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Foreword
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I did not set out to write a book about heroism. I wanted, simply, to understand how knowledge about blood, immunity, and healing had been made in places I thought I already knew. In the classroom I teach biochemistry and clinical skills, and students ask for answers that fit into neat boxes. Outside the classroom where answers are messy, improvisation is routine, and expertise looks like hands that have learned by repetition and attention.

This book is the product of that tension. It grew out of the conviction that biography can be a method as clear as any experiment. Lives concentrate institutional change, and when you follow them you notice the seams where power, race, gender, empire, and community enter science.

I make no claims that this collection is complete or definitive. The twelve chapters are selective, chosen to illuminate particular problems (i.e., how measurement reshapes practice, how institutions make expertise, how marginalized knowledges persist, and how practical wisdom travels across languages and borders). 

My hope is modest. I hope this book helps readers think differently about expertise. I hope clinicians keep the human patient in view, and that historians keep instruments and policies in view. I hope educators use these chapters as cases to teach not only technique but judgment. And I hope that, when you close the book, you carry a small lesson forward: that medicine is made, ethically and practically, at the intersection of instruments, institutions, and the hands that care.

If you find a sentence you disagree with, or an interpretation you think is wrong, please write to me. The living archive is larger than any one book, and this book is an invitation to conversation.

Brian Pollo

Manila
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Preface
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I began this project precisely because my work sits at a persistent friction point. I teach biochemistry and pharmacology in lecture halls where students demand clarity and certainty, while my research and my life keep bringing me back to places where certainty is aspirational, not guaranteed. The tension between laboratory exactitude and lived practices of care intrigued me. 

This book is an answer in the form of lives. I chose twelve chapters because biographies are instruments for thought. Each life provides a lens on a theme: immunity, coagulation, transfusion, pediatric innovation, epidemic management, and finally the collective practices that most histories efface. The selection process was pragmatic and deliberate. I sought figures who were central to major developments in blood and immunity, and I sought Asian actors whose careers complicate familiar Eurocentric narratives. The result is neither comprehensive nor canonical. It is an argument by case studies: a set of historically grounded provocations meant to displace complacent narratives about medical modernity.

I am guided by three modest normative commitments. First, formative discoveries and techniques in blood science were not universal givens but historically situated achievements, assembled in particular laboratories, hospitals, battlefields, and colonial offices. Their universality is a subsequent construction, contingent upon translation and institutional adoption. Second, that decolonial attention matters: the book seeks to foreground voices and practices that formal institutions have marginalized. Third, that scientific literacy is not the enemy of cultural respect: one can appreciate the power of laboratory science and also recognize the epistemic validity of local healing logics.

A practical note for readers interested in teaching with this book. Each chapter can be used as a standalone seminar. The book aims to be useful in medical humanities courses, history of medicine seminars, and graduate readings on decolonial science.
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Introduction
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This book explores how knowledge about blood, immunity, and healing has been made, contested, and lived across a century that reshaped medicine globally. The book is organized in twelve chapters, each intentionally distinct in tone and method to reflect the variety of epistemic work that makes medicine.

Chapter 1 treats Élie Metchnikoff and the rise of cellular immunology, emphasizing experimental reasoning in comparative zoology that reframed immunity as an active cellular process. Chapter 2 takes Jules Bordet as a case study in serology and complement, showing how diagnostic practice shaped scientific categories. Chapter 3 focuses on Paul Morawitz and the conceptual simplification of coagulation into functional parts, a move that enabled measurement and clinical application. Chapter 4 treats Armand Quick and the prothrombin time test as an epistemic artifact that transformed coagulation into an interval of measurement. Chapter 5 centers Thomas Lewis and the epistemology of sensation, pain, and vascular physiology, showing how the clinic translates subjective experience into scientific record. Chapter 6 develops Arnold Rice Rich’s pathology of tuberculosis, highlighting immune pathology at the interface of infection and tissue destruction.

The narrative then moves geographically and politically. Chapter 7 examines Manuel S. Guerrero, a Filipino pediatrician who reframed child health under colonial constraints. Chapter 8 follows Wu Lien-Teh, whose plague work in Manchuria staged an early moment of Asian scientific leadership and public health innovation. Chapter 9 profiles Fe del Mundo and her pragmatic, humane innovations in pediatric care and institution building in a postcolonial city. Chapter 10 treats Ruth Nussenzweig, whose experimental immunology made malaria immunity conceivable and in doing so recalibrated research priorities for neglected tropical disease. Chapter 11 studies Charles Drew to reveal how race, war, and the biopolitics of transfusion shaped both technical protocols and public ethics. Chapter 12 closes with the composite figure of the collective healer, bringing the book back to embodied, community-rooted epistemologies and the principle of hiyang.

Each chapter stands alone, but the book gains force through cross-reading. Readers interested in laboratory history may cluster Chapters 1 through 5. Readers interested in colonial and postcolonial medicine will find Chapters 7 through 12 particularly resonant. For instructors, the book can be assigned modularly.

Read the chapters with curiosity. Treat their claims as provisional. Above all, let the lives assembled here remind you that medicine is a human project, shaped by instruments, institutions, and hands.



