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Andreas Vasalius was born in Brussels on December 31, 1514
from a long line of physicians. He dicd in Zante in 1564. He was a
typical son of the Renaissance. In 1543, his two most important
books were published: De Humani Corporis Fabrica, Libri Sep-
tum and the Epitome. The former was a book of over 700 pages
with several illustrations, highly systematically composed and ful-
ly indexed. Andreas Vesalius was the first modern anatomist

who based his anatomical descriptions on personal obscrvation. The kidney was a
fascinating organ to Vesalius, whose function. particularly regarding the production

of urine, he did no

t fully grasp. He makes short work of the ‘perforated membrane

theory’ which was the current conception of the origin of urine in the kidney. Andreas
Vesalius broke with the established rigid and fabricated way of tcaching anatomy, and

introduced the mo
illustration combin

eecescnsscsccencnsscas

Andreas Vesalius (born in Brussels on December 31, 1514,
died in Zante in 1564) was the descendant of a notable lincage
of physicians. Some knowledgc of the period and the places in
which he lived and of his family background are important for
an appreciation and understanding of his achievements.

Andreas Vesalius and His Time

The period in which he lived was extremely rich in impor-
tant events such as the ‘discovery’ of the New World. the rise of
Protestantism followed by the Counter-Reformation and the
deployment of the Renaissance in all its aspects. The Renais-
sance implies not only the rediscovery of ancient Greek and
Roman literature but also the spirit of scientific inquiry. That
rebirth of learning is typified in the persons of Leonardo da
Vinci. Copernicus, Galileo. Petrarch, Erasmus and Vesalius.

dern concept of learning based on personal obscrvations. using
ed with a critical spirit and scnse of experiment.

All this makes the Renaissance onc of the most fascinating peri-
ods in world history.

Vesalius was born and grew up in the low countrics along
the sea which were part of the seventeen provinces (fig. 1).
These low countries which nowadays comprise mainly The
Netherlands, Belgium, Luxembourg and the north of France,
had a certain form of cultural and economic as well as political
autonomy. These countrics belonged together in the 15th and
16th centuries under the subsequent dvnasties of the Burgun-
dian dukes and the Austrian and Spanish Habsburgs. Due to
the strong devclopment of the cities, these provinces had an
extremely successful economy: their level of prosperity was
comparable with that of the northern Italian cities. Bruges,
Ghent and later also Antwerp became Europcan metropolises
with claborate international contacts, which were obviously
fruitful for the spread and development of art.
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Fig. 1. The 17 provinces of the low countries: the political map 1506-
1559.

This art production gained a hitherto uncqualled level. The
favourable economic conditions crcated an optimal climate for
the deployment of talent in several aspects of art. The Burgun-
dian dukes, through their eclectic and refined interest in art,
founded the base whereupon later generations could further
develop their skills. The renewed Flemish Primitives clearly
dominated this fascinating period. In addition, one has to men-
tion the richness and influence of the polyphonic Flemish mu-
sic [1].

The forefathers of Vesalius originated from Wesel (Wesalius
- Vesalius), a town situated at the confluence of the lower
Rhine and the Lippe (see tig. 1). They belonged to a Brabantian
family where medicine was practised from generation to gener-
ation. His great-great-grandfather, Pieter Van Wesel, was a doc-
tor and wrotc¢ a commentary on Avicenna. His great-grandfath-
er was professor in medicine and vice-chancellor for periods of
3 months (rector trimesteris) at the University of Lcuven,
founded in 1425 by Jan 1V of Brabant. His grandfather, Ever-

Andrcas Vesalius and the Kidney
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Fig. 2. Andrcas Vesalius. at the age of 28. The only known authentic
portrait. By Johannes Stephanus van Calcar [woodcut in ref. 7].

