campaign 
dam refugees, protesting against the Three Gorges Dam resettlement program, and 
Falun Gong supporters were blamed for undermining the campaign by having ‘evil 
intentions of anti-mankind, anti-science, and anti-society’.28 However, in addition 
to these conventional political targets there was a society-wide identification of 
migrants as dangerous elements distributing the disease. An estimated 2 million 
migrants fled Beijing and Guangdong, knowing that they would be blamed as 
disease disseminators.29 Once in their rural homes, migrants experienced a dragnet 
of government-appointed ‘volunteers’, each keeping watch over 10 households, 
who would turn them in to a compulsory quarantine system where they had to 
pay for their own room and board. There were constant censuses of migrants and 
mandatory daily temperature-taking by health workers. Some places also made 
it illegal to hide migratory family members from the SARS surveillance system.30 
At base, the SARS campaign suggested a switch in focus from the masses to experts 
as the main campaign actors, a move heartily supported by most citizens; and an 
altered emphasis from animal to human surrogates as the major source of disease.

The campaign against Covid-19 has continued these trends. Self-sacrificing medical 
professionals have been the state-selected front of the society-wide heroic battle 
against the disease. They have been backed up by faceless battalions of sanitary 
inspectors enshrouded head to toe in PPE, spewing poisonous disinfectant across 
the urban ecosystem.31 Citizens were told to demonstrate their patriotism and care 
for their community by isolating themselves long-term at home—and, anecdotally, 
many believe that this was the most important contribution they could make to 
the campaign.32 While animals have not totally dropped out of the campaign, since 
unfortunate dogs were still situated as dangerous sources of Covid-19 and killed 
on sight, evil animals have been relegated to the background. Instead, a shifting 
group of humans have risen to the fore as the primary sources of jeopardy: Wuhan 

28  Tony Saich, ‘Is SARS China’s Chernobyl or Much Ado About Nothing?’, in SARS in China: Prelude to 
Pandemic?, ed. Arthur Kleinman and James L. Watson (Stanford, CA: Stanford University Press, 2006), 89; ‘Falun 
Gong cult condemned for hindering SARS control’, Xinhua News Service, 11 June 2003; Lynn T. White, III, ‘SARS, 
Anti-Populism, and Elite Lies: Temporary Disorders in China’, in The New Global Threat: SARS and Its Impacts, ed. 
Tommy Koh, Aileen Plant and Eng Hin Lee (Singapore: World Scientific, 2003), 64.
29  Thomas Abraham, Twenty-First Century Plague: The Story of SARS (Baltimore, MD: Johns Hopkins University 
Press, 2005), 49.
30  Christopher A. McNally, ‘Baptism by Storm: The SARS Crisis’ Imprint on China’s New Leadership’, in The New 
Global Threat, ed. Koh, Plant and Lee, 77; Gady A. Epstein, ‘China revives intrusive practices for SARS’, Baltimore Sun, 
20 May 2003; Schafer, ‘Crushing an Epidemic’; John Pomfret, ‘China Turns to Informers to Fight SARS’, Washington 
Post, 20 May 2003; Balasegaram and Schnur, ‘China: from denial to mass mobilization’, 83; Joan Kaufman, ‘SARS 
and China’s Health-Care Response: Better to Be Both Red and Expert!’, in SARS in China, ed. Kleinman and Watson, 
64–5; 40, 1, 4–5/2003, 20–2, 25, 63–4; 40, 1, 4/27/2003, 64. SCAS.
31  Ironically, the disinfectants indiscriminately used against Covid-19 are so poisonous that they are inadvertently 
accomplishing the old goal of killing off the local wildlife: Annie Roth, ‘Wildlife deaths from coronavirus 
disinfectant use alarm scientists’, National Geographic, 7 August 2020.
32  Telephone-based interview with Wuhan citizens, 12 July 2020.
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and Hubei citizens; southern Chinese; migrants; Africans and eventually Caucasian 
tourists and Chinese returning to China from less controlled countries, among 
others. In the case of southern Chinese (including those from Wuhan and Hubei), 
humans became the proxy for the dangers absorbed by proximity to wild animals. 
Specifically, once Covid-19 was, at least initially, tied to another wet market, northern 
Chinese blame southerners for their incomprehensible tendency to ‘eat all that gross 
scary stuff … Southerners are barbarians who make people sick through their crazy 
eating habits’.33 This broad-scale victim blaming and indiscriminate scapegoating 
has helped turn the government’s forcible confinement of Wuhan residents at home 
or visiting other areas seem like a sensible precaution and has made it patriotic 
to act as the eyes of the state when surveilling and reporting one’s neighbours. 
Sadly, the underlying logic of fearing the visibly different outsider as a suspected 
contagion spreader substituting for the invisible pathogenic foe has become a 
global phenomenon.34 As Jennifer Bacani McKenney, a doctor of Filipino descent 
born and raised in Fredonia, Kansas, observed after many xenophobic interactions 
with residents of her home town: ‘I think there’s a lot of fear. And there’s so much 
unknown,’ she said. ‘People want to blame something, and they can’t blame a virus 
that is too small to be seen. So they blame people like me.’35

Conclusion
While the primary actors and targets have changed, even in the self-consciously 
scientific and modern twenty-first-century campaigns, some core aspects of the 
Maoist-era PPHCs have remained the same. These campaigns are still carried out as 
an all-encompassing battle needing the full resources and dedication of the whole 
of society. Thus, they create a comprehensive environment exerting great societal 
pressure not only to conform and participate, but also to monitor whether others are 
patriotically doing so as well. These health crusades have heroic model leaders; masses 
of anonymous industrious troopers; and evil villains, either human or animal, that 
act as perceptible surrogates for the elusive invisible world of pathogenic diseases. 

33  Interview with relatives of residents of Wuhan and Yichang about their situation, 28 January 2020; Allen Kim, 
‘Cats and dogs abandoned at the start of the coronavirus outbreak are now starving or being killed’, CNN, 15 March 
2020; Interview with a relative of a Nanjing resident about their perceptions of the situation in China, 19 March 2020; 
Paul Mozur, ‘China, Desperate to Stop Coronavirus, Turns Neighbor Against Neighbor’, New York Times, 3 February 
2020; Keegan Elmer, ‘China’s Guangdong province unveils new anti-discrimination measures after widespread reports 
of racism against Africans’, South China Morning Post, 3 May 2020; Lily Kuo and Helen Davidson, ‘“They see my 
blue eyes then jump back”—China sees a new wave of xenophobia’, The Guardian, 29 March 2020; Li Yuan, ‘Trapped 
Abroad, China’s “Little Pinks” Rethink Their Country’, New York Times, 24 June 2020.
34  Ironically, Chinese from the whole country when venturing to Asia, and Asians abroad, including multi-
generation Asian residents in Europe and North America, have experienced the same undiscriminating ‘blame 
game’, xenophobia and racism, depicted as frightening symbols of contagion throughout the rest of the globe. 
Mozur, ‘China, Desperate to Stop Coronavirus’.
35  Antonia Hylton and Emily Berk, ‘Health official in Kansas target of anger, harassment over proposed Covid 
measures’, NBC News, 4 December 2020.
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Finally, they have fixed approaches and purification rituals repeated for close to three 
quarters of a century that instil them with a magical efficacy that does not depend 
on being especially targeted (or effective) for any particular disease.

For the Chinese Government, PPHCs have proven to be a true blessing. All of these 
campaigns validate maximal intrusion by the government into people’s private lives. 
Further, despotic state control is so normalised as a fundamental part of health 
campaigns that it has become a comforting sign of government engagement, sure 
to lead to success.36 Thus, retaining and revitalising core parts of traditional health 
campaigns legitimate extreme government action as authoritative, rather than 
authoritarian. They leave behind a legacy of goodwill and confidence that strong 
patriarchal leadership will make the hard choices needed to ensure the well-being of 
the whole of society.

36  Surveys during the SARS campaign, when the government forcibly locked down tens of thousands of people 
and showed no concern for individual human rights, revealed extraordinarily high levels of satisfaction with the 
government’s strategies: Chaojie Liu, ‘The battle against SARS: a Chinese story’, Australian Health Review, 26, no. 3 
(2003): 8, 9.
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Abstract
Animal-centric scientific research during the pandemic has produced an 
epistemic dilemma, in which knowledge about the evolutionary nature of the 
SARS-CoV-2 virus and its transmission to humans produces discrimination 
against Asian peoples as a by-product. More constructive awareness and 
analysis of how frameworks that support narratives of human exceptionalism 
persist and lead to this conundrum are needed in order to envision ways to 
redistribute global ways of knowing zoonotic epidemics beyond questions 
concerning origins. By exploring the history of the baculovirus expression 
system (a biological technology relying on a moth-specific virus to mass-
produce recombinant proteins) and how it came to be used in recent vaccine 
development, this essay explores expanding, changing uses of insects that 
complicate the familiar binary categories that pit them as either harmful or 
beneficial. The conceptual undoing of this binary illuminates possibilities for 
the kinds of conversations that are necessary to work against the hate- and 
fear-driven dehumanisation that the pandemic enabled.

Keywords: Baculovirus Expression Vector System; virus-like particles; alternatives 
to mammalian biomedical systems; silkworms as biomedicine and food; Covid-19 
vaccines; reagent and vaccine development; Japan

Introduction
The rise in anti-Asian hate crimes and their under-reporting in many parts of the 
free world has been the underbelly of the beast that is Covid-19 research.1 Dedicated 
scientific efforts from conservation biology to virology have been motivated by an 

1  ‘Social commentary, racism & Covid-19: A case study on opinion pieces in Australian mainstream newspapers’, 
October 2020, alltogethernow.org.au/wp-content/uploads/2020/10/ATN-Media-Report-2020_online.pdf, accessed 
21 October 2021; David Nakamura, ‘Attacks on Asian Americans during pandemic renew criticism that U.S. 
undercounts hate crimes’, Washington Post, 22 February 2021, www.washingtonpost.com/national-security/asian-
american-hate-crimes/2021/02/21/c28a8e04-72d9-11eb-b8a9-b9467510f0fe_story.html, accessed 28 February 
2021; Angela R. Gover, Shannon B. Harper and Lynn Langton, ‘Anti-Asian Hate Crime During the COVID-19 
Pandemic: Exploring the Reproduction of Inequality’, American Journal of Criminal Justice 45, no. 4 (2020): 647–67, 
doi.org/10.1007/s12103-020-09545-1.

http://alltogethernow.org.au/wp-content/uploads/2020/10/ATN-Media-Report-2020_online.pdf
http://www.washingtonpost.com/national-security/asian-american-hate-crimes/2021/02/21/c28a8e04-72d9-11eb-b8a9-b9467510f0fe_story.html
http://www.washingtonpost.com/national-security/asian-american-hate-crimes/2021/02/21/c28a8e04-72d9-11eb-b8a9-b9467510f0fe_story.html
http://doi.org/10.1007/s12103-020-09545-1
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interest in origin stories and developing means to model potential transmission.2 
By the same token, insecurities about the place and people responsible for the origin 
of the epidemic seem only to cascade from the unsettled understandings of how 
zoonotic transfer precisely occurred. The efforts to clarify the evolutionary nature 
of the SARS-CoV-2 virus at the interface of animals and humans also point to 
an uneasy relationship between the processes of scientific confirmation and the 
emboldening of public expressions of racism and xenophobia.3

