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| ntroduction

Guiding Questions

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

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

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

4. How should we look at the vivisection and the use
of animalsin researdh in the saventeenth century?

At some time around 1618, William Harvey , an
English physician, made a remarkable discovery
that was to revautionise 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 mation 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 (1578—1657,
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and so momentous?

In the era of open-heart surgery, arteria by-
passes and blood transfusons , we beieve we
understand the motion of the heart and the blood
very well. Doctars 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 aways been available, however. Prior to an-
aesthetics , blood trandfusons and antiseptics ,
to gpen the chest and expaose the heart meant cer-
tain death for the patient. Knowledge came only
through animal vivisection and human paost-mor-
tem dissection , and both methods had sgnifi-
cant drawbacks. One can discern the structure of
the heart relatively easily from dissection, but not
its mation and function. Vivisection was no great
help, as the mation of the heart is swift and in a
distressed subject® likely to be ether rapid or dis-

open-heart surgery
arterial bypass
blood transfusion
documentary/d kju'ment ri/n.
anaesthetic/ nis' etik/n.
antiseptic/ nti' septik/n.
vivisection/ vivi'sek n/n.
post-mortem/ p ust'm t m/ad;.
dissection/di'sek n/n.

o subject/'s bd ikt/n.



oganised . So too, as soon as one opens a living
heart to see its interna 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,
o 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 pant does the
heart have its largest and smallest vdume? The
next time you see a documentary showing open
-heart surgery, try discerning the basc mation of
the heart yourself. Initially, it is by no means
easy, even if you know what you are lodking for.
For those who know a good dea 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 out what is happening with no prior infor-
mation, or even worse, in Harvey’ scase, with in-
correct prior information. The heartbeat has a con-
dderable cultural significance as a sign of life,

disarganised /dis naizd/ adj.
warkings/'w ki z/n.
contraction/k n'tr k n/n.
heart valve

relaxation/ ri| k'sei n/n.



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 sdve.

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
fom open-ended systems, as was commonly
thought prior to Harvey? Or are there several
closed systems? Or do they join in one closed
sysgem? In an age when the capillaries , the fine
blood vessels that join the arteries to the veins
were unobserved because of thelr 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 hde in a
water pipe when water is not flomng, it will sill

blood vessel

tri butary /' tribjut ri/n.
open-ended/’' up n'endid/ad].
closed/kl uzd/ adj.
capillary/k 'pil ri/n.

artery/' t ri/n.

vein/vein/n.

minuteness/ mai'nju tnis/n.



leak rapidly. Harvey’'s discovery of the rapid cir-
culation of the blood and the proper motion and
function of the heart was remarkabl e relative to the
knowmedge, techndogy and methods available in
the seventeenth century. Harvey’s discoveries had
to be inferred, nat merely observed. He had to
create a good number of ingenious experiments
and wdl-argued inferences without ever having
seen the interna workings of human beings.
Harvey’'s discoveries were aso 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 dowly 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 modern eye, in the context of their

ingenious/in'd i nj s/ad.

inference/'inf r ns/n.

generae/'d en reit/v.

liver/liv /n.

nutrition/nju "tri n/n.

Galen/' eil n/ ( 130—200AD,
)

anatomist/ 'n t mist/n.



time, they offered a plausble and comprehensve
account of the human body. Gaen’s account of the
heart and arteries was attuned to a very dow flow
of the blood. He could easly explain rapid bleed-
ing without a rapid circulation . Galen’ s views
were well entrenched , and were defended vigor-
oudy by inteligent, experienced men. Anatomists
in sixteenth-century Italy began to examine the hu-
man body with the aim of improving on Gaen, but
no one suspected that he was radicaly wrong re-
garding bath the motion of the heart and the blood.
Harvey had two sgnificant 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 Gaenic opponents, and that,
as we shall see, was no easy matter.

Their doubts were increased because Harvey' s

plausible/'pl z bl/adj. ( ) y ( )

attune/ 'tju n/v.

circulation/ s kju'le n/n. ( )
entrench/in'trent /v.

sceptical /' skeptikl/ a.