ard, was physician at the court of Maximilian of Austria and
Maria of Burgundy, and wrote commentaries on the ten books
of Rhazes dedicated to King Al Mansor. Evcrard had a son by
an unmarried woman, Margareta Swinters (or Winters). The
child was named Andreas and this bastard son became the fath-
cr of the grecat anatomist. The illegitimate birth of Andreas
Vesalius senior prevented him from becoming a royal physi-
cian and so he contented himself with the study of pharmacy
and cventually became court dispenser to Margaret of Austria
and later to her nephew, Charles V. After some 30 years of ser-
vice he dared to address a request to the emperor asking him to
legalize his birth, probably for the sake of his four children. In
October 1531, the emperor granted the request of ‘notre bicn
aimé Valet de chambre et apoticaire Andries de Wesele’ and as
a sign of special benevolence. at no cost.

Andreas Versalius' interest in medicine, more particularly
in anatomy, was more than inherent. During his childhood, he
was already dissecting small animals such as mice and rats.

Am J Ncphrol 1997;17:252-260 253
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A Short Biography [2-4]

Andreas Vesalius was born in Brussels (Brabant-Flanders)
on December 31, 1514,

Betwecn 1530 and 1533 he followed courses in *arts and phi-
losophy" at Leuven. He studied medicine in Paris (1533-1536),
without having the opportunity to obtain his degree becausc of
the hostilities between Charles V and the French king Frangois
I. Back in Leuven he assembled his first skclcton with the help
of his friend a Frisian student, Renier Gemma, with bones
from one of the city gallows.

He wrote and published a paraphrase of Rhazes' ninth book
for King Al-Mansor [5]. He obtained the authorization of the
city magistratc to perform public anatomical demonstrations
on cadavers, an event which had not taken place for more than
18 years at this university.

He rashly left Leuven and never returned after a dispute
with the anatomist J. Thriverius on the place of bloodlectting in
‘dolor lateralis’ (pleurisy), at that time a highly controversial
subject. The vicious insinuation by Thriverius of Vesalius hav-
ing Lutheran sympathies was probably more decisive for the
move of the ambitious anatomist.

He went to Italy, where on December 5. 1537, he graduated
in medicine at Padua, a famous university at that time gov-
erned by the Venetian scnate. Indeed. this university held a
great attraction for the whole European intcllectual communi-
ty. not only in the arts, literature and philosophy, but as a centre
of the scientific renaissance, charactcrized by the development
of a progressive and critical way of thinking. During one of his
visits to Venice he met his fellow countryman, the artist Johan-
us Stephanus Van Calcar. who was a recent arrival in Venice,
where he had entered the school of Titian.

The day after his graduation, Vesalius was appointed as pro-
fessor at the University of Padua. This university needed
skilled anatomists to perform the public anatomies in the
months of Dececmber and January. The teaching of anatomy
was highly valued by the numerous Italian and foreign medical
students and could not be omitted in any way. It belonged to
the duties of the second professor of surgery. The quality of his
teaching and the demonstrations was so high and its reputation
spread so quickly among other Italian universities that he was
invited for a public course on anatomy at the renowned Univer-
sity of Bologna (1540). There his demonstrations supported the
course of Mathcus Curtius (1475-1542). In 1538 hc published
his Tabulae Anatomicae (Tabulae Sex), loose anatomical sheets
for the use of students who could attach them to the walls of
their rooms [6]. These drawings (made in collaboration with
Van Calcar) werc far better than anything that had been pub-
lished up to that time in this particular field.

In 1543 his two most important books were published: De
Humani Corporis Fabrica Libri Septum and the Epitome [7, 8].
His fame grew so fast that he was soon nominated physician of
Empcror Charles V.

He was married in 1546 in Brusscls to Anna Van Hamme.
Vesalius was ennobled on April 20 1556 and nominated earl.

Andrcas Vesalius and the Kidney
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Fig. 4. Each of the seven books of the Fabrica (1543) begins with a very
large. histrionic capital, the chapters with a somewhat smaller ornamental
letter. representing in a delightful way scenes from the work of an anatomist
or from surgical and obstctric practice. The chapter on the kidneys starts with
a small O (‘organa’) and represents the putti receiving the head of a criminal
from the exccutioner standing on the scaffold. The large O (p. 257 of the
Fabrica) demonstratces that in order to get a clean skull the head was boiled in
a kettle.

