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Introduction

1. What was the remarkable discovery William
Harvery made at some time around 16187

2. Why was Harvery’ s discovery so remarkable and
so momentous?

3. Who are the three ancient Greeks Harvey most ad-
mired?

4. How should we look at the vivisection and the use

of animals in research in the seventeenth century?

At some time around 1618, William HarveyV, an
Fnglish physician, made a remarkable discovery
that was to revolutionise thinking about the human
body. He found that the blood circulated around
the body, and did so rapidly. He also discovered a
great deal about the motion and function of the
heart, believing it to pump blood around the body.
Today, we take these to be basic and evident

facts. So why were these discoveries so remarkable

@William Harvey KAHE(1578—1657 , L EHE IR A H¥ %, LK
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and so momentous?

In the era of open-heartd surgery, arterial by-
passes? and blood transfusions®, we believe we
understand the motion of the heart and the blood
very well. Doctors are familiar with the sight and
feel of the human heart pumping away, and TV
documentaries? bring these images into our
homes. Such easy access to the human heart has
not always been available, however. Prior to an-
aesthetics®, blood transfusions and antiseptics®,
to open the chest and expose the heart meant cer-
tain death for the patient. Knowledge came only
through animal vivisection? and human post-mor-
tem® dissection®, and both methods had signifi-
cant drawbacks. One can discem the structure of
the heart relatively easily from dissection, but not
its motion and function. Vivisection was no great
help, as the motion of the heart is swift and in a

distressed subject® likely to be either rapid or dis-
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organisedl. So too, as soon as one opens a living
heart to see its internal workings?, the subject is
likely to die. The motion of the heart is also com-
plex. How many of us could say with certainty ex-
actly how the heart beats? Where does the contrac-
tion® of the heart begin and where does it finish,
or does it all contract at once? What function do
the heart valves? perform, and when do they open
and shut? The heart rises and falls in the chest as
it beats. Which of these is muscular contraction
and which relaxation®? At which point does the
heart have its largest and smallest volume? The
next time you see a documentary showing open
-heart surgery, try discerning the basic meotion of
the heart yourself. Initially, it is by no means
easy, even if you know what you are looking for.
For those who know a good deal about the motion
of the heart, remember it is one thing to look when
you know what you are looking for, quite another
to work oul what is happening with no prior infor-
mation, or even worse, in Harvey’s case, with in-
correct prior information. The heartbeat has a con-

siderable cultural significance as a sign of life,

{(Ddisorganised/ dis’3:gonaizd/ adj. Z4EL LB BELK T RER
@workings/'wotkinz/n. &5 1817153
B)contraction/kon'trek fan/n. 45

@heart valve . JJF &

Brelaxation/ rizlek seifon/n. #4ith, §F5K




both now and in the seventeenth century. But
how, exactly, does the heart beat and what is its
purpose? That was a key question that Harvey
hoped to solve.

How the heart is connected to the major blood
vessels® that bring blood to it and take blood from
it is also reasonably evident from dissection. It is
not in the least bit evident, however, how those
vessels and their tributaries® relate to each other in
parts of the body remote from the heart. Do they
form open-ended® systems, as was commonly
thought prior to Harvey? Or are there several
closed® systems? Or do they join in one closed
system? In an age when the capillaries®, the fine
blood vessels that join the arteries® to the veins@,
were unobserved because of their minuteness®,
this was not an easy question. Nor was it clear how
quickly the blood flowed. Opening blood vessels is
no great help here. Certainly we bleed quickly if
cut in certain places, but if you make a hole in a

water pipe when water is not flowing, it will still

(Dblood vessel %
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leak rapidly. Harvey’s discovery of the rapid cir-
culation of the blood and the proper motion and
function of the heart was remarkable relative to the
knowledge, technology and methods available in
the seventeenth century. Harvey’s discoveries had
to be inferred, not merely observed. He had to
create a good number of ingenious® experiments
and well-argued inferences@ without ever having
seen the internal workings of human beings.
Harvey’s discoveries were also quite contrary to
accepted opinion, which had stood for some 1,500
years. Everyone but Harvey thought blood was
generated® in the liver® and was gradually con-
sumed by the body, giving it nutrition®, Blood
flowed very slowly away from the liver to the other
parts of the body, but not back to the liver. This
was the view of Galen®, greatest of the ancient
anatomists?, and accepted without question down
to Harvey’s time. Although Galen’s views may

seem odd to the modem eye, in the context of their
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time, they offered a plausible? and comprehensive
‘account of the human body. Galen’s account of the
heart and arteries was attuned® to a very slow flow
of the blood. He could easily explain rapid bleed-
ing without a rapid circulation®. Galen’s views
were well entrenched®, and were defended vigor-
ously by intelligent, experienced men. Anatomists
in sixteenth-century Italy began to examine the hu-
man body with the aim of improving on Galen, but
no one suspected that he was radically wrong re-
garding both the motion of the heart and the blood.
Harvey had two significant obstacles to overcome.
There was the difficulty of conceiving not only of
the circulation of the blood, but also of an account
of the heart and arteries that would suit a rapid cir-
culation theory, against 1,500 years of tradition.
Harvey had to amass sufficient evidence and argu-
ments in favour of his new ideas to win over some
highly sceptical® Galenic® opponents, and that,
as we shall see, was no easy fnatter.

Their doubts were increased because Harvey’s
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ideas affected our whole conception of how the
body works. If Harvey was right about the cardio-
vascular® system, then Galen was wrong, not
merely about the heart and bloed, but also about
digestion® nutrition, respiration® and aspects of
organ function. Galen’s physiology® depended to a
large extent on principles of attraction®, Parts of
the body (including the heart and the arteries)
were thought to attract what they required to them-
selves. Harvey’s work showed this was quite wrong
for the heart and blood, as the heart forces blood
avound the body. This prompted a complete re-e-
valuation of the attraction principle. A significant
part of medical therapy® in Galen’s system was
based on blood letting®. Blood was drawn from
specific parts of the body, determined by Galen’s
conception of the blood system and the position of
the organ thought to be affected, in order to treat a
disease. If Galen was wrong on the blood system,

however, this entire mode of treatment needed to
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