Galenic/ 'lenik/a.



ideas affected our whole conception of how the
body works. If Harvey was right about the cardio-
vascular sysem, then Galen was wrong, not
merely about the heart and blood, 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
around the body. This prompted a complete re-e-
valuation of the attraction principle. A dgnificant
part of medica therapy in Gaen’s sysem was
based on blood letting . Blood was drawn from
gpecific parts of the body, determined by Galen’s
conception of the blood sysem and the pasition of
the organ thought to be affected, in order to treat a
disease. If Gaden was wrong on the blood system,
however, this entire mode of treatment needed to

cardiovascular/ k di u'v skjul /a.
digestion/di'd est n/n. ( );
respiration/resp 'rei n/n.

physiology/ fizi" | d i/n.

attraction/ 'tr k n/n. ("

therapy /' er pi/n.
blood letting



be rethought. The deeper significance of Harvey's
discovery, then, was that it helped instigate a
complete rethink of the way that the body works
and how it should be treated. Ultimately, Galen’s
anatomy and physology were nat in need of im
provement, as the Renaissance anatomists had
attempted, but complete rejection.

What led Harvey to such a momentous discovery?
What were the experiments and arguments that
Harvey used to support his theory? Who and what
did he have to struggle against in order to get this
remarkable and controversiad new idea accepted?
These are some of the questions that this book will
try to answer. Firgly though, we need to look
briefly at the three ancient Greeks Harvey maost ad-
mired, Hippocrates , Aristatle and Galen. We
also need to look at the nature of the Renaissance,

instigae/"insti eit/v.
anatomy/ 'n t mi/n.

Rena ssance/ri' neisns/adj. ( 14 16 )

Hippocrates/hi'p kr ti z/ (460—370BC,
)

Aristotle/' rist tl/ ( 384—322BC,



and at the advances in anatomy made by Vesalius
and Fabricius , in order to understand the state of
anatomy, physology and medicine as Harvey
found it ( anatomy studies the sructure of the
body, while physidogy studies its function) .

One find comment before we begin. Harvey
carried out many experiments, often with fatal con-
sequences, on live animals. It is necessary to de
scribe these, in order to understand Harvey’ s ar-
guments in favour of the circulation of the blood.
This should not be taken to imply that | condone
such experiments. As a matter of hisorical fact,
vivisection and the use of anima s in research were
taken for granted in the seventeenth century and
were not matters of debate. The seventeenth centu-
ry simply did not share, and indeed had no con-
ception of, our twentieth-and twenty-first century
atitudes towards the rights of animals.

Reflection
1618 :
Andreas Vesalius (1514—1564,
: : (7 1)
Fabricius( Gird amo Fabrici) (1533—1619,
)
condone/k n'd un/w. , ( )

di
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The Background to
Harvey’'s Discovery

Guiding Questions

1.

Why was disection of humans vrtually impossble
in Galen’s time?

. Why oould Galen’ s ideas on the mation of the

heart and the blood find defenders een in the
saventeenth contury?

. What made Galen bdiee that thee were two

quite separate blood sysems in the human body
opaating smultaneoudy?

. What views of Galen’s did Harwey have to strug-

gle to replace?

. How did the Renaissance diffa from the Middle

Ages in its attitude toward learning and discovay?

11
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6. What is the critical diffeence between medieval
and Renaissance disssctions?

7. Isit true that anatomy, prior to and during the
Renaissance, was hdd back by a ladk of bodies
to dissect? Why?

8. How did Vesalius improve Renaissance anatomy?

9. In what way was Fabridus important for Renais-
s|ance anatomy?

10. What contribution did the art of Renaissance

make to science and anatomy?

The beginnings of the systematic study of the hu-
man body can be traced back to the ancient Greeks
and a collection of books known as the Hippocratic
corpus . These were written by Hippocrates
(460—370 BC) and his followers around the fifth
to the third century BC. The Babylonians , the
Egyptians and other societies prior to the Greeks
had a rudimentary and practicad knowledge of
anatomy and healing techniques. It was the
Greeks, however, who began to systematise this
knomedge. They introduced proper scientific
method, and emphasised that diseases were due

Hippocratic corpus
Babylonian/ b bi'l unj n/n.
rudimentary/ ru di'ment ri/adj.

systematize/' sistim taz/ v.