He lived in Madrid in 1559 where he belonged to the court of
Philip II. In 1564, he made the long trip to Jerusalem. On his
return voyage he became ill and put ashore after a heavy storm
on the island Zante, where he died in October 1564. The only
authentic portrait of this fascinating man was made by Ste-
phanus Van Calcar (fig. 2).

In 1543, the printing house of Johannes Oporinus in Basel
took carc of the masterpiece of Andreas Vesalius Bruxellensis:
De Humani Corporis Fabrica Libri Septem [seven books dcal-
ing with the construction, function (fabrica) of the human
body] (fig. 3, 4)'. It turned out to be an impressive book con-
taining 760 pages with more than 270 wonderful woodcuts, and
weighing approximately 7 kg. A masterpiece of human anato-
my was born. never seen or published before, wherein in addi-
tion to thc anatomical descriptions. the author trics to correlate
the structurc and function of the different organs. More than
200 times. Versalius disagrees with the current ideas of the time
which were dominated by the texts of the brilliant Claudius
Galenus of Pergamum (130-200 AD).

The scientific spirit in Europe of the 16th century had
obviously not yet acquired the critical mentality which would
devclop in the coming centuries. Concerning medicine, partic-
ularly anatomy, further investigation was considered unneces-
sary since everything had already been described. Doubting the
ideas of Hippocrates and Galen was, according to the at that
time established doctors and professors, unthinkable: ‘Gale-
num obus nomium bonorum. post Hippocratum et nihil a Ga-
Ieno, outi nec ab Hippocratem per perram esse scriptum um

In the samc ycar, the Pale Nikolaus Copernicus (1473-1543) published his book
De revolutionibus orbium caelestium libre vi, which laid the foundation of modern
astronomy.

Am J Nephrol 1997:17:252-260 255
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quam’. In this context appears an impassioned young man, who
has barely reached the age of 28, who writes a book in which on
several occasions Galen’s descriptions and concepts are ques-
tioned or disputed based on personal observations, and in
which diffcrent interpretations are given to particular organ
functions.

Vesalius and the Kidney

A first valuable and interesting document dealing with
Vesalius and the kidney consists of the eyewitness report of Bal-
dasar Heseler, a diligent and scrupulous German student of
medicine (from Leignitz), which comprises reports of lectures
on the ‘Anatomy of Mundinus® given by Matheus Curtius at
Bologna in January-February 1540 and of the anatomic dem-
onstrations performed by Andreas Vesalius in conjunction with
those lectures. After a long and complicated journey, this Latin
text arrived in the Royal Library of Stockholm, and was found
and translated by Ruben Eriksson [9] in 1959.

On the morning of Monday January 20, 1540, at the church
of San Francisco in Bologna. Matheus Curtius taught the anato-
my and physiology of the kidneys. In the latc morning, Vesalius
performed his tenth demonstration and used a dog and a
human body for the disscection of the renal region. Baldasar
Heseler notcd:

In this morning’s disscction D. Andreas first showed the dissection about
the kidneys of which Curtius had alrcady lectured. And first he dissected the
kidncys of a dog showing us very carefully. how the interior membrane lining
the renal cavity consists of the vena and arteria emulgens, which enters the
renal substancc through its concave side. how it divides into scveral
branches, and finally through their union from both sides in this ways consti-
tutes a membrane. He showed how, through this thin membrane. the blood is
filtered. and how in healthy persons the urine passes into the renal cavity and
is then conveyed to the bladder through the ureter: and how preternaturally
stoncs, sand. hairs, and also blood arc emitted, but how the orifices of the

