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Abstract: William Harvey's discovery of blood circulation, published in De
Motu Cordis (1628), stands as one of the most transformative achievements in the
history of physiology. This article reviews the historical context, experimental
methods, and core findings of Harvey's work, and explores their relevance to modern
cardiovascular physiology. Through a comparative analysis of Harvey's original
observations and contemporary physiological knowledge, this study demonstrates
that Harvey's quantitative reasoning and experimental approach not only disproved
the dominant Galenic model but also established the methodological foundation of
modern experimental medicine. His discoveries underpin every core concept in

cardiovascular physiology taught today.
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Introduction

The history of medicine is marked by rare moments when a single discovery
overturns centuries of accepted belief. William Harvey's demonstration of blood

circulation is perhaps the most consequential of these mome

in 1578 in England and educated at Padua
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Fabricius, Harvey combined meticulous anatomical observation with quantitative

reasoning to produce a model of cardiovascular function that replaced 1,500 years of

Galenic dogma.

Before Harvey, the dominant framework — derived from the ancient
physician Galen of Pergamon (129-216 AD) — held that blood was continuously
produced by the liver from ingested food, consumed by the peripheral tissues as
nutritive fuel, and never returned to the heart. Venous and arterial blood were
considered entirely separate substances with distinct functions. This model, however
internally consistent it appeared, contained a fatal flaw: it could not account for the
actual volumes of blood observed in the cardiovascular system.

This conference honors both William Harvey and Hippocrates (460-370
BC), whose foundational principle — that medicine must be grounded in careful,
systematic observation of the natural world — Harvey directly extended into
experimental science. The present work examines Harvey's discovery, its
experimental basis, its impact on modern physiology, and its enduring relevance for
medical education.

The aim of this article is to analyze William Harvey's discovery of blood
circulation from both a historical and contemporary physiological perspective, and
to demonstrate how his methodology continues to define the scientific practice of

medicine.

Literature Review

The foundational primary source for this study is Harvey's own Exercitatio
Anatomica de Motu Cordis et Sanguinis in Animalibus (Frankfurt, 1628), available
in multiple modern English translations. This text presents Harvey's 17 chapters of
experimental evidence, including vivisection studies, ligature experiments, and the

quantitative argument for recirculation.

The classical Galenic model that Harvey overturned is described in detail by

Aird (2011), who traces the history of cardiovascul
through the Renaissance. Aird situate
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anatomical investigation that included Vesalius, Colombo, and Fabricius, each of

whom contributed important anatomical discoveries — including the valves of the

veins — that Harvey synthesized into a unified physiological theory.

Ribatti (2009) provides a focused account of Harvey's life, methods, and
legacy, noting that Harvey's capillary prediction — that microscopic vessels must
exist to connect arteries and veins — was confirmed by Marcello Malpighi using the
newly invented microscope in 1661, four years after Harvey's death. This
posthumous confirmation represents one of the most striking examples of predictive

power in the history of science.

Contemporary physiology textbooks, including Hall and Hall (2021) and
Sherwood (2016), demonstrate how completely Harvey's cardiovascular model has
been absorbed into modern medicine. The concepts of cardiac output, stroke volume,
venous return, and the Frank-Starling mechanism all presuppose the closed
circulatory loop that Harvey described. Local sources including Ziyadullayev (2018),
Karimov and Ahmedov (2015), and Hamidov (2020) provide the Central Asian
pedagogical context in which these principles are taught at Samarkand State Medical

University.

Materials and Methods

This work is based on a systematic review of primary and secondary scientific
literature. Primary sources include Harvey's original Latin text Exercitatio
Anatomica de Motu Cordis et Sanguinis in Animalibus (1628) and its modern
English translations. Secondary sources include peer-reviewed historical analyses,
contemporary physiology textbooks, and studies retrieved from PubMed and Google
Scholar databases using the search terms: 'William Harvey', ‘history of blood
circulation’, 'De Motu Cordis', ‘cardiovascular physiology history', and 'experimental
physiology origins'. A comparative analysis was conducted between Harvey's
original observations and established modern physiological data to assess the
continuity and accuracy of his model.
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Results

Harvey's central experimental insight was quantitative and decisive. By
estimating the stroke volume of the human heart (approximately 57 mL per beat) and
multiplying by a resting heart rate (approximately 72 beats per minute), Harvey
calculated that the heart pumps over 200 kg of blood per hour — a quantity far
exceeding the total body weight and utterly impossible for the liver to produce
continuously. This single calculation made the Galenic model of blood consumption

untenable and rendered recirculation not merely probable but logically necessary.