The epistemic dilemma, in which discrimination against Asian peoples is produced 
alongside knowledge about the disease, will remain a by-product of animal-centric 
research into Covid-19 so long as frameworks that support narratives of human 
exceptionalism persist without constructive critique. The strategy necessary for 
bridging this gap does not require pausing scientific efforts to understand how 
zoonotic transfer works around the world, but it does require our willingness to 
envision ways to redistribute global attention when it comes to ways of knowing 
zoonotic epidemics beyond questions concerning origins. The disproportionate 
dehumanisation of Asian people in the history of Covid-19 so far is stark when 
compared to similar zoonotic outbreaks of the recent past that erupted in the United 
States, such as H1N1 influenza (‘swine flu’).4 Still, the racism of Covid-19 does 
not surprise, given the precedent of SARS and creative (or even backfiring) efforts 
made by Chinese people to dismantle their own reputation in the Global North 
as proxies for a Chinese disease.5 The need to counter dehumanisation continues 
as we manage the current pandemic. It specifically necessitates the development 
of more perspectives about the nexus of epidemics, Asian people and insects — 
among which some species have come to be regarded as vermin and provide the 

2  Gary Wong et al., ‘Zoonotic origins of human coronavirus 2019 (HcoV-19 / SARS-CoV-2): Why is this work 
important?’, Zoological Research 41, no. 3 (May 2020): 213–19; Alexandre Hassanin, Philippe Grandcolas, and 
Géraldine Veron, ‘Covid-19: Natural or Anthropic Origin?’, Mammalia 85, no. 1 (2021): 1–7, doi.org/10.1515/
mammalia-2020-0044; Beckett Sterner et al., ‘Bats, Objectivity, and Viral Spillover Risk’, History and Philosophy of 
the Life Sciences 43, no. 1 (2021): 7, doi.org/10.1007/s40656-021-00366-x.
3  Jon Cohen, ‘Wuhan seafood market may not be source of novel virus spreading globally’, Science, 26 January 
2020, doi.org/10.1126/science.abb0611; Michelle T. King, ‘Say No to Bat Fried Rice: Changing the Narrative 
of Coronavirus and Chinese Food’, Food and Foodways 28, no. 3 (July 2020): 237–49, doi.org/ 10.1080/ 
07409710.2020.1794182; Drew Hinshaw, Betsy McKay and Jeremy Page, ‘Inquiry Into Covid-19’s Origins Splits 
U.S. and China’, Wall Street Journal, 25 May 2021, www.wsj.com/articles/inquiry-into-covid-19s-origins-splits-u-
s-and-china-11621969480, accessed 21 October 2021.
4  Matthew Sparke and Dimitar Anguelov, ‘H1N1, globalization and the epidemiology of inequality’, Health & 
Place 18, no. 4 (July 2012): 726–36, doi.org/10.1016/j.healthplace.2011.09.001; Lindsay Y. Dhanani and Berkeley 
Franz, ‘Unexpected Public Health Consequences of the COVID-19 Pandemic: A National Survey Examining Anti-
Asian Attitudes in the USA’, International Journal of Public Health 65, no. 6 (July 2020): 747–54, doi.org/10.1007/
s00038-020-01440-0; Tiffany Karalis Noel, ‘Conflating Culture with COVID-19: Xenophobic Repercussions of a 
Global Pandemic’, Social Sciences & Humanities Open 2, no. 1 (January 2020): 100044, doi.org/10.1016/j.ssaho. 2020. 
100044.
5  Ho-fung Hung, ‘The Politics of SARS: Containing the Perils of Globalization by More Globalization’, 
Asian Perspective 28, no. 1 (2004): 19–44, doi.org/10.1353/apr.2004.0032; Katherine A. Mason, ‘H1N1 Is Not 
a Chinese Virus: The Racialization of People and Viruses in Post-SARS China’, Studies in Comparative International 
Development 50, no. 4 (1 December 2015): 500–18, doi.org/10.1007/s12116-015-9198-y.
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basis for problematic discriminatory language. For instance, in a rich account of 
the subordination of Asian Americans since the turn of the twentieth century, the 
historian Jeannie Shinozuka has shown how the US Government and the mass 
media perpetuated a message that cast both Japanese beetles (Popillia japonica) and 
human bodies as ‘yellow perils’.6

The entrenchment of a gap between animals and humans has profited from 
the recognition that animals can help spread diseases. The narrowness and 
unidirectionality of a vector relationship between a reservoir and its potential, as 
mediated by the Covid-19 pandemic, can direct how well we notice different kinds 
of cultural and historical multi- or interspecies relationships. These relationships 
with animals––as companions, ecological partners, scientific objects and tools, or 
resources for food, ritual, medicine, sport or clothing, to name a few—have all 
entered the foreground in various ways and moments during the unfurling pandemic. 
Moreover, the crisis has destabilised how people ‘care’ about animals. For example, 
an uptick in the adoption of pets to combat loneliness has been accompanied by 
the abandonment of animals for fear of contracting illness from them.7 Related to 
the exclusionary issues that acts of categorising engender, the tension between the 
harmful and beneficial is productive for identifying how else to examine Covid-19 
in order to elicit different, critical appreciation of animals beyond their simply being 
seen as vectors.

Scholarship at the crossroads of environmental history and the history of the life 
sciences can productively variegate our understandings of how animals (including 
humans) are discussed in relation to infectious diseases such as Covid-19. In the 
next section, I discuss the baculovirus expression system (a biological technology 
relying on a moth-specific virus to mass-produce recombinant proteins) and how 
a historical view of research into silkworm disease directs us to insights about the 
more recent deployment of vaccines. The use of insects in these systems is related 
to environmental and medical alternatives to animal serums used in life sciences 
technologies that are derived from by-products of the meatpacking industry. 
Highlighting the expanding, changing uses of insects beyond traditions like 
sericulture or apiculture complicates the familiar binary categories that pigeonhole 

6  Shinozuka, Jeannie N. ‘Deadly Perils: Japanese Beetles and the Pestilential Immigrant, 1920s–1930s’, American 
Quarterly 65, no. 4 (2013): 831–52, doi.org/10.1353/aq.2013.0056.
7  Elena Ratschen et al., ‘Human–Animal Relationships and Interactions during the Covid-19 Lockdown Phase in 
the UK: Investigating Links with Mental Health and Loneliness’, PLOS ONE 15, no. 9 (2020): e0239397, doi.org/ 
10.1371/journal.pone.0239397; Lyle Fearnley, Virulent Zones: Animal Disease and Global Health at China’s Pandemic 
Epicenter (Durham, NC: Duke University Press, 2020), 209–12, doi.org/10.1515/9781478012580; Nicola M. A. 
Parry, ‘COVID-19 and Pets: When Pandemic Meets Panic’, Forensic Science International: Reports 2 (December 2020): 
100090, doi.org/10.1016/j.fsir.2020.100090; Liat Morgan et al., ‘Human–Dog Relationships during the COVID-19 
Pandemic: Booming Dog Adoption during Social Isolation’, Humanities and Social Sciences Communications 7, no. 1 
(24 November 2020): 1–11, doi.org/10.1057/s41599-020-00649-x; Jianzhong Shi et al., ‘Susceptibility of Ferrets, 
Cats, Dogs, and Other Domesticated Animals to SARS–Coronavirus 2’, Science 368, no.  6494 (29 May 2020): 
1016–20, doi.org/10.1126/science.abb7015.
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insects as either harmful or beneficial. The conceptual undoing of such a binary 
illuminates some possibilities for the kind of conversations that are necessary to 
work against the hate- and fear-driven dehumanisation that was enabled during the 
pandemic.

The baculovirus insect system in 
Covid-19 context
Research that uses animal bodies to advance antibody testing and vaccine 
development knits the days of SARS to the present. Scientists have commonly used 
animals to develop and test vaccines but less known are the uses of insect systems. 
Closer attention to the bioscience of the development of vaccines, not just their 
deployment or objectives, will help us comprehend how and why the environmental 
and technical choices to use insect cells and bodies may be viewed as productive 
responses to the legacy of the interconnections between animal slaughter and 
biomedical supply chains.8

Covid-19 vaccine research and development provide an opportunity to recognise the 
multifaceted role of insects in biotechnology research and rebalance the negativity 
that mires how we talk about bugs. The use of insect bodies and cells are linked 
to increasing biological efficacy and convenience; these are also tied intimately to 
issues of sustainability and the material limitations of mammalian systems used 
historically to combat human and veterinary diseases. In contrast to the mRNA 
technologies of vaccines that instruct the human body to create spike proteins, the 
main antigen component in all structural proteins of SARS-CoV-2, other vaccines 
like that produced by Novavax, Inc., have relied upon a nanoparticle technology 
to directly create the proteins with the help of moth cells.9 As baculovirus insect 
systems involving the silkworm and alfalfa looper moth (Autografo californica) 
are used globally to synthesise proteins of biomedical interest, we must pay more 
attention to their histories. Integrating historical analysis of biomedical research with 

8  Donna Haraway, ‘Awash in Urine: DES and Premarin® in Multispecies Response-ability’, Women’s Studies 
Quarterly 40, no. 1/2 (2012): 301–16, doi.org/10.1353/wsq.2012.0005; Alex Blanchette, Porkopolis: American 
Animality, Standardized Life, and the Factory Farm (Durham, NC: Duke University Press, 2020), doi.org/10.2307/j.
ctv11cw0x4.
9  Adar Poonawalla, ‘Covovax trials finally begin in India; the vaccine is made through a partnership with 
@Novavax and @SerumInstIndia. It has been tested against African and UK variants of #COVID19 and has an 
overall efficacy of 89 %. Hope to launch by September 2021! https://T.Co/GyV6AQZWdV’, Tweet, @adarpoonawalla 
(blog), 27 March 2021, twitter.com/adarpoonawalla/status/1375710734508695552, accessed 25 October 2021. 
Novavax, which uses insect cell technology, signed an exclusive deal to license production rights to the Serum 
Institute of India (which also produces and distributes Covishield). Covovax began clinical trials in India in March 
2021. See SEC filing, NOVAVAX, Inc., Commission file no. 0-26770, 30 July 2020, www.sec.gov/Archives/edgar/
data/1000694/000110465920090911/tm2026730d1_8k.htm, accessed 25 October 2021.
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environmental history in order to link specific experimental choices to environmental 
externalities should deepen our appreciation of how and why entomologically based 
approaches to vaccine development present appealing alternatives for many.