Fig. 5. Kidncy illustrations from book five of De Humani Corporis Fabri-
ca [Translated from the original La:in text [10].] Top Figure 21. 1-3. p. 371
‘The twenty-first figure of the fifth book consists of threc small special plates
which follow onc another in the sequence of dissection and show very clearly
the sinus of the kidneys and the origin of the urinary passages’. The dog kid-
ncy was used by Vesalius on purpose. as he regarded the human organ as too
fatty to demonstrate what he had in mind. namely that the existing theory of
filtration through a membranc bchaving as a sicve (‘'membrana cribri malo')
was wrong. Middle Figurc 22, p. 372. ‘'The present figure follows the twen-
tieth in the sequence of dissection. In it the ends of scveral ribs have been
fracturcd and turned upwards and outwards so that the hump of the liver is
here scen in the same way that its hollows are brought into view in the twen-
ticth figure. The kidneys stripped of their fatty covering present themselves,
and the origin and course of the seminal veins and arteries are shown'. Bot-
tom Figure 23, p. 374. "In this. the twenty-third figure are two spccial plates
of which I shall appropriatcly call onc the right and the other the left. In cach
platc. we have depicted the kidnceys, bladder and seminal organs resected
from the body with portions of the vena cava and the artery. On the right
thesc structures are delincated from the anterior aspect, and on the left. from
the posterior. On the left we have opened in particular the bladder and its
neck or common passage for the semen and urine which arc still intact on the

right'.

DcBroe:Sacré/Snelders/De Weerdt
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Fig. 6. “... anyway we somectimes sce that the
left kidney is higher than the right onc. particu-
larly in those subjects with a large liver and small
spleen, as if this liver would push the right kidney

quimiecur defcendat, uterque autem ren uena caux, qua fub iecoris corpore ducitur, uicinus
efle contendat,meritodextrum finiftro elatiorem efle plerunque cernimus. quippe non rard
ctiam (inilter dextro elatior obferuatur,infjs prazcipue quibus lien minor & iecur maius obti-
git:perindeac i id dextrum renem deorfum deprimcrer,illcautem finiftrum altius afcendere,
fibigp fubficifineret . Porrd contrarium hunc firum renibus non amloci, quo apre locaripof-
fent,occalione,quam needirecto utrique ferofum {anguincm arerahant, acalrer in contrarium
reuellens alterius munus prohibear,accidifle con(tat . Neque ctiam in renum fitu Galeni ratio

down ...".

illum emundant. Superficiem iecoris gibbo fimiliter impenle leuem & lubricam fortiuntur, ue
& colorem intenlerubrum & refplendentem . Subftantananque conftant camea, denfa, ad-

Fig. 7. ‘The kidncy consists of a fleshy sub-
stance of high density, firm and hard, and abso-
lutely not crossed by fibres. Indeced. the renal mass
is like the liver and the lungs. free of fibres, the
only present fibres along the blood vessels serve to
attract, maintain. and reject.’

veins closc at once. [And he showed us how] blood in the urine issucs when
the retaining faculty of the orifices of the veins and arterics are slackened. In
the same manner. the hepatic flow occurs through the anus, namely when the
orifices of the mesaraic veins arc weakened so that they cannot retain the
chyle extracted from thc intestines. Some however. falscly maintain. that this
thin membranc has its origin in the outer membranc that surrounds the renal
substance, as hc clcarly decmonstrated to us. Then he also showed us the por-
tion of both the kidneys in man. their connections. their parts, how the venac
[and arteriac] cmulgentes from the vena cava and the great aorta run to the
renal cavity. and how the ureters run to the bladder. He dissected both. and
we saw much fat in them. He showed. how at cach side above the inner
membranc the orifices and vena and arteria cmulgens were visible, how they
werc mutually combined and constituted the inner lining. which was as a
filter to the rather large renal cavity. where the urinc is contained etc. [10].

This very interesting text shows that Vesalius was giving
anatomical demonstrations, using animals (in this case a dog)
and human material. He drew the students’ attention to the
differences between these two species concerning the kidneys.
Later, in the Fabrica, he returns extensively to this issue (p.
516, line 9 ff.). This neutralizes the severe criticisms by his con-
temporaries and by modern authors for passing the kidney of
this animal for that of man.