Harvey's key experimental findings, confirmed through vivisection and
ligature studies, can be summarized as follows: First, the heart functions as a
muscular pump whose contraction (systole) actively expels blood into the arteries;
diastole is the filling phase. Second, valves in the heart (atrioventricular and
semilunar) and in the peripheral veins ensure strictly unidirectional blood flow —
from veins to heart, from heart to arteries. Third, arterial and venous systems are not
independent but form a single continuous closed circuit. Fourth, microscopic
connections between arteries and veins — the capillaries — must exist, even though
Harvey lacked the technology to observe them; this prediction was confirmed by
Malpighi in 1661.

In modern physiology, Harvey's model is the foundation of every
cardiovascular concept. Cardiac output (CO = SV x HR) is the direct mathematical
descendant of Harvey's quantitative argument. The distinction between pulmonary
and systemic circulation, the Frank-Starling mechanism, venous return regulation,
and arterial pressure dynamics all presuppose the closed circulatory loop. Clinically,
the pathophysiology of heart failure, arterial hypertension, distributive and
cardiogenic shock, and the mechanism of action of all cardiovascular
pharmacological agents — from antihypertensives to anticoagulants — derive
directly from Harvey's foundational model. Harvey's methodology — hypothesis

formation, quantitative measurement, systematic experimental testing,.a
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based on evidence — remains the gold standard of physiological investigation and

biomedical research.

Discussion

Harvey's work illustrates several principles that remain central to scientific
medicine. First, quantitative reasoning is more powerful than qualitative description
alone. It was not Harvey's anatomical observations per se — many of which had
predecessors — but his calculation of blood volume that made his argument
irrefutable. This reflects Hippocrates' insistence on systematic, evidence-based

reasoning applied now to numerical data.

Second, Harvey demonstrated the scientific value of prediction. His inference
that capillaries must exist, based purely on logical necessity within his circulatory
model, represents what we would today call a falsifiable hypothesis. The subsequent
confirmation by Malpighi validated not only the prediction but the entire theoretical

framework that generated it.

Third, Harvey's work exemplifies the tension between tradition and evidence
that every generation of scientists faces. Despite overwhelming experimental
support, his ideas met fierce resistance from contemporaries who were deeply
invested in Galenic authority. Harvey's eventual triumph underscores that evidence,
systematically gathered and clearly presented, ultimately prevails over received

wisdom.

For today's medical student at institutions such as Samarkand State Medical
University, Harvey's legacy is not merely historical. The same quantitative
cardiovascular physiology he founded — cardiac output calculations, pressure-
volume relationships, vascular resistance — forms a core component of the modern
medical curriculum. Understanding where these concepts came from, and the
intellectual courage required to establish them, deepens a student's relationship with

the science they are learning.

Conclusion
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William Harvey's discovery of blood circulation was the founding act of

modern experimental physiology. By replacing 1,500 years of Galenic authority with
guantitative measurement and systematic observation, Harvey created both an
accurate model of cardiovascular function and a scientific methodology that remains
valid today. Hippocrates established that medicine must be based on careful
observation of nature; Harvey transformed that principle into a quantitative

experimental science capable of generating predictions and testing them rigorously.

For today's medical student, the combined legacy of Hippocrates and Harvey
carries a clear and enduring message: the physician must always be both healer and
scientist — guided by evidence, disciplined by method, and committed to
understanding the human body as it truly is. The cardiovascular concepts taught in
every physiology classroom — cardiac output, circulatory loops, valvular function,
venous return — are Harvey's direct intellectual legacy, and they remain as clinically

indispensable today as when he first described them in 1628.
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