Since the coronavirus epidemic broke out, scientists in Japan have endeavoured to 
develop silkworm pupae that could double as edible Covid-19 vaccines. KAICO 
Ltd, established in 2018 by Kusakabe Takahiro, a professor in the Faculty of 
Agriculture at Kyushu University, has been utilising a biotechnological system that 
coaxes silkworms to generate made-to-order proteins that can function as useful 
reagents in regenerative medicine, diagnostic reagents for diseases, and vaccines. 
They too were positioned to respond uniquely during the unfolding Covid-19 crisis 
because of their location near a historic silkworm gene bank situated on the Kyushu 
University campus that permitted easy selection of silkworm strains most suited 
for the job. By injecting silkworms with recombinant baculoviruses containing a 
genetic sequence for the SARS-CoV-2 spike protein, the scientists could reprogram 
silkworm tissues to generate spike proteins necessary for vaccines.10

Baculoviruses specifically replicate in insect hosts, and the baculovirus technology 
used by laboratories such as at KAICO stems from the legacy of managing silkworm-
infecting pests during the nineteenth century. Scientists, then aided with but a 
simple microscope, had noticed crystalline protein matrices in the tissue of diseased 
silkworms. These are now understood as the calling card of nucleopolyhedrovirus 
(NPV) infection.11 NPVs, which belong to the Baculoviridae family of viruses, have 
throughout the twentieth century been used to microbially control unwanted pests 
such as Lymantria dispar—gypsy moths.12 Pest management objectives helped lead 
scientists to use the cells of pests to cultivate useful molecules from them. The alfalfa 
looper moth and fall armyworm (Spodoptera frugiperda) have also had reputations 
as pests, especially in the agricultural context. During the 1980s, US scientists Max 
Summers and Gale E. Smith (now a Novavax executive) developed a ‘Baculovirus 
Expression Vector System’ (BEVS), which involved developing recombinant 
baculoviruses and introducing them to these cultured moth cells.13 Such cells could 

10  Nishiyama Akihiko, ‘Kaiko ga korona no kyūseishu? Taberu wakuchin kaihatsu he’ [Silkworm as savior from 
coronavirus? Toward an edible vaccine], Nihon Keizai Shimbun, 4 August 2020; Ryosuke Fujita et al., ‘Efficient 
Production of Recombinant SARS-CoV-2 Spike Protein Using the Baculovirus-Silkworm System’, Biochemical and 
Biophysical Research Communications 529, no. 2 (2020): 257–62, doi.org/10.1016/j.bbrc.2020.06.020. Japanese 
names appear as they do in Japan, with the family name preceding the given name unless they appear otherwise in 
a publication. The history of silkworms as genetic resources in Kyushu, Japan, is discussed in the author’s Cocoon 
Cultures (forthcoming).
11  Emilio Cornalia, Monographia del bombice del gelso (Memorie dell’I.R. Istitutio Lombardo di Scienze. Lettere 
ed Arti, 6) (Milano: Bernardoni di Gio, 1856), 348–51; Angelo Maestri, ‘Del giallume’, in Frammenti Anatomici, 
Fisiologici e Patologici sul baco da seta (Pavia: Fusi, 1856), 117–20.
12  Dave Goulson, ‘Wipfelkrankheit: modification of host behaviour during baculoviral infection’, Oecologia 
(1997) 109: 219–28, doi.org/10.1007/s004420050076.
13  Max D. Summers and Gale E. Smith, A manual of methods for baculovirus vectors and insect cell culture procedures 
(College Station, TX: Texas Agricultural Experiment Station, 1987); US Patent No. 4,745,051: Method for Producing 
a Recombinant baculovirus Expression Vector; Granted 17 May 1988 (Gale E. Smith, Max D. Summers).
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handle the synthesis of larger proteins more readily than could bacterial systems.14 
In the context of developing Covid-19 vaccines, insect cell expression systems are 
gaining wider appreciation among biotechnology companies worldwide. Their 
economic efficacy has helped make baculovirus-based protein expression platforms 
appealing, especially in consideration of prioritising safety combined with mass 
production.15

Interest in rapidly developing vaccines and antibody tests for emergent infectious 
diseases had been instigated already by the time of the SARS crisis, which has 
pointed companies in Asia toward insect systems over the last two decades. The 
need for efficiency crucially pressured researchers to deploy accurate diagnostic 
test kits and effective vaccines in fast-moving outbreaks where they were needed 
quickly.16 Yet enhanced deployment speed has usually entailed greater costs. The fact 
that research reagents used in Japan largely came from overseas also motivated 
KAICO’s investors, who saw potential in the domestic reagent market.17 Efforts to 
develop rapid test kits and vaccines during the novel coronavirus pandemic made 
even more visible the logistical infrastructure of making and transporting reagents, 
antibodies and proteins for research, development, testing and production. Thus, 
for Covid-19, Kusakabe has explained to the press, their goal was not merely to 
speed up the process of producing vaccines. By lowering reagent production costs, 
he stressed the important possibility of stably producing inexpensive vaccines in 
Japan that could be administered to people in developing countries and elsewhere.18 
The development of vaccines using silkworms in this vision would ideally address 
the logistical shortcomings that unevenly distribute vaccines in the Global South.

14  Donald L. Jarvis, ‘Baculovirus–Insect Cell Expression Systems’, in Methods in Enzymology, ed. Richard R. 
Burgess and Murray P. Deutscher (San Diego, CA: Academic Press, 2009), 191–222, doi.org/10.1016/S0076-
6879(09)63014-7.
15  Linda A. Johnson, ‘Novavax: Large Study Finds COVID-19 Shot about 90% Effective’, Associated Press, 
14 June 2021, apnews.com/article/coronavirus-pandemic-science-business-health-02b977b3ed5cfa59643bef1baa
bde4f7, accessed 25 October 2021; Richard Hitchman, Robert Possee and Linda King, ‘Baculovirus Expression 
Systems for Recombinant Protein Production in Insect Cells’, Recent Patents on Biotechnology 3, no. 1 (2009): 46–54, 
doi.org/ 10.2174/187220809787172669; Takara Bio USA, ‘Insect expression overview’, www.takarabio.com/
learning-centers/protein-research/expression-systems/insect-expression-overview, accessed 25 October 2021; Life 
Technologies Corporation, ‘Bac-to-Bac® Baculovirus Expression System: An Efficient Site-Specific Transposition 
System to Generate Baculovirus for High-Level Expression of Recombinant Proteins’ (user guide) (Carlsbad, CA: 
Life Technologies Corporation, 2015).
16  Tony Greenway, ‘Why the insect cell system is a boost for vaccine development’, Health Awareness, 4 March 
2020, www.healthawareness.co.uk/vaccines/why-the-insect-cell-system-is-a-boost-for-vaccine-development, accessed 
25 October 2021; Alice Street and Ann H. Kelly, ‘Counting coronavirus: Delivering diagnostic certainty in a global 
emergency’, Somatosphere (blog), 6 March 2020, somatosphere.net/forumpost/counting-coronavirus-diagnostic-
certainty-global-emergency, accessed 25 October 2021.
17  ‘Kyūdaihatsu no kaiko, kenkyūsha wo zōin 19nendo ni beishinshutsu’ [Kyushu University’s silkworm project 
to expand into the United States in 2019 with more researchers], Nihon Keizai Shimbun, 9 November 2018.
18  Takenouchi Takahiro, ‘Kaiko kara wakuchin kōhobu’shitsu Kyūdai, rainendo ni mo rinshōkenkyū shinsei 
korona’ [Vaccine candidate from silkworm: Kyushu University to conduct clinical research on novel coronavirus 
next year], Asahi Shimbun, 27 June 2020, 34.
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Agricultural animal systems, values and 
vaccine manufacture
Disruptions to food supply chains are expected in disasters, but in pandemics, 
these issues refract in discomfiting ways that exceed food security concerns and 
fall into the arena of biosecurity.19 Fragilities in global supply chains underscore 
how the work of producing vaccines has often relied upon animal systems to 
produce serums, antigens and other medically valuable substances. Such systems 
reliant upon animals like cows and chickens are equally vulnerable to infectious 
diseases.20 For example, although eggs are used to manufacture influenza vaccines, 
disruptions from avian influenza pose the risk of also blocking their production.21 
Furthermore, the prospect of co-administering Covid-19 and influenza vaccines 
risks being impacted even if eggs cannot technically be used for Covid-19 vaccines.22 
In the way personal protective equipment shortages during early 2020 shed light 
upon the tenuous relationship between materials and the logistical provisioning of 
manufactured supplies, Covid-19 vaccine research illustrates both the strength and 
fragility of interconnectedness.

The difficulties of relying upon shipping and logistics to protect global health 
in the face of the outbreak had particularly encouraged ventures that focused 
primarily upon vaccines and therapeutics for animals to diversify their product 
range to humans.23 For instance, KAICO’s vaccine program had originally worked 
on producing different kinds of proteins used in diagnostic reagents and vaccines 
for coronaviruses that infect chickens and pigs. As they expanded to proteins key 
for protecting human health, the uses of insects have come to even more clearly 
exceed their known confines of binary categories such as pests or economically 
productive bodies. The work of making effective vaccines with insect cells and 

19  Vasco M. Carvalho et al., ‘Supply Chain Disruptions: Evidence from the Great East Japan Earthquake’, 
Social Science Research Network, Rochester, NY (23 August 2020); Philip Garnett, Bob Doherty and Tony 
Heron, ‘Vulnerability of the United Kingdom’s food supply chains exposed by COVID-19’, Nature Food 1, no. 6 
(June 2020): 315–18, doi.org/10.1038/s43016-020-0097-7; Kanika Mahajan and Shekhar Tomar, ‘COVID-19 
and Supply Chain Disruption: Evidence from Food Markets in India’, American Journal of Agricultural Economics 
103, no. 1 (2021): 35–52, doi.org/10.1111/ajae.12158; David Laborde et al., ‘COVID-19 Risks to Global Food 
Security’, Science 369, no. 6503 (31 July 2020): 500–2, doi.org/10.1126/science.abc4765.
20  D. A. Espeseth and H. Lasher, ‘History of Regulatory Requirements for Poultry Biologics in the United States, 
1970s to 1990s’, Avian Diseases 57, no. 2 (2013), 167–71, doi.org/10.1637/10372-091312-Hist.1.
21  Avian influenza. USDA has taken actions to reduce risks but needs a plan to evaluate its efforts: Report to Congressional 
requesters (Washington, DC: US Government Accountability Office, 2017).
22  This potential is discussed in a preprint article: Seth Toback et al., ‘Safety, Immunogenicity, and Efficacy of a 
COVID-19 Vaccine (NVX-CoV2373) Co-Administered with Seasonal Influenza Vaccines’, MedRxiv, 13 June 2021, 
2021.06.09.21258556, doi.org/10.1101/2021.06.09.21258556.
23  Ryosuke Fujita et al., ‘Efficient production of recombinant SARS-CoV-2 spike protein using the baculovirus–
silkworm system’, Biochemical and Biophysical Research Communications 529, no. 2 (August 2020): 257–62, doi.org/ 
10.1016/j.bbrc.2020.06.020.
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bodies reassigns how we value them.24 We need to appreciate how static categories 
of value are becoming complicated in order to gain a fuller sense of the dynamic 
relationship between entomological and human life. Intriguingly, an awareness that 
agro-industrial production yields the mammalian and avian surplus vital matter that 
has and still fuels many biomedical advances emerges from examining the growing 
use of insects in the context of valuing human health. Cognisance of this facet of 
biotechnology connects to the scientific rationale to seek, with insect life, more 
efficient and safer methods in the global effort to produce proteins for vaccines 
meant for humans. In addition to cost- and market-driven rationales, entomological 
alternatives illuminate how biological matter is exploited and the different reasons 
why animal lives are cared for in relation to human health.