The main section dealing with the kidneys in Vesalius’
major book De Humani Corporis Fabrica is found in book five,
entitled ‘Organis Nutritioni...", more particularly in chapter 10
Dec Renibus’.

This book five begins with a number of illustrations with an
extensive index and explanation of symbols, five of them (fig-
ures 20-25, pp. 370-380) relating to the kidneys (fig. 5). Chap-
ter ten is entirely devoted to the kidneys and consists of three-
and-a-half pages (pp. 514-517) containing one figure schemati-
cally representing. according to Vesalius, the false teaching of
his contemporaries on the formation of urine (see below).

The kidney chapter of book five starts by describing the
localization of both kidneys in the abdominal cavity. Vesalius
localized the right kidney higher than the left, however, in some
cases, he mentioned that an opposite situation is found (p. 514,
chapter 19, lines 18-20) (tig. 6).

Andrcas Vesalius and the Kidney

modumd folida 8 dura,parumg a cordis{ub(tantia uaniante, praeterquam quod nullisom.
nino fibris incertexitur. Renum enim fub(tantia fibrarum , ut & iecoris pulmonumép fubftan.
tia,expers eft:uaforumper ipfam diffuforum fibrisad atractionem, retentionem & expuilfio.
nem kmulantibus.Quum enim fanguinis ferum renes excolareoporterer, neg commode ue-
na caux magnx arteriz ° corporibus,utiiccur,ad uenam cauam adnafci posucrine * infignis

The second part of the text contains Vesalius’ own ideas
concerning kidney architecture and function (fig. 6-10). Fur-
thermore the author dwells cxtensively and with passion on the
misconceptions and misinterpretations of his contemporaries
concerning the kidneys (fig. 8):

There are so many concoctions invented by other professors of anatomy
concerning the functions, structures, membrancs and vesscls splitting up in
the kidneys. Galen claims that the vessels (vein and arteries) split up in the
kidney mass where the blood is retained within the renal mass during which
the urine together with part of the bile present in the blood is passed through
and discharged in the urine. Our doctors, who follow Galen's ideas. describe
however the structure of the kidney in an uncritical and false way. Where
they do not take into account the distribution and localization of the vessels
they invent many things. among them sieving membranes. Others. having an
aversion to the practice of disscction sit on their high chairs, sclf-sufficient as
Prometheuscs and consider their assignment as fulfilled after having created
a human body by means of their imagination.

Asan examplc [sec inscrted figure and text] today's important doctors have
taught and written that there is a threefold process in the separation of the urine
from the blood. They do not argue bascd on what they obscrve by themsclves
dissccting a human body. but they invent according to their own pleasure.
cavities and tracks. Consequently, the current opinion maintains two cavities
in the kidneys superposcd onc over the other along the length of this organ.
Both cavities are separatcd by a kind of membrane. The renal artery and vein
supply the kidney with serous blood. the porous membrane having small nar-
row holes scparating both cavities will allow passage of aqucous and finc dreg
such as bilc. while thc thicker blood cannot pass. Those stupid architects of
their own human construction cven add. obviously to proposc an cven more
clegant creation of Nature. the notion that the urinary conduct originates from
the bottom of the lower cavity in order to collect the sicved urine.

It is obvious that the emincnt Creator of the thing has not assigned such
an important function to that singlc thin membranc perforated like a sieve
and that, furthermore. he never even constructed such a membrane in the
kidncy. On the contrary, it is the renal mass itsclf. which according to an
inborn capacity and within appropriate and correct proportions (*ac propria
ad iustitia temperic®) will filter the scrous dreg out of the arterial and venous
blood distributed over the renal mass and bringing this filtrate into the cavi-
ty. it will leave the kidncy through the urinary conduct. I suggest that, in
order to understand this unbelievable masterpiece of nature. you take the
kidney of a dog since it is Ican ard in contrast to the human kidney not
covered with fat. You will also find two cavitics which have been constructed
by nature however in a totally differcnt way from what the doctors think.
Indeed the renal vein and artery entering the renal mass are transformed into
a single structurc which according to its hardness and thickncss corresponds
to the cover of the arterics.