Part I Immunity & Complement
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1 Elie Metchnikoff (1845–1916)
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Élie Metchnikoff was born Ilya Ilyich Mechnikov on May 16, 1845, in a rural estate near Kharkov (Figure 1), in what was then the Russian Empire (now Ukraine).​[1] His father was a retired officer of the Imperial Guard of Moldavian descent and spent much of his time at leisure, the games of chance, horse racing, and local society, while his mother, Emilia Lvovna Nevakhovich, was of Jewish origin, the daughter of a converted Jewish entrepreneur known for his intelligence and resourcefulness. From early childhood Metchnikoff showed a precocious curiosity in natural history. He was tutored at home, describing plants, animals, observing insects, and reading widely. He entered the Kharkov Lycée at age 11, mastering subjects rapidly, and later studied at Kharkov University, completing his degree in zoology, comparative anatomy, and embryology. He then pursued doctoral studies at the University of Saint Petersburg, earning his doctorate in 1868 (Figure 2). The formative years of his life (not only the academic curriculum but also travel, reading in German philosophy, and exposure to Darwinian ideas) shaped a mind that was at once descriptive and speculative.

[image: A map of a city
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Figure 1. Publication of the workers' newspaper "Proletar", Plan of Kharkov, CC BY-SA 4.0 <https://creativecommons.org/licenses/by-sa/4.0>, via Wikimedia Commons

Metchnikoff’s early scientific interests lay in zoology. He worked in Odessa as professor of zoology and comparative anatomy beginning in the 1870s. His work took him to Western Europe, in institutions in Germany, Italy, France. In 1882 he moved to Messina, Sicily, to study marine invertebrates and the origins of digestive organs in starfish larvae. It was here, during experiments with starfish larvae, that he observed certain amoeboid cells (Figure 3), unconnected with digestive organs, migrating and surrounding foreign particles (such as carmine dye or splinters) that he himself introduced into the larval tissue. These cells moved, engulfed particles, and enclosed them.​[2] They were not simply passively present but active. Metchnikoff described this process in 1883 at a meeting in Odessa. The evidence from larval experiments convinced him that these cells had defensive significance; that particle ingestion could be not just nutrition but an active response. He coined the term “phagocyte” following suggestion by Carl Claus, who proposed the Greek roots meaning “devouring cell”.​[3] The notion that animals contained within them active, motile cells able to defend the organism against foreign bodies constituted a radical shift. It challenged prevailing humoral theories as well as assumptions about what a living organism must look like under attack.

[image: Elie Metchnikoff. Photograph after L. Cobbett.]

Figure 2. Cobbett, Louis, 1862-1947, Elie Metchnikoff, Public domain.

The reactions to Metchnikoff’s phagocytic theory were severe. Humoralists such as Emil von Behring and others insisted that immunity was mediated only by soluble factors in the blood (i.e., antibodies, antitoxins), not by cells. Critics argued that Metchnikoff’s observations were artefactual or that cells merely scavenged debris rather than actively defending the organism. He persisted through these criticisms, publishing Leçons sur la pathologie comparée de l’inflammation (1892), which developed his theory of inflammation in comparative pathology, and L’Immunité dans les maladies infectieuses (1901), in which he combined experimental observation with speculation about organismal immunity. His style combined detailed zoological observation, comparative method across species, embryological insight, and evolutionary framing. He saw in phagocytosis not only defense but a kind of homeostatic maintenance.​[4] It involved removal of damaged or senescent cells, cleanup of debris, and remodeling of tissues. Later in his life he speculated regarding ageing, intestinal flora, toxins from gut microbes, and proposed that diet, fermentation, and lactic acid bacteria might prolong life by reducing internal chronic irritation.​[5] These ideas sometimes drifted into speculative terrain, but they also showed how Metchnikoff thought broadly, always seeking connections among the cellular, the organismal, the environmental.

Metchnikoff’s life was not without personal trials. His first wife, Ludmila Feodorovitch, died in 1873 of tuberculosis. Later, his second wife Olga Belokopytova suffered illness. He endured periods of depression. It is recorded that early in his career, following Ludmila’s death, he attempted suicide. There were struggles with health, insomnia, and emotional turbulence, especially when experiments failed or when criticism was sharp. Yet he maintained correspondence, travel, and scientific friendships. His personal letters and the biography by his wife (Olga) show moments of quiet reflection, aesthetic sensitivity, attachment to nature, especially the sea in Messina, which he found restorative (Figure 3). Messina’s sea shore, the fishermen,  and marine fauna became part of his scientific imagination. Even when resources were limited (i.e., laboratory space in a drawing room, delayed equipment) he improvised, observed, traveled, corresponded, persisted.​[6],​[7]

[image: Geography: a mirage in the straits of Messina. Coloured wood engraving by C. Whymper.]

Figure 3. Whymper, Charles H., 1853-1941, Geography: a mirage in the straits of Messina, Public domain.

After Messina Metchnikoff joined the Pasteur Institute in Paris in 1888, where he remained until his death in 1916 (Figure 4). There, he continued investigation of inflammation, of symbioses between animals and microbes, of the role of cellular defense, as well as ageing. He wrote, lectured, debated humoral theorists. He taught, mentored younger scientists as well. He observed macrophages in various organs (liver, spleen, kidney), distinguished between different types of phagocytic cells (what later would become macrophages or neutrophils)studied chemotaxis, inflammatory recruitment, diapedesis (i.e., the passage of cells through tissue walls).​[8] His 1908 Nobel Prize, shared with Paul Ehrlich, recognized both the cell-mediated and humoral aspects of immunity, the combined work that established immunology as a scientific discipline.​[9]

Metchnikoff’s scientific influence extended far beyond immediate discoveries. The later elaboration of the mononuclear phagocyte system in the mid-twentieth century built directly upon his cellular observations; transcriptional regulators of macrophage identity (PU.1, CSF1R) have roots in questions he posed about how phagocytic cells differentiate and are attracted to sites of injury.​[10] His interest in intestinal flora presaged modern microbiome research.​[11] His speculation on aged-related decay anticipates current work in inflammaging. Metchnikoff was among the first to propose that the internal milieu of the organism is in continual flux and that phagocytes act not only during infection but in steady-state maintenance of tissues.
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