Efforts to produce therapies with silkworms have been maturing over the last decade 
and a half in Asia. For example, in 2015, a team of scientists in Japan announced that 
they had successfully mass-produced influenza virus-like particles in silkworm larvae 
for vaccine use.25 BEVS-derived vaccines, from vaccines for swine flu, the human 
papilloma virus, or influenza, seem to be steadily developing and being commercially 
licensed around the world. Proponents of the baculovirus systems that generate these 
aforementioned vaccines especially stress they are safe because they do not involve 
live pathogens.26 These safety concerns also relate back to the link between vaccine 
production and agricultural systems. The team of Kyushu University scientists who 
used the baculovirus–silkworm system to synthesise and purify spike proteins have 
made a point of rendering their system free of foetal bovine serum. BEVS often use 
foetal bovine serum to encourage the productivity of infected insect cells, but Fujita 
Ryosuke et al. decided to avoid the serum for Covid-19 vaccine development in order 
to remove the potential contamination of prions or other virus-like organisms.27 
As a result, this trajectory of generalising baculovirus–silkworm protein expression 
systems seems to promise a way to avoid the use of serums from unborn calves 

24  Catherine Waldby, The Visible Human Project (London: Routledge, 2000). As Waldby puts it, such biovalue 
arises as new biological technologies, intended to promote human health, are generated from vital matter, which 
create new economic value as these things are exchanged.
25  Tatsuya Kato et al., ‘Silkworm expression system as a platform technology in life science’, Applied Microbiology 
and Biotechnology 85, no. 3 (2010): 459–70, doi.org/10.1007/s00253-009-2267-2; Hao Feng et  al., ‘Canine 
ParvovirusVP2 Protein Expressed in Silkworm Pupae Self-Assembles into Virus-Like Particles with High 
Immunogenicity’, PLoS One 9, no. 1 (2014), doi.org/10.1371/journal.pone.0079575; Akitsu Masuda et al., 
‘Purification and characterization of immunogenic recombinant virus-like particles of porcine circovirus type 
2 expressed in silkworm pupae’, Journal of General Virology 99, no. 7 (2018), 917–26, doi.org/10.1099/jgv.0. 
001087; Kuniaki Nerome et al., ‘The Large-Scale Production of an Artificial Influenza Virus-like Particle Vaccine 
in Silkworm Pupae’, Vaccine 33, no. 1 (January 2015): 117–25, doi.org/10.1016/j.vaccine.2014.11.009.
26  Rachael S. Felberbaum, ‘The Baculovirus Expression Vector System: A Commercial Manufacturing Platform 
for Viral Vaccines and Gene Therapy Vectors’, Biotechnology Journal 10, no. 5 (2015): 702–14, doi.org/10.1002/
biot.201400438.
27  Ryosuke Fujita et al., ‘Efficient Production of Recombinant SARS-CoV-2 Spike Protein Using the Baculovirus-
Silkworm System’, Biochemical and Biophysical Research Communications 529, no. 2 (August 2020): 257–62, doi.org/ 
10.1016/j.bbrc.2020.06.020.
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from cows headed for slaughter, and therefore mammalian systems altogether.28 
Although the idea of serum-free culture media has been gaining scientific attention 
for decades, these developments must be considered as more than mere biomedical 
issues.29 The potential to shift vaccine manufacturing’s reliance on the by-products 
of the meat and poultry industries helps us consider how insect–baculovirus systems 
relate to environmental and economical sustainability efforts. It also hints at the 
affective ties that humans have with mammals and birds that relate to the moral 
issues of using agricultural animal by-products that could make insect alternatives 
appear more socially ‘acceptable’. Beyond making vaccines, their administration to 
humans can also be rethought alongside other shifts in animal protein consumption 
as marked by the possibility of consuming the pupae of metamorphosing insects 
as a means of taking in the vaccine.30 In addition to biomedicine and food, the use 
of insects in the business of prolonging human and other animal life needs to be 
analysed in the context of the human consumption patterns that give the pandemic 
its relentlessly global character.31 Now, in addition to producing capital through the 
international commercial trade of its proteinaceous silk fibre, the silkworms selected 
for biomedicine carry therapeutic value and potential for securing human and 
animal health, while posing implications for sustainability, and creating a generative 
space for discussing questions about insects and pandemics that departs from the 
language of infestation.

Conclusion
To understand our efforts today to curb the spread of coronavirus infections 
worldwide, future historians will need to be willing to embrace a multifaceted 
understanding of animals as simultaneous sources of inspiration and anxiety 
that generate economic and social value, change and healing for (or protection 
against) various kinds of harm, medical or environmental. Emergent crises like 
the current pandemic will continually require greater openness to new ideas and 
different perspectives if public health crises are to become less energy-dependent 
or more environmentally and ethically sound. Here, an appreciative attention to 

28  Carlo E. A. Jochems et al., ‘The Use of Fetal Bovine Serum: Ethical or Scientific Problem?’, Alternatives to 
Laboratory Animals: ATLA 30, no. 2 (April 2002): 219–27, doi.org/10.1177/026119290203000208.
29  D. Barnes and G. Sato, ‘Methods for growth of cultured cells in serum-free medium’, Analytical Biochemistry 
102, no. 2 (1980): 255–70, doi.org/10.1016/0003-2697(80)90151-7.
30  F. S. Bodenheimer, ‘History of Entomophagy’, in Insects as Human Food: A Chapter of the Ecology of Man, ed. F. S. 
Bodenheimer (Dordrecht: Springer Netherlands, 1951), 39–69, doi.org/10.1007/978-94-017-6159-8_2; Noguchi 
Kenichi, Konchūshoku Senshinkoku Nippon [Leading nation in entomophagy Japan] ([Tokyo: Aki Shobō], 2008). 
Insects have been well-regarded as a valuable source of complete proteins in many parts of the world for centuries.
31  The commercial prospect of creating sustainable cultured meat has additionally contributed to growing 
interests in sustaining cell lines without traditional serum-based media. For example, A. M. Kolkmann et al., 
‘Serum-free media for the growth of primary bovine myoblasts’, Cytotechnology 72, no. 1 (2020), 111–20, doi.org/ 
10.1007/s10616-019-00361-y.
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insect bodies can play a role. Insects have often occupied a lesser stature in the 
eyes of humans than charismatic megafauna. Examples from the twentieth century, 
such as the introduction of the Japanese beetle and San Jose scale (Aspidiotus 
perniciosus) to California, have demonstrated how the connections drawn between 
the invasiveness of some insect species, their damage to plants, and the double bind 
faced by Japanese-American gardeners who sprayed food crops with insecticides 
that sickened consumers, have made it very easy for both public and government 
to criminalise Asian immigrants and parallel them with pestilence––entomological 
threats to native ecologies that deserve to be eradicated.32 If the pandemic’s related 
hate-based name-calling directed at East Asians in the twenty-first century is any 
indication, our negatively associated memories of insects as invasive, dangerous or 
economically damaging species, for instance, have lasting effects upon society.33 
Perhaps, by attending to new historical contexts connected to the use of animals in 
the formation of diagnostic tools and vaccines for Covid-19, insects as a whole can 
gain new kinds of appreciation. And, perhaps, that is one six-legged step of many 
more that can make a difference.

32  Shinozuka, ‘Deadly Perils: Japanese Beetles and the Pestilential Immigrant, 1920s–1930s’, 883.
33  I. M. Nick, ‘In the Name of Hate: An Editorial Note on the Role Geographically Marked Names for 
COVID-19 Have Played in the Pandemic of Anti-Asian Violence’, Names 69, no. 2 (2021): 1–10, doi.org/10.5195/
names.2021.2276; Aggie J. Yellow Horse, ‘Anti-Asian Racism, Xenophobia and Asian American Health during 
COVID-19’, in The COVID-19 Crisis: Social Perspectives, ed. Deborah Lupton and Karen Willis (Abingdon and 
New York: Routledge, 2021), doi.org/10.4324/9781003111344-21.

http://doi.org/10.5195/names.2021.2276
http://doi.org/10.5195/names.2021.2276
http://doi.org/10.4324/9781003111344-21


121

Agnotology of virology: The origins 
of Covid-19 and the next zoonotic 
pandemic

LYLE FEARNLEY
Singapore University of Technology and Design, Singapore

Abstract
Global pandemic preparedness initiatives rely on a vision of viral discovery—
to rapidly detect and respond to emerging viruses, or even predict their 
future emergence. But despite the fact that the emergence of a coronavirus 
was accurately predicted, and the new virus was also rapidly detected, viral 
discovery failed to prevent or contain the Covid-19 pandemic. In this paper, 
I trace the history of the viral discovery paradigm in order to illuminate 
its ‘agnotology’—that is, what is ignored in the production of virological 
knowledge. I argue that this ignorance is primarily a question of scale: the 
massive expansion in molecular knowledge of viruses has not been matched 
by knowledge about the ecology of virus emergence.

Keywords: disease ecology; influenza; SARS-CoV-2; molecularisation; scale; laboratory

In December 2012, the British medical journal The Lancet published a paper written 
by leading researchers on zoonotic emerging diseases. The paper carried an unusually 
ambitious title: ‘Prediction and prevention of the next pandemic zoonosis’. Despite 
the fact that ‘no pathogens have been predicted before their first appearance’, the 
authors argued that ‘patterns’ in the origin of novel pathogens, combined with 
advances in virological analysis, communications and computational tools, now 
‘promise[d] the possibility’ of pandemic prediction. By focusing surveillance on 
high-risk ‘hot spots’—primarily zones with intensive human–animal interactions; 
and by deploying new forms of pathogen surveillance, such as metagenomics—
the authors heralded a new era of viral discovery.1 Routinely detecting new viruses 
in animal reservoirs, such viral discovery programs would enable the development 
of countermeasures, such as vaccines, before even a single human fell sick. Future 
outbreaks could become not only rapidly detectable, but even predictable, enabling 
a shift in global health from response to outbreaks of disease toward pre-emption of 
pandemic emergence. 

1  Stephen S. Morse et al., ‘Prediction and prevention of the next pandemic zoonosis’, Lancet 380, no. 9857 
(1 December 2012): 1956–65, doi.org/10.1016/S0140-6736(12)61684-5.
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Exactly seven years later, in December 2019, the Wuhan Institute of Virology in 
China identified a sample taken from a cluster of atypical severe pneumonia patients 
as a novel coronavirus. But within weeks of their discovery, the novel coronavirus—
now known as SARS-CoV-2—had spread across China and beyond China’s borders. 
All too quickly, the pandemic was upon us.

By now, we are used to narrating the Covid-19 pandemic as a dramatic failure of 
science and public health governance. But the rapid identification of the novel virus 
was in many ways a remarkable success for viral discovery. Or at least, a partial 
success—an incomplete victory so tragic that it brings to mind Cassandra’s curse.

Building the global virome: 2011–20
In 2011, I met Dennis Carroll, director of USAID’s PREDICT program and one 
of the authors of the Lancet paper, at the World Health Organization’s China office 
just outside the East Gate of old Beijing. Carroll is a tall man with silver hair in a 
shoulder-length, impeccably neat cut, and presents himself as a sophisticated and 
cultured version of the scientist, more visionary than technician. In his talk at the 
WHO office, which sprinkled references to Gabriel García Márquez among the 
epidemic curves (‘love in the time of pandemics’), he looked ahead to a future era 
of viral discovery.