Am J Nephrol 1997:17:252-260 257
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Fig. 8. Vesalius’ obscrvations on the ideas
held by his contemporarics. Scc text for a transla-
tion of the main body. The insert reads: In those
two figures. | have attempted to represent the
falsc teaching ("commentum exprimere’) of doc-
torson the straining (‘cxcolatione') of the urine. In
the upper figure. | have sketched the kidney dis-
sected from its hump towards the sinus or hollow.
but in the lower, only the central portion is scen.
The other concepts will be indicated one by one,
whereby the index of symbols will be explicative.
A The vein and artery which brings the serous

blood to the kidneys.

B The sinus in which the just-mentioned vein
and artery let the scrous blood flow, as taught
by the doctors.

C Sinus. in which the urine from the aforemen-
tioned sinus is filtered.

D Circular rcnal mass which ecmbraces both
sinuses.

E A naive and ridiculous presentation of the
kidney function as if the urine together with
the bile is allowed to flow from the sinus indi-
cated by B into the sinus indicated by C
through a membranc behaving as a sicve.

F The excretory way towards the bladder of the
urine lcaving the kidneys.

Fig. 9. Thosc who arc not satisficd with imag-
ination and ghosts, but instcad have concentrated
on dissection combined with intellectual reflec-
tion. havc at lcast observed the start of the urinary
conduct. not at the bottom of the renal cavity but
in the middlc part of the inner sidc.

In the Epitome, written by Vesalius as a guide to the larger
work (the Fabrica) and considered as a ‘triumph of condensa-
tion™ [9] (12 pages of text, 11 pages with figures and legends) he
describes rather briefly the kidneys and their main function.

This office of purgation is most fitly performed by the kidneys, onc cach
on either sidc of the vena cava and very close to the liver. They quickly draw

A V ena 7 avteria Jervofum fanguinem veni off erenses.

