
41

Dangerous bites: Snakes, 
environmental encounter and 
biomedicine in Colonial Taiwan

CHIEH-JU WU AND FA-TI FAN
Binghamton University, State University of New York,  

United States of America

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
http://ctext.org/wiki.pl?if=gb&chapter=610012#p139
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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


International Review of Environmental History • Volume 8, Issue 1, 2022

46

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.

http://doi.org/10.1002/9780470015902.a0003411.pub2
http://doi.org/10.1017/S1740022819000032
http://doi.org/10.1017/9781139044301.030
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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).

http://doi.org/10.1007/s12280-007-9022-5
http://doi.org/10.1215/18752160-1626191
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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.

http://doi.org/10.16943/ijhs/2018/v53i4/49536
http://doi.org/10.16943/ijhs/2018/v53i4/49536
http://doi.org/10.1353/bhm.2012.0039
http://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
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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.
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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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