‘Think about HIV’, he told us. By the time it was detected, HIV was already a global 
pandemic. Yet what is more terrifying is that ‘were another disease like HIV to 
appear, we have no greater capability than at that time’ to detect it. HIV is a disease 
in which the onset of symptoms is not seen for up to 10 years after infection, so 
there is a long period of invisible circulation. Though HIV is perhaps an extreme 
case, traditional public health surveillance is too slow for most emerging diseases—
once a cluster is detected in the human population, Carroll argued, it is often too 
late to contain the outbreak. Global health needed to establish new forms of early 
warning that focused on surveillance of animals—that is, isolating and analysing the 
viruses circulating in animals before they spill over to humans.

In the following decade, the USAID PREDICT program, the EcoHealth Alliance, 
Metabiota and other research groups poured funds and resources into sampling 
viruses from animals, sequencing them, studying them and assessing their potential 
risk. Carroll himself spearheaded the work of a consortium called the ‘Global 
Virome Project’—an effort to build transnational collaboration across these viral 
discovery programs in order to construct a map of the global virome—a ‘global atlas 
of most of the planet’s naturally occurring potentially zoonotic viruses’.2

2  Dennis Carroll, ‘Building a global atlas of zoonotic viruses’, Bulletin of the World Health Organization 96, no. 4 
(2018): 292–4.
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But as Carroll acknowledged in his talk that day in Beijing, such an effort could not 
realistically sample all viruses on the planet. Rather, it would begin by focusing viral 
discovery on certain high-risk geographical regions, certain high-risk animal species 
and certain high-risk virus families.

Where were these high-risk regions imagined to be? Along with tropical regions 
of South America, Africa and Southeast Asia, China soon came to the centre of 
global viral discovery programs. And in the aftermath of the SARS outbreak in 
2003 and the highly pathogenic avian influenza (HPAI) strains after 1997, viral 
discovery work in China focused primarily on two types of viruses: influenzas and 
coronaviruses.

Due to a momentary affinity between global scientific interest in China and China’s 
efforts to develop scientific prowess on the global stage, the results were significant. 
Between 2011 and 2016, viral discovery programs led by Chinese laboratories, 
including the Wuhan Institute of Virology, collected at least 15 novel coronaviruses 
from bats, including 11 isolated from a single bat cave in south China’s Yunnan 
Province.3 At the Wuhan Institute and its collaborating laboratories (both in China 
and the United States), these bat coronaviruses were sequenced, analysed and in 
some cases used in ‘gain-of-function’ experiments.4 Based on their research,  the 
scientists put forth something like a prediction: their research had ‘revealed’, 
they wrote in 2017:

that various SARSr-CoVs [SARS-related coronaviruses] capable of using 
human ACE2 [an angiotensin-converting enzyme] are still circulating among 
bats in this region. Thus, the risk of spillover into people and emergence of 
a disease similar to SARS is possible.’5

Two years later, in December 2019, when a cluster of atypical pneumonia cases 
appeared at hospitals in Wuhan, a few samples were sent to the Wuhan Institute 
of Virology, where scientists rapidly sequenced the virus and conducted the same 
kind of bioinformatic analysis they showcased in the 2017 paper. Identifying the 
virus as a SARS-like coronavirus, they also showed that it had a ‘probable bat 
origin’, based on its similarity to other viruses in their collection.6 The prediction 
that a coronavirus could emerge from bats into humans seemed to have come true, 
apparently vindicating the program of viral discovery.

3  Ben Hu et al., ‘Discovery of a Rich Gene Pool of Bat SARS-Related Coronaviruses Provides New Insights into 
the Origin of SARS Coronavirus’, PLOS Pathogens 13, no. 11 (30 November 2017): e1006698, doi.org/10.1371/
journal.ppat.1006698.
4  On gain-of-function research, see Andrew Lakoff, ‘A Fragile Assemblage: Mutant Bird Flu and the Limits of 
Risk Assessment’, Social Studies of Science 47, no. 3 (June 2017): 376–97, doi.org/10.1177/0306312716666420. 
5  Hu et al., ‘Discovery of a Rich Gene Pool of Bat SARS-Related Coronaviruses Provides New Insights’.
6  Peng Zhou et al., ‘A Pneumonia Outbreak Associated with a New Coronavirus of Probable Bat Origin’, Nature 
579, 3 February 2020, doi.org/10.1038/s41586-020-2012-7.
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Unfortunately, however, this glimmer of success only highlighted the broader 
failure—for although they had very accurately predicted the next zoonotic 
pandemic, doing so did nothing to prevent it. In this paper, I draw on my archival 
research and fieldwork experiences to explore how this virological paradigm came to 
dominate pandemic preparedness; interrogate its obsession with discovering points 
of origin; and, finally, explore why, despite the incredible power of virological tools 
to reveal the reservoirs where viruses hide, the paradigm of viral discovery remained 
powerless to prevent the emergence of a pandemic when it arrived.

The origin of pandemic ‘origins’: The 1957 
‘Asian’ flu
The roots of global programs to identify the origins of pandemics lie in the WHO’s 
effort to build a worldwide surveillance system for pandemic influenza. In the 
1940s, the WHO designed the World Influenza Programme, as it was then called,7 
as a worldwide network of laboratories that would be capable of isolating and 
identifying influenza viruses, and then sending reports and virus samples to the 
World Influenza Centre (WIC) at the National Institute for Medical Research in 
London. The idea, according to the Director of the WIC, C. H. Andrewes, was that:

One might perhaps hope to isolate a strain from the beginning of an epidemic, 
adapt it to growth in fertile eggs and produce a vaccine in time to be of use 
before the epidemic is over. In practice, there is not nearly enough time to do 
this within one country. But if it could be shown that a new—and especially 
lethal—strain was spreading from country to country, the vaccine might be 
produced in time to protect countries yet unattacked.8

In May 1957, Dr J. H. Hale sent a telegram to the London WIC reporting an 
‘extensive’ outbreak of influenza in colonial Singapore, and followed up by forwarding 
samples of the ‘isolated strains’. Researchers in London identified a ‘new variant’ of 
Influenza A in the samples that ‘appears to be so different from previous strains that 
existing vaccines would probably not give protection’.9 People were unlikely to have 
any natural immunity to such a new variant, meaning the virus could spread quickly 
and widely—and would likely cause a global pandemic.

7 Today known as the Global Influenza Surveillance and Response System.
8  World Health Organization, Minutes of the Fourth Session of the Interim Commission Held in Geneva from 
30 August to 13 September 1947 (Official Records of the World Health Organization, 6) (New York and Geneva: 
World Health Organization, 1948), 194.
9  Memo to All Influenza Centres, 24 May 1957. ARC010-3, Centralized Files, 3rd Generation, Sub-fonds 3, Box 
I2-418-412. WHO Archives, Geneva. See similar account in World Health Organization, Weekly Epidemiological 
Record 22 (29 May 1957), 277.
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Although the WHO did not succeed in developing vaccines quickly enough to 
prevent disease in any country, the monitoring of the pandemic as it spread across 
the world did create a clear geographical narrative of where the pandemic began, 
a narrative that lies behind the pandemic’s colloquial name: ‘Asian influenza’. Still, 
the precise origin remained a mystery, though anecdotal reports from Hong Kong 
suggested that the first cases may have been in southern mainland China, not in 
Singapore.10 At China’s borders, however, the World Influenza Programme reached 
the limits of its vision, despite its worldwide pretensions. In 1957, mainland China 
was not included within the World Influenza Programme, or indeed any WHO 
program, because the People’s Republic of China was not a member of the United 
Nations. The Republic of China, based in Taiwan, retained the official China seat 
at the UN until 1972. As a result of Cold War geopolitics, no direct reports about 
influenza came from Beijing during the course of the 1957 pandemic.

In fact, although WHO officials did not know it for some time, Chinese scientists had 
discovered the outbreak and identified the novel variant virus around two months 
earlier. This was largely due to the scientific work of Dr Zhu Jiming (also known as 
Chu Chi-Ming). Zhu had trained at the University of Cambridge, then worked at 
the WIC in London from 1948 to 1950 alongside Andrewes. After the Communist 
revolution, Zhu returned to China, working first in Beijing and then in Changchun 
at the National Institute of Biological Products. In March 1957 a large outbreak of 
influenza broke out in Changchun, and Zhu and his laboratory promptly isolated 
several viruses from patients. They identified the samples as an Influenza A virus, but 
also found something surprising: in laboratory tests, they ‘could not see any relation 
whatsoever between the new viruses and previous A type viruses’.11 The ‘queer 
variant’, as Zhu called it,12 was the most significant variation seen in the influenza 
virus since the 1946 A-Prime pandemic, suggesting a process of antigenic change 
much greater than could be explained by the annual accumulation of genetic errors 
through mutation. This was a significant finding: Robert Webster and W. Graeme 
Laver later remembered that ‘the recognition that a major antigenic shift occurs in 
influenza viruses was first described by Dr. Chu’ [Zhu], demonstrating for the first 
time the now familiar distinction between antigenic ‘drift’ (mutation) and ‘shift’ 
(genome segment reassortment) associated with the evolution of influenza viruses.13 
As A. M. Payne of the WHO acknowledged in a later paper:

10  World Health Organization, Weekly Epidemiological Record 19 (10 May 1957), 241; George Dehner, Influenza: 
A Century of Science and Public Health Response (Pittsburgh, PA: University of Pittsburgh Press, 2012), doi.org/ 
10.2307/j.ctt6wrdfm.
11  Jiming Zhu, Xiao Jun, and Zhengzhang Hao (朱既明， 萧俊， 郝成章), 1957 年流行性感冒流行的病
毒类型和性状Ⅰ. 长春分离的病毒, 《科学通报, 30 June 1957, 374.
12  Chi-Ming Chu (Zhu Jiming), ‘The Etiology and Epidemiology of Influenza: An Analysis of the 1957 
Epidemic’, Journal of Hygiene, Epidemiology, Microbiology, and Immunology 2, no. 1 (1958): 1–8. A note on the last 
page indicates the article was received by the journal on 2 December 1957.
13  W. Graeme Laver and Robert G. Webster, ‘In Memoriam: Chu Chi Ming (1917–1998)’, Virology 255, no. 1 
(1999): 1, doi.org/10.1006/viro.1998.9551.
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It is clear that [the Chinese researchers] recognized most of the important 
features of the virus which have since been described elsewhere. It is 
unfortunate that this information did not reach the rest of the world until the 
epidemic was already spiraling widely. If it had we would have had two more 
months to prepare.14

But answering the question of the geographical origin of the new influenza 
virus merely raised new questions. In a paper published in 1958 in a Soviet-bloc 
Czechoslovakian medical journal, Zhu not only specified that the ‘new virus actually 
originated in China’, but also raised a critical question: ‘How and why’, he asked, 
did such a variant arise? The answer, Zhu reminded the readers, could not be gradual 
mutation: the antigenic change in the new variant strain was much more than could 
possibly occur through mutation. Instead, he suspected an ‘unexpected animal 
reservoir as the origin of this queer variant’.15 If flu pandemics began when viruses 
escaped animal reservoirs and into human bodies, then there was something about 
the ecology of human–animal relations that drove pandemic emergence.