B
c

D
E

F

(VIVERIVRVINVIV TTVRVIIVIVINSTIVIVIVYRN |} u.l,yl UPlu ANCTFIVURIVIVITIR ISV VR LSNP (9] T} ..Kl LIS RIS 4} o) 1€,
diar.atq urinam ita harc tbi ob o culos ponere, quemadmodum fi pracfens eflem, lewigadmo.
dum operain renis(ectione commonfirarepoflem : maximé quum tot fabulxe derenum oftic
djs, finibus ,membranis , & qua: in renibus diftribuuncur uafis, antehac cacteris diife¢tionis
profdionbus cflitx fint. Galenus inquit fimpliciter,uenas acarterias per renis corpusdiftri.
bui,& par (piffam duram@ renum {ubQantiam,retento fanguine,urinam cum bilis qua fan-
iniadeft portione oranfmitti,inp urinarium mcatum cfHuere. Noftrorummedicorum &
qui Galenum fequuti funtomnium,hxc exprimere ftudentium,alfj perperam ofcitanterre-
nis fabricam aggredientes, 8 quz harc uaforum fit diftributio & ficus non obferuantes,nefcio
quas colarorias membranas ementiuntur. Alr) fectionem auerfati, & in altis cathednis feden.
tes,ibiqipfis mirifice placentes Promethei, abundé fuo munere fe perfunctos efle arbitran.
tur,fi dilcipulis imaginatione hominem c5fingant. Atg hincillud eft, quod pracipuos nofirc
tatis mccricos & docuiffe & feriphifle fcio,nobis triplicem,quo urinaa fanguinc inrenibus di
{cernitur modum excogitari
pofle:nonaddentesinterim,
quidin iplahominisfectione
appareat,fed fibifinus & du
¢tusfuoarbimraru effingunt.
Adeo fane¢utnunc omnibus
recepta probatag fitopinio,
duos in renibus effe finus, fe-
cundis uifceris 16gitudinem
fitos, elatiore fcilicet unum,
damiffioré aleeru, quicranf
uerfa quadammembranain.
terdiuidantur, (uperior dico
abinfariori.In fuperiorem renis uenam arteriam@ finire,eas § ferofum fanguinem in illum in-
fundere,deinde membranam finus intercipientem,tam arclis angu tisg foraminulis peruiam
efle,ut & aq;_ltum illud ac tenue rearementum & bilem quogp tran(mittar, fanguincinterim pro
pter [ui cratfidem non penetrante . Addunt practerea illihumana fabricx (Rupentes archite i,
utantofalicet elegantius Nacura opus confingant,, exinferiori finu meatum urinarium ex
planari,llum@ urinam iam colaam excipere. Profectd fagaciflimus illererum Opifex ticum
munusunimembranulx aribri modo perforatr non aribuerit, negpin rentbus eandem extrw
xerit.Quin renum fubftantiafaculrate fibi innata,ac propria ad iuftiris temperie, ex uenisac ar.
terfs per ipfius corpus deductis,ferofumillud recrementum excolat, acin finum qui urinario
matu excaipitur,diffundit. Quod incredibile artificium utuideas,caninum renem utpotemad
lentum,& nulla,quemadmodum humanuseft, pinguedine oppletum,ad manum b cfle ue.
lim, illum utirenis adminiftrationem ad prafentislibri calcem [ubiungam, teprimum aggre
di.Poftaliquotenim obitas fectiones(dummodo primanon fuffecerit ) duos in renibus finus
adinuenies, fecus multo ac noftriarbitrantur medici, 4 Natura formatos. * Venaenim & arte.
riainrenis corpus fubeuntes,inunum degenerant corpus,arteriarum tunicis duritia craffiniep
refpondens.Hoc cauum & uenz artarize ue modo per renis corpus diftriburum cernitur. Pri.
mum cnim paulatim hrd&isr; in duas quodzm;nodo partes diduditur:quarum unam quidem
% = X

anrerinrem alteram eeh ' NA~ A odia..a

DVeABYE prafrmibu figumis medicorum dr urine
excol cowrme exprimere Sfum , ac [uprrori
Lqura venrm ab ipfins gubba uerfus fimon cawum ued ffeIum
ﬁgn \ feror ausem venis dunsaxas media (pellarur porno.
Ceterim quid inoulss cadicesur , ipfe ebarmdlercm 1 ndexm
bunc modimedoceler.

Sirus, in quem medicl uemam (7 arteriam nuper didlas fivo
fum fangunem profundeve docews.

Sinut,inquem uving ex iam didlo finu colarerwr.

R_ruis fubflansia ovbiculatim finus bos ampleélems.

Bratun ¢ sugacifimum renis colasorimm, fea membnona vl
brimodo peruaa, 7 urimem ex fisu B indicasoin finsm Cm
[igraeam una cumbile promanare fimens.

V vinam é yene ad weficam de ferens meaus.

quibuidam accurate lectionem aggrediennDUS Ita IMPoluIL,ut hunc adipem ” urinart) meacus
operculum quoddam effe,& urinz in renibus excretioni leu colationi prafic,& quoddam ue
lue colatorium die,{criprum reliquerint . Qui enim (uis imaginationibus & fomnns non con
tenti,plenam operam una cum ratione fectioni quogp impenderuny, fi nihilaliud,, faltem miea -
tus uninarf)’ imtium uiderunt, quod fané exaltero renisfinu pendet , non quidem ex humi -
liori ipfius fede, fed ex interni lateris fecundiiftius finus medio . Incipit enim meatus illeab
externo lateremembranci corporis,ubi primim in ramos fcindiur. deinde per eius corporis
medium procedens, ex renum medio in internum renis latus uena cuiufdam inflar nracidie.

it from the blood. In order that they may accomplish this more handily. a
notable vein and likewisc an artery are extended to the kidney: the kidney
receives the serous blood into a membranous sinus which is broad and hol-
low and divided into many offshocts concealed by the substance of the kid-
ncy and covered over with a double tunic. By its function the urine is
expelled and led off into another sinus which is prolonged as the urinary
passage constructed like a vein: this urine is going to be carricd to the bladder

(1.

the greater part of the scrous humor of the liver toward themselves and strain
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referring to the kidneys. Four out of 18 items deal
with Vesalius' irritation concerning his contem-
porarics' tcaching on kidney structurc and func-
tion.

Discussion

Andreas Vesalius was the first modern anatomist who based
his anatomical descriptions on personal observation. He took
note of the prevailing beliefs of his day, which were mostly
based on the writings of Galen, yet he corrected them in more
than 200 instances in his work.

Vesalius’ work is generally regarded as outstanding, not only
for its content, but for the way in which it came into being.
Between the ages of 24 and 27 he managed to produce a book
over 700 pages long which was richly illustrated. highly system-
atically composed. and fully indexed, while having it published
by one of the finest printers of his time, who worked closely
with him. This was a highly original way of working and totally
without precedent.

Vesalius was tremendously impatient with the way that
anatomy was generally taught at the time and criticised it open-

Andrcas Vesalius and the Kidney

5
renucndi mosdiuerfus

11436
167-38

reaibusoblite uenx & arteriz. g15.

ly, which must have come across as a hostile indictment to
some members of the establishment. This explains why, during
his life as well as after his death, he has not always been treated
favourably.

The kidney was a fascinating organ to Vesalius (‘Profectd
sagacissimus ille rerum Opifex titum munus.... Quod incredi-
bile artificium ut videas’). the function of which, particularly as
rcgards the production of urine, he did not fully grasp. How-
ever, such limitations in his ability or his understanding rcmain
inarticulate in his texts. In describing the organ, he makes short
work of the ‘perforated membrane theory®, which was the cur-
rent conception of the origin of urine in the kidney. He intro-
duces the alternative concept, quite original at the time, that
the kidney tissue itself, based on an inherent quality and ‘with-
in appropriate and correct proportions’ (‘ac propria ad iustitia
tempere’) filters the serous dreg out of the arterial and venous
blood distributed over the renal mass and brings the filtratc

Am J Nephrol 1997:17:252-260 259

520z Yot 1.z uo 3senb Aq pd 01 1691 000/90€56 | 2/252/v-€/L 1 Apd-ajoie/ule/woo sabiey//:dpy wouy papeojumoq



o’y ANDRCAS VEIALNE BRVXCLLINGIY
HVYMANI COR- R
TRRIS Qr4s av. v
LIBERORVIL, IVAQVE

Latere dibecape.

)_u’on rosiTORVM

PORIS OSSIVM CAE
STINENT DARTILF S

into a cavity in order to leave the kidney through the urinary
conduct’.

For the young intcllectuals of his time, especially students of
medicine, Vesalius must have been an impressively appealing
personality. This is shown clearly in the notes taken by the Ger-
man student Baldasar Heseler [9]. He broke with the estab-
lished rigid and fabricated way of teaching anatomy. and intro-
duced the modern concept of learning based on personal obscr-
vations, using illustration combined with a critical spirit and
sense of experiment. At the same time. he left behind a bril-
liantly written, richly illustrated and well-structured reference
work, painstakingly printed. which has been used and plagiar-
ized for centuries.

The passion with which he engaged in all his activities relat-
cd to researching, writing and teaching the knowledge of anato-
my is expressed in the caption he wrote for one of his best
known anatomical figures (fig. 11).

VIVITV R IN.
N GENIO,

3 CARTER A MOR-
TIS LRVNT.

Fig. 11. Vesalius' ‘skeletal Hamlet', soliloquizing beside a tomb with the

caption ‘Vivitur ingenio. cactera mortis erunt'’): ingenuity will live, all the

rest will die.
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