The molecularisation of disease ecology
Since the 1960s, research on the origin of influenza pandemics has centred on 
the hypothesis that new viruses originate from animal reservoirs. Sampling and 
experimental research efforts have aimed to pinpoint the precise ‘zoonotic diagram’16 
of relations between species that results in the periodic emergence of new pandemic 
strains. Yet precisely as the ‘ecology of influenza’ became the dominant conceptual 
framework for understanding the origins of influenza pandemics, scientists 
experimentally defined this ecology at a molecular scale.

In her recent work on epigenetics, Margaret Lock has described the ‘molecularization 
of the environment’. She writes that epigenetics research enacts something of a 
paradox: while on the one hand epigenetic findings are demanding that science 
move away from genetic reductionism towards ‘inquiry into the way in which the 
biology of living entities is continually modified … by environmental stimuli’, at 
the same time this ‘environment’ is experimentally defined at a miniaturised scale 
of molecular pathways—effectively bracketing out the role of broader historical, 
political and sociocultural environments. As she glosses it, ‘“nurture” is in effect 
miniaturized and molecularized for the purposes of this research’.17

14  A. M. Payne, ‘Some Aspects of the Epidemiology of the 1957 Influenza Pandemic’, Proceedings of the Royal 
Society of Medicine 51, no. 1009 (1958), doi.org/10.1177/003591575805101205.
15  Chi-Ming Chu (Zhu Jiming), ‘The Etiology and Epidemiology of Influenza’, 1–8.
16  Christos Lynteris, ‘Zoonotic Diagrams: Mastering and Unsettling Human–Animal Relations’, Journal of the 
Royal Anthropological Institute 23, no. 3 (2017): 463–85, doi.org/10.1111/1467-9655.12649.
17 Margaret Lock, ‘Comprehending the body in the era of the epigenome’, Current Anthropology 56, no. 2 (April 
2015), 151–77, doi.org/10.1086/680350.

http://doi.org/10.1177/003591575805101205
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What happened in influenza research is similar. Consider the most important 
researcher on the animal origins of influenza since the 1970s—Robert Webster. 
His experiments aimed to experimentally demonstrate how antigenic ‘shift’ could 
happen—the large antigenic change that Zhu Jiming had discovered, and that Zhu 
linked to the emergence of flu pandemics. Webster infected one pig with a ‘human’ 
influenza virus (Hong Kong virus), another with a ‘swine’ influenza virus, and then 
held the infected pigs in a confined area with several uninfected ‘contact pigs’. After 
a week, four ‘contact pigs’ were not only infected with the two parent viruses, but 
also infected with new antigenic hybrid variants, or mixtures of the two parent 
viruses—the viruses had reassorted inside the pigs.18 As the scientists concluded:

these studies provide evidence that recombination between influenza viruses 
from man, lower animals and birds can occur in vivo under conditions of 
natural transmission and give rise to ‘new’ influenza viruses19 

Webster and his colleagues drew particular attention to the role of the pig as a ‘mixing 
vessel’ for multiple flu strains.20

Once Webster’s hypothesis was confirmed in laboratory experiments, others 
translated the laboratory back onto China’s landscapes.21 In a 1982 paper reporting 
from a conference on the ecology of influenza, Kennedy Shortridge and C. H. Stuart-
Harris cite Webster’s findings and point out that ‘the densely populated, intensively 
farmed area of southern China adjacent to Hong Kong is an ideal place for events 
such as interchange of viruses between host species’. Drawing on anecdotal reports 
and a couple of cursory visits in rural areas of south China, Shortridge and Stuart-
Harris suggested that the experimental conditions created in Webster’s laboratory 
were the actual landscapes of southern China:

In the villages, it is common to see ducks, geese, and chickens running loose 
in proximity to pigs and water buffaloes and to see small children playing in 
this environment. The closeness between man and animals could provide an 
ecosystem for the interaction of their viruses.

Shortridge and Stuart-Harris proposed that southern China could be the ‘epicentre’ 
of influenza pandemics.22

18 For example, R. G. Webster and C. H. Campbell, ‘The in vivo production of “new” influenza A viruses: II. In 
vivo isolation of “new” viruses’, Virology 48, no. 2 (May 1972): 528–36, doi.org/10.1016/0042-6822(72)90063-3.
19 R. G. Webster, C. H. Campbell and A. Granoff, ‘The “in vivo” production of “new” influenza viruses: III. 
Isolation of recombinant influenza viruses under simulated conditions of natural transmission’, Virology 51, no. 1 
(January 1973):149–62, doi.org/10.1016/0042-6822(73)90375-9.
20 R. G. Webster et al., ‘Evolution and ecology of influenza A viruses’, Microbiological Reviews 56, no. 1 (March 
1992): 152–79, doi.org/10.1128/MMBR.56.1.152-179.1992.
21  See Bruno Latour on Louis Pasteur’s translations between laboratory and farm settings: Bruno Latour, ‘Give 
Me a Laboratory and I Will Raise the World’, in Science Studies Reader, ed. Mario Biagioli (London: Routledge, 
1999): 258–75; Bruno Latour, The pasteurization of France (Cambridge, MA: Harvard University Press, 1988).
22  Kennedy Shortridge and C. H. Stuart-Harris, ‘An Influenza Epicentre?’, Lancet 8302 (9 October 1982): 
812–13, doi.org/10.1016/S0140-6736(82)92693-9.
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http://doi.org/10.1128/MMBR.56.1.152-179.1992
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And yet, what is missing from all of this is any inquiry into the actual ecology 
of host animals, their relationships to each other and to humans, and how these 
too might be ‘new’—changing over time as agricultural technologies advance, as 
economies develop and as consumption habits change. To adapt a distinction made 
by the historian Warwick Anderson, research on the zoonotic origins of pandemics 
adopted ecology as more of a ‘metaphor’ than an ‘analytic’;23 taking the point of 
view of the virus, it focused attention on parasite–host relations, but ignored the 
landscape-scale changes that could reshape the range and interactions of the host 
animals themselves—including, of course, potential human hosts.

The agnotology of virology
As influenza research became the paradigm for the studies of ‘emerging diseases’ 
after the 1990s, programs of viral discovery and analysis were extended to a range 
of new viral threats from Ebola to Henipaviruses to SARS coronaviruses. New tools 
from molecular biology, genomics and bioinformatics offered ever more precise 
understandings of the interior structures of these viruses, while infrastructure for 
sampling and analysing viruses was extended to more and more ‘hotspots’ of viral 
emergence, culminating in the development of programs like the Global Virome 
Project.

With this background in mind, it is not surprising that the molecular-scale approach 
to disease ecology once again dominated efforts to understand the origins of the 
pandemic in the response to the outbreak of Covid-19. For example, when the 
Wuhan Institute of Virology reported the results of their sequencing work on SARS-
CoV-2, they argued that the virus had a ‘probable bat origin’.24 Using phylogenetic 
methods, the Institute compared the sequence of the new virus with an archive of 
previously sampled and sequenced coronaviruses and showed that the new strain 
most closely resembled a virus they had isolated from a bat in Yunnan. In other 
words, the genetic relatedness between viruses was taken as evidence for a zoonotic 
relation between bats and humans: viral phylogeny standing for interspecies spillover. 
Others using similar methods have proposed snakes, Malayan pangolins or mink as 
possible ecological sources of SARS-CoV-2.

An important rationale for the phylogenetic search for origins is the prediction and 
prevention of the next pandemic. As Peter Embarek, who led the WHO’s mission 
to Wuhan in search of the origin of the coronavirus, explained: ‘if we understand 
how this one jumped from bats origin into humans, we can perhaps prevent similar 

23  Warwick Anderson, ‘Natural Histories of Infectious Disease: Ecological Vision in Twentieth-Century 
Biomedical Science’, Osiris 19 (2004): 39–61, doi.org/10.1086/649393.
24  Peng Zhou et al., ‘A Pneumonia Outbreak Associated with a New Coronavirus of Probable Bat Origin’, Nature 
579 (3 February 2020), doi.org/10.1038/s41586-020-2012-7.
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events in the future. To prevent similar pandemics’.25 Thus far, however, the impact 
of the virological search for origins is ambiguous at best. In the infamous posts 
purporting to depict the consumption of ‘bat soup’ in China that went viral in 
early 2020, images of a Chinese woman eating a bat were linked with the research 
published by the Wuhan Institute claiming the virus had a ‘probable bat origin’.26 
In a less Orientalist, but perhaps no less ideological extension of scientific facts 
beyond what they warrant,27 19 Chinese academicians later called for a ban on the 
consumption of all wild animals, based on evidence that the virus came from a 
wildlife reservoir. Several months later, China banned all farming of wild animals for 
food consumption, potentially putting an estimated 14 million people who breed 
wildlife out of business, including many who previously bred species that are not 
considered significant zoonotic risks (such as frogs).28 Yet there remains no evidence 
that farmed wild animals played any role in the outbreak, nor that consumption of 
wildlife was responsible for viral spillover. Rather than improving global capacity to 
prevent the next pandemic, virological claims about bat origins seem to have mostly 
been adopted in the service of a variety of geographies of blame.29

My point is not that virological claims about zoonotic emergence are directly 
responsible for the spread of false or unproven accusations. Rather, I want to draw 
attention to what is absent from these scientific studies, or what could be called 
the agnotology of virology. As defined by Robert Proctor, agnotology is the study 
of ignorance, based on the premise that ignorance is ‘more than a void’, and that 
ignorance is produced. In this case, the very power and success of the virus laboratory 
produced ignorance because of the ‘selective’ nature of its attention.30 By defining 
disease ecology at a molecular scale, enormous advances were made in understanding 
the structure of viral pathogens and their phylogenetic relationships. Thousands of 
papers have been published on the SARS-CoV-2 genome, many hoping to infer 
from this molecular data something about how the virus emerged. Yet even basic 

25  World Health Organization, ‘Episode #21: Covid-19: Origins of the SARS Cov-2 virus’, Science in 5, 
14 January 2021, www.who.int/emergencies/diseases/novel-coronavirus-2019/media-resources/science-in-5/episode-
21---covid-19---origins-of-the-sars-cov-2-virus, accessed 24 September 2021.
26  The full text of the post reads: ‘A woman eats a whole bat in disturbing footage which has recently surfaced on 
the internet, as scientists link the deadly coronavirus to the flying mammals. Bat soup is a popular dish in #Wuhan, 
#China where the virus originated.’ In reality, the image shows travel show host Mengyun Wang eating a local dish 
served on the island of Palau in the western Pacific.
27  On scientific ideology, see Georges Canguilhem, ‘The History of Science’, in A Vital Rationalist: Selected 
Writings from Georges Canguilhem, ed. Francois Delaporte (New York: Zone, 1994), 36; and my discussion of 
Canguilhem in Virulent Zones, Chapter 2.
28  However, several animal species were reclassified as ‘special-type livestock’, rather than wild animals, and permitted 
for food farming. In addition, farming of wild animals for fur, medicine and other products was still permitted.
29  Paul Farmer, Aids and Accusation: Haiti and the Geography of Blame (Berkeley, CA: University of Calfornia 
Press, 1992).
30  Robert Proctor and Londa L. Schiebinger, Agnotology: The making and unmaking of ignorance (Stanford, CA: 
Stanford University Press, 2008), 3, refer to this as ‘ignorance as lost realm’.
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questions about the migratory ranges of different bat species, or the supply chains 
and farming system for animal meats and other products in China, are rarely even 
asked, let alone answered.

In my book Virulent Zones, I highlighted the potential offered by ‘nonvirological’ 
approaches to the study of pandemics, gathering around terms like ‘One Health’ and 
‘planetary health’, and involving a broader range of disciplines from veterinarians to 
ecologists to data scientists.31 As the ecologically minded team I followed in my 
fieldwork explained, predictions or forecasts based on viral discovery alone are often 
poorly equipped to monitor the ‘gradual changes in anthropogenic, environmental 
and wildlife factors’ that may drive new viruses to emerge.32 Viral discovery tells us a 
lot about how viruses mutate and reassort, but not enough about the ‘mutations’ and 
‘reassortments’ of livestock economies, rural–urban ecosystems and cultural practices 
that determine where and when viruses spill over into human populations.33 Amidst 
the agnotology of virology, we have achieved greater and greater precision in the 
understanding of the global virome, but this molecular knowledge failed to prevent 
a pandemic that viral discovery programs accurately predicted. Unlike Cassandra, 
the reason virologists have failed to translate prediction into prevention is not 
because their claims do not command belief. Rather, the vision of viral discovery 
may be zoomed to the wrong scale.

31  Lyle Fearnley, Virulent Zones: Animal Disease and Global Health at China’s Pandemic Epicenter (Durham, NC: 
Duke University Press, 2020), doi.org/10.1515/9781478012580.
32  Marius Gilbert, Xiangming Xiao and Timothy P. Robinson, ‘Intensifying Poultry Production Systems and the 
Emergence of Avian Influenza in China: A “One Health/Ecohealth” Epitome’, Archives of Public Health 75, no. 1 
(27 November 2017): 48, doi.org/10.1186/s13690-017-0218-4.
33  For other anthropological calls along these lines, see Hannah Brown and Ann H. Kelly, ‘Material Proximities 
and Hotspots: Toward an Anthropology of Viral Hemorrhagic Fevers: Material Proximities and Hotspots’, 
Medical Anthropology Quarterly 28, no. 2 (June 2014): 280–303, doi.org/10.1111/maq.12092; Frédéric Keck, 
Avian Reservoirs: Virus Hunters and Birdwatchers in Chinese Sentinel Posts (Durham, NC: Duke University Press, 
2020), doi.org/10.1215/9781478007555; Celia Lowe, ‘Viral Clouds: Becoming H5N1 in Indonesia’, Cultural 
Anthropology 25, no. 4 (2010): 625–49, doi.org/10.1111/j.1548-1360.2010.01072.x.
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How might attention to zoonotic emerging diseases be more equitably distributed 
across the globe? It is a provocative and timely question asked by Lisa Onaga in her 
essay ‘Reprogramming the Story’, particularly in light of the violent, racist attacks 
experienced by Asian people during the Covid-19 pandemic. Spillover origin stories 
can too readily stigmatise people and regions, placing blame for outbreaks on foreign 
bodies—human and non-human—as we witnessed when former United States 
President Donald Trump inculpated China for the virus’s origins.1 But this was not 
the first time a politician would capitalise on an epidemic to incite hatred and fear. 
In the summer of 2014, as the worst Ebola outbreak in history devastated the West 
African nations of Guinea, Liberia and Sierra Leone, Trump, who then had his eyes 
on the White House, added to the already widely circulating public fears, suspicions 
and scapegoating, tweeting: ‘stop all flights from EBOLA infected countries or the 
plague will … spread inside our “borders”’.2 Racial stigmatisation by Trump and 
others prompted a widespread social media campaign among people in the Liberian 
diaspora: ‘I am a Liberian, I am not a virus’.3 More often than not, wealthy nations 
see zoonotic diseases, like SARS, Ebola and Zika, as problems of the Other, diverting 
attention away from systems of structural violence and racism intertwined with 
global circuits of capital that have produced inequitable environmental burdens and 
health disparities within and between nations.4

1  See, for example, Alice Rudge, ‘Thinking Beyond the ‘Wild Pandemic’, Edge Effects, 25 March 2021.
2  Tweet dated 2 August 2014: Sam Wong and Frank Swain, ‘What Donald Trump has said about science—and 
why he’s wrong’, New Scientist, 4 August 2016, www.newscientist.com/article/2099977-what-donald-trump-has-
said-about-science-and-why-hes-wrong, accessed 21 October 2021.
3  See Abby Phillip and Charity Brown, ‘“I am a Liberian, not a virus”: Campaign fights back against Ebola 
stigma’, Washington Post, 22 October 2014, www.washingtonpost.com/news/to-your-health/wp/2014/10/22/i-am-
a-liberian-not-a-virus-campaign-fights-back-against-ebola-stigma, accessed 21 October 2021.
4  On the problem with patient zero and origin stories in the context of the 2014 Ebola outbreak, see Adia 
Benton, ‘What’s the Matter Boss, We Sick? A Meditation on Ebola’s Origin Stories’, in Ebola’s Message: Public 
Health and Medicine in the Twenty-First Century, ed. Nicholas G. Evans, Tara C. Smith and Maimuna S. Majumder 
(Cambridge, MA: MIT Press, 2016); 85–94; Paul Farmer, Fevers, Feuds, and Diamonds: Ebola and the Ravages of 
History (New York: Farrar, Straus and Giroux, 2020).
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Map 1: Yellow areas visible on this ‘heat’ map indicate locations with a high risk of 
the appearance of a zoonotic emerging infectious disease event.
Source: Toph Allen et. al., ‘Global hotspots and correlates of emerging zoonotic diseases’, Nature Communications 
8, no. 1124 (2017): 4. doi.org/10.1038/s41467-017-00923-8.

Consider, for example, this risk index map published in a 2017 Nature 
Communications article, ‘Global hotspots and correlates of emerging zoonotic 
diseases’.5 The highlighted yellow regions signify higher risk probabilities of zoonotic 
emerging infectious disease events, weighted by population, according to a model 
developed by an international group of researchers, many of whom are affiliated 
with the EcoHealth Alliance. The map is meant to call attention to the high risk 
of disease emergence in tropical forest regions with high mammalian biodiversity 
that are witnessing large-scale, anthropogenically driven land use changes. Ignore 
the risks associated with high population density areas in Europe and the United 
States, and the ‘heat’ map becomes reminiscent of nineteenth-century global disease 
maps produced in the age of empire. Splotches of yellow light up the ‘torrid zones’, 
regions where the prevalence of malaria, yellow fever and other tropical diseases 
was once regarded by colonial officials, corporations, and medical and scientific 
experts as impediments to white occupation and settlement, and a justification for 
public health intervention and control. How past and present scientific research, 
public health concerns and popular narratives have come to shape the creation of 
contemporary biodiversity and disease hotspots around the world is a question 
that scholars in medical anthropology, the history of science and medicine, and the 
environmental humanities have only recently begun to address.6

5  Toph Allen et al., ‘Global hotspots and correlates of emerging zoonotic diseases’, Nature Communications 8, 
no. 1124 (2017), doi.org/10.1038/s41467-017-00923-8.
6  See, for example, Hannah Brown and Ann H. Kelly, ‘Material Proximities and Hotspots: Toward an Anthropology 
of Viral Hemorrhagic Fevers’, Medical Anthropology Quarterly 28 (2014): 280–303, doi.org/10.1111/maq. 12092; 
Guillaume Lachenal, ‘Lessons in Medical Nihilism: Virus Hunters, Neoliberalism, and the AIDS Pandemic in 
Cameroon’, in Para-States and Medical Science: Making African Global Health, ed. P. Wenzel Geissler (Durham, 
NC: Duke University Press, 2015), 103–41, doi.org/10.1215/ 9780822376279-004; S. B. Paige et al., ‘Uncovering 
zoonoses awareness in an emerging disease “hotspot”’, Social Science & Medicine 129 (2015): 78–86, doi.org/ 10.1016/ 
j.socscimed. 2014.07.058.
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Each of the essays in this section offers us rich possibilities to contemplate past 
and present narrative frames, biomedical research and public health interventions 
that have brought certain regions of East Asia into the foreground of global health 
concerns surrounding zoonotic emerging infectious diseases.

Miriam Gross’s essay on the changing contours of public health campaigns in the 
People’s Republic of China demonstrates how the Communist Party looked to 
government intervention and control of diseases, like schistosomiasis, to legitimate 
its authoritarian power and impress upon the country’s citizens the Party’s role in 
modernising the nation state. Pests such as snails, rats, flies, mosquitoes and sparrows 
became convenient proxies through which to mobilise the majority of China’s peasant 
population in combating invisible pathogens, whose existence and powers were not 
easily understood. Eradicating animals known to be vectors of disease enhanced 
people’s participation in and sense of belonging to the collectivist state. That is, 
until pests began to repopulate the countryside, raising doubts about whether such 
mass campaigns weren’t just work projects meant to keep an idle populace occupied 
during the winter months. Gross argues that the ritualistic nature of mass health 
campaigns, which often took place during traditional holidays, accorded well with 
traditional beliefs in purifying people and places to achieve harmony with the spirit 
world and bring health to the community. In delving more deeply into the question 
of how public health practices were easily accommodated by or challenged different 
world views of animal–human relations and disease in rural China during the Mao 
era, Gross’s analysis has the potential to contribute much to our understanding, 
not only of medical pluralism, but also how attitudes toward certain animal species 
common in agricultural and wild landscapes changed as they became linked to 
specific diseases.

The ascendance of China as a global economic powerhouse in the twenty-
first century also subverts the neat Global North–South divide that had once 
characterised previous scholarship on the history of global health and development. 
Origin stories for the Covid-19 pandemic in the Western media targeting ‘wet 
markets’ in Wuhan as ‘disgusting’ or ‘uncivilised’ conjure up, as Alice Rudge has 
recently suggested, colonial moral hierarchies. At the same time, conspiracy theories 
that the coronavirus SARS-CoV-2 escaped from the Wuhan Institute of Virology 
offer a countervailing explanation that acknowledges and fears China’s scientific 
and technological leadership on the world stage. If, in the past, the Chinese 
Government looked to mass health campaigns within its borders to legitimate its 
patriarchal authority among its citizens, it is now deploying vaccine diplomacy to 
make further inroads into sub-Saharan Africa, as it seeks to gain greater influence 
and control among African nations in accessing agricultural, mineral and timber 
resources. China’s vaccine diplomacy and the shifting geopolitics of global health 
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made visible by the current pandemic offer a fruitful avenue of inquiry for exploring 
the intertwined relations between medical humanitarianism and economic interests 
in a new era of resource extraction and geopolitics in Africa.

Lyle Fearnley’s essay greatly furthers our understanding of the geopolitical and 
scientific underpinnings that have come to shape surveillance of high-risk ‘hotspots’ 
(the yellow-lit regions on the above map). Under the rubric of global health 
security—a  loose conglomeration of affects, logics, narratives, infrastructures and 
interventionist strategies—Western nations have, since the 1990s, supported global 
systems of disease monitoring, surveillance and information sharing in the name 
of pandemic preparedness.7 We know too little about how global health security, 
and the stories that emanate from and feed into it, build upon past historical 
constructions of certain regions as disease hotspots. Fears, for example, of West 
Africa as the white man’s grave date back to the eighteenth century and persist in the 
affects, narratives and politics surrounding zoonotic disease outbreaks and spillover 
fears. What is the longue-durée history similarly linking concerns about high-risk 
spillover regions in East and Southeast Asia with Euro-American pathologisation 
of such places and people in the march of Western conquest and imperialism? And 
how are such stereotypes, which traded upon measures of health and longevity, 
among other criteria, troubled and disrupted by the fact that many countries in East 
and Southeast Asia have had far fewer Covid deaths than the United States, France 
and Great Britain?

Fearnley’s work treats us to a more recent history in the preoccupation with 
pandemic origin stories; namely, post–Second World War efforts by the World 
Health Organization (WHO) to build a global surveillance system for pandemic 
influenza. The fact that Chinese scientists discovered and isolated a novel influenza 
virus strain in 1957 before WHO researchers is suggestive of how emerging infectious 
diseases played into Cold War fears and interests on both sides of the Iron Curtain, 
one that newly independent African states took advantage of in trying to secure 
resources for building biomedical research capacities. A scalar politics has been at 
play in research on the origins of influenza pandemics.8 Drawing upon the work 
of medical anthropologist Margaret Lock, Fearnley convincingly argues that the 
molecularisation of the environment has increasingly defined the nature of research 
on the ecology and evolution of viruses associated with emerging infectious diseases. 

7  Much has been written by medical historians, medical anthropologists and scholars in science and technology 
studies on the genealogy of global health security. See, for example, Carlo Caduff, The Pandemic Perhaps: Dramatic Events 
in a Public Culture of Danger (Berkeley, CA: University of California Press, 2015), doi.org/10.1525/9780520959767; 
Mark Honigsbaum, The Pandemic Century: One Hundred Years of Panic, Hysteria, and Hubris (New York: W.W. Norton, 
2019); Andrew Lakoff, Unprepared: Global Health in a Time of Emergency (Berkeley, CA: University of California Press, 
2017), doi.org/10.1525/9780520968417.
8  On scalar politics, see Nicholas B. King, ‘The Scale Politics of Emerging Diseases’, in Landscapes of Exposure: 
Knowledge and Illness in Modern Environments, ed. Gregg Mitman, Michelle Murphy and Christopher Sellers 
(Osiris 19) (Chicago: University of Chicago Press, 2004), 62–78, doi.org/10.1086/649394.

http://doi.org/10.1525/9780520959767
http://doi.org/10.1525/9780520968417
http://doi.org/10.1086/649394
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His insights are critically important in shedding light on how a plethora of studies 
on disease ecology at a molecular scale—attentive to virus structures, antigenic shifts 
and phylogenetic relationships—has obscured how the global circulation of capital 
and industrial landscapes of agricultural production serve as the ecological theatre 
in which the evolutionary play of viral pathogenicity takes place.9 ‘Viral discovery 
tells us a lot about how viruses mutate and reassort’, notes Fearnley, ‘but not enough 
about the “mutations” and “reassortments” of livestock economics, rural urban-
ecosystems, and cultural practices’ that may be conducive to the spread of emerging 
infectious diseases.

Scalar politics, however, also figure into a ‘One Health’ paradigm, an approach 
advocated by groups such as the WHO, the One Health European Joint Programme, 
the US Agency for International Development (USAID) and other international 
partners to combat emerging infectious disease threats on a global scale by working 
across the sectors of human, animal and ecosystem health, and which Fearnley points 
to approvingly. One of USAID’s signature One Health’s projects was PREDICT, 
which sought to ‘uncover viruses with potential for zoonotic outbreaks before they 
become pandemic, with an underscored need to pay close attention to regions 
deemed hot spots, such as central and west Africa, and south and southeast Asia’.10

A disease ecology implicating landscape change and biodiversity loss in zoonotic 
emerging infectious diseases, a focal point of One Health initiatives, can be equally 
ignorant of enduring systems of structural violence, driven by circuits of global 
capital and empire, that shape livelihoods and patterns of morbidity and mortality 
in hotspots across the globe.11 This has been particularly true in spillover narratives 
constructed to explain the emergence of HIV/AIDS, Ebola and other zoonotic 
emerging infectious diseases in Africa. In their exploration of longue-durée histories 
of human–ape interactions in the northern equatorial rainforests of Central Africa, 
for example, Tamara Giles-Vernick and Stephanie Rupp question simplistic spillover 
narratives that underscore Central Africa ‘as a site of pathogen sharing, infectious 

9  I am borrowing here from G. Evelyn Hutchinson’s classic work, The Ecological Theater and the Evolutionary 
Play (New Haven, CT: Yale University Press, 1965).
10  Amanda Carrozza, ‘PREDICT: A One Health Preventive Effort’. American Veterinarian, 22 February 2018, 
www.americanveterinarian.com/journals/amvet/2018/february2018/predict-a-one-health-preventive-effort, accessed 
27 September 2021.
11  For an approach to One Health that puts the inequalities of capitalism and structural violence front and centre, 
see Rob Wallace et al., ‘COVID-19 and Circuits of Capital’, Monthly Review, 1 May 2020, doi.org/ 10.14452/ MR-
072-01-2020-05_1; and Robert G. Wallace et al., ‘The Dawn of Structural One Health: A New Science Tracking 
Disease Emergence Along Circuits of Capital’, Social Science & Medicine 129 (2015): 68–77, doi.org/10.1016/j.
socscimed.2014.09.047. For recent humanistic and social scientific analyses of One Health, see Kevin Bardosh, One 
Health: Science, Politics, and Zoonotic Disease in Africa (London: Routledge, 2016), doi.org/ 10.4324/ 9781315659749; 
Hannah Brown and Alex M. Nading, ‘Introduction: Human Animal Health in Medical Anthropology’, Medical 
Anthropology 33 (2019): 5–23, doi.org/10.1111/maq.12488; Susan Craddock and Steve Hinchliffe, ‘One world, one 
health? Social science engagements with the one health agenda’, Social Science & Medicine 129 (2015): 1–4, doi.
org/10.1016/j.socscimed.2014.11.016; Stephen Hinchliffe, Lenore Manderson and Martin Moore, ‘Planetary healthy 
publics after COVID-19’, Lancet Planetary Health 5 (2021): e230–6, doi.org/10.1016/S2542-5196(21)00050-4.

http://www.americanveterinarian.com/journals/amvet/2018/february2018/predict-a-one-health-preventive-effort
http://doi.org/10.14452/MR-072-01-2020-05_1
http://doi.org/10.14452/MR-072-01-2020-05_1
http://doi.org/10.1016/j.socscimed.2014.09.047
http://doi.org/10.1016/j.socscimed.2014.09.047
http://doi.org/10.4324/9781315659749
http://doi.org/10.1111/maq.12488
http://doi.org/10.1016/j.socscimed.2014.11.016
http://doi.org/10.1016/j.socscimed.2014.11.016
http://doi.org/10.1016/S2542-5196(21)00050-4
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disease emergence and potential threat to global health security’ popularised by 
writers like David Quammen and Richard Preston.12 They challenge arguments that 
recent anthropogenic changes, including population pressure and migration, forest 
fragmentation and particularly bushmeat hunting, have disturbed the equilibrium 
of the rainforest, resulting in ever more frequent disease outbreaks; instead they 
look to the myths and oral histories of northern forest peoples, as well as early 
colonial records, to reveal a long and complex dynamic of human–ape interactions 
for resources and space. Without a serious concerted effort to explore the history 
of zoonotic diseases as both an outcome and potential driver of changing material, 
cultural and political–economic relations in a region across time, we risk making 
false assumptions about past human–wildlife interactions. These assumptions play 
into older equilibrium ideas in ecology beholden to an image of tropical rainforests as 
ecological Edens in need of protection by Western conservationists from the alleged 
destructive and unenlightened practices of local human inhabitants.13 As a case in 
point, primate conservationists in the 1990s played up ‘bushmeat’ as a causative 
factor in the spread of HIV/AIDS in Africa, despite scanty empirical evidence, in 
an attempt to curb hunting of chimpanzees, monkeys and other primate species 
in parts of Central and West Africa.

How can we begin to decouple the stigmatisation of people, places and animals 
inherent in spillover origin stories? Onaga seeks to do so by decentring the focus 
away from animals as vectors of disease. Instead, she offers an intriguing account of 
efforts by Japanese biotechnology companies to enrol silkworms in the development 
of diagnostic reagents and vaccines to combat Covid-19. Onaga’s description of 
the use of genetically engineered baculoviruses to aid the production of specific 
proteins in insects invites us to consider more broadly and deeply the economic, 
ethical and legal issues arising from animal–human relationships established 
through the industrial ecologies of vaccine production. What role have keystone 
species, such as chimpanzees, rhesus monkeys, chickens, cows and insects, played in 
the ecology and economy of vaccine manufacturing, resulting in what the medical 
anthropologist Lochlann Jain calls ‘The WetNet’? It is a term Jain has coined to 
describe ‘the  massive global infrastructure’, driven by virology research and the 
post–Second World War vaccine industry, ‘involving interspecies fluid exchanges on 
a scale nearly unimaginable to a lay reader’.14

12  Tamara Giles-Vernick and Stephanie Rupp, ‘People, Great Apes, Disease, and Global Health in the Northern 
Forests of Equatorial Africa’, in Global Health in Africa: Historical Perspectives on Disease Control, ed. Tamara Giles-
Vernick and James Webb (Athens, OH: Ohio University Press, 2013), 118.
13  See, for example, Laurie Garrett, The Coming Plague: Newly Emerging Diseases in a World Out of Balance (New 
York: Penguin 1995); Richard Preston, The Hot Zone: The Terrifying True Story of the Origins of the Ebola Virus (New 
York: Anchor, 1995); David Quammen, Spillover: Animal Infections and the Next Human Pandemic (New York: 
W.W. Norton, 2013).
14  Lochlann Jain, ‘The WetNet: What the Oral Polio Vaccine Hypothesis Exposes About Globalized Interspecies 
Fluid Bonds’, Medical Anthropology Quarterly 34 (2020): 505, doi.org/10.1111/maq.12587.

http://doi.org/10.1111/maq.12587
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It is doubtful whether stories of silkworms as human allies in the fight against 
Covid-19 can counter the pathologisation of animals and people common to acts 
of racial vilification and genocide witnessed over the course of human history. 
The association of lice, Jews and typhus by the Nazis during the Holocaust, or 
the labelling of Tutsis as ‘cockroaches’ by the ruling Hutu party in the Rwandan 
genocide are two horrific examples. Nevertheless, in her welcome and surprising 
account of human–insect relations, Onaga invites us to be attentive to the diverse, 
mutualistic and evolving relationships among animals and humans.

Together, the essays by Gross, Fearnley and Onaga offer a rich variety of 
methodological approaches, sources and questions to explore and open up an 
ever-unfolding world of animal–human relationships made possible by intellectual 
exchanges being forged across the arts, humanities, and natural and social sciences. 
The challenge, I believe, at the heart of such work, is how to remain attentive to 
questions of racial and social justice in a multispecies world.
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