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Abstract
Around the turn ofthe 1gth century, the Hungarian physi-
ologist and clinician, sándor Korányi, started to use
physicochemical methods to estimate renal function. ln
paÍallel with the deterioration oÍ renal function, hefoUnd
characteristic changes in the fíeezing point depression oí
urine, which he termed hyposthenuria. On the basis of
these findings, he wasthe firstto introduce the function
al concept of renal insufficiency.

BeÍore the l9th century' the main approach to the
study of diseascs was the morphological concept. Vir,
chow' in one ofhis major pÍesentations [1], promulgated
the anatomical concept 'seek the answer to the question:
ubi est moÍbis?'

one oÍ the most famous proponents ofthc stÍucluÍal
concept was Morgagni, who was wolking and teaching in
Padua' In the second halfof the l8th centuíy, a revolu_
tionary change occurrcd wilh the identification of func-
tional changcs in relátion to the morphological changcs

obseÍved in diseases' Thc pioneer aIld most famous repÍe_
sentative of this concept was claude BemaÍd [2]'

Sándor Korányi. the Hungarian physiologist and clini.
cian, wasgrcatly impresscd by the functional concept and
fundamental works of claudc Bemard. KoÍányi's most
important research activity was in renal physiology and
pathophysiology.

The method of cryoscopy had been used to measure
the freezing point depression (FPD) ofiluids for the esti-
mation of osmotjc prcssure. In 1892 Dreser [3] and in
189ó wintcr [4] published theiÍ findings that the FPD in
the blood of nomal subjects lvas rather constant
(0.56'C), bur varied in thc udne over a lairly wide range
(from 0.45 to 2.40'c)' Korányi confirmed thcse obseÍva_
lll'n.|5]. bul hemade luíheÍíeps by ucingcryo.cop) in
patients with kidney d iseasc and in experimental animals.
He found that thc FPD changes characteristically in cer-
tain circumstances and pathophysiological conditions
and observcd that in rabbits fluid loads produced an
increased urine flow. The urine became lightcr, the vol-
ume increased andthe FPD values came closer to the low-
cr limit (0'08)' but ifthe anima] was restrícted in its f]uid
uptakc' the FPD vaiues moved close to the higheÍ limit
observed [5].

He made his probably most important obseÍvatioüs in
conncction with studics ofthe changes in renal function-
He obseÍvcd that when thcrc was a deterioration in renal
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functjon, the spontaneous changes in the FPD shrank'

and with changcs in the hydration there was an inability
to modijy 1hc uÍine osmolalily appÍop ately' Eventually

theFPD andthevalues approached the plasmavalues. To
this palhophysiologjcal condition he gavc the name 'hy-

posthenuria'. This is described in his tcxt in the lbllowing
;ay: 'Bei Krankheitcn kann die l(Íafi. mit welcher dic

Niclen eine veÍiinderung in der osmotischen spannung

dcr sie passierenden Flüssigkeit heÍvorbringen, abneh-

men Dann niihert sich die Gcfrieípunktsem jedrigung dcs

Hames derjenigen des Blutes, und befmdet sich zwiscben

o.56-l'3": es enisteht HyposthenuÍie' [6]'
Table 1 illustÍatcs the Íesults oÍbis invcÍigations ofa

patient wjth hyposthenuric polyuria caused by nepbro-

scleÍosis.
At thetime whcn Koíányi waspractisingas a clinican,

it was not Íarc for srrIgeons to conncct the ureteÍ of the

discased kidney to the abdominal wall ln these cases.

Korányi made scparate Íenal function studies [7]' These

weÍe very good oppoltunities to compaTe the 1unctions of
the normal and the diseased kidney. The impaired ÍcnaL

function was indicated bv the hardly changeable FPDand
coÍrclated with 1he decreascd excretion of sodium. ch1o_

ride, phosphate and ureawith the uÍinc.
Thcse obseÍvations led KoÍányi to the view that thc

kialney function is responsible for keeping the osmolality

and FPD ofthc blood stable lfthe renal function is dete_

riorating, thc kidneys cannot fuüction appropriately and

excÍete materials properly, which ]eads to an impaiÍment

of renal lunction (i.e. hyposthenuria devclops and thc

osmolality and the FPD in the blood should be elevatcd

To quote one ofthe findings ofKofányi rcferring to tbis:

'... die Erkrankung der Niere so hochgradig is1, dass dic
gcsamte NieÍenfunktion darunteÍ lcidet' Es handel1 sich

in diesen Fál]en um eine NieÍeninsuttcienz'' i'e' 'the

renal disease had progÍessed so much that the total renal

function had nearly stopped' In such cases, Íenal insulfi-

c ienc,v developed'.
Franz Volhard' the famous GeÍman nephrologist, in a

lcctuíe given in l938 under the title 'Übcr NicÍeninsulfl-

cienz' siates 181: 'The idca of renal insuÍIiciency is fairly

ncw. ''. Theconcept was f'iÍsl íormulated by v' Korányi a!

the beginning oftbis century.'
Gabriel Richet, dealing with the histoíy of Íena] patho-

physiolog}, Íecently wrote as li'lows [9]| 'In 1897' Korá_

n1i mcasLrred thc fPD of lh. urine durrng $aler re'l ric_

tion. Hc found that in advanccd renal disease itwas lower

than the nonnal. approaching that of the plasma, a phe-

nomenon which he namcd isosthenuria. He introduced

thc conccpt of renal insufflciency when, whatever the

láblé l' Resultsolfunctlonal íudieson apatientfith hyposthenur

ic polyuria (Dg': Esential hypencnsio!. 'beni$ !eplr r'tleÍr\is')
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lesions, the uflnary excrelory function does not adapt to

the needs ofthe body'.
Sándor KoÍányi (fig. l)'$'as bom in Budapest (Hunga-

ry) on 18 June l866. His fatherwas pÍofessor df me'licine

in Budapest. He studied medicine and received his medi_

cal diploma in Budapest in 1888 He madc several stud]'
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tripstoFrance and Germany' In StÍasbourg' while spend-
ing seveml months undeÍ the tutelage of Hoppe seiler' he
conducted studies on physicochemical mcthods in physi-
ological conditions. In 1909. he was appointed a full pro-
fessor of intemal medicine and chaiman at the Depart-
ment of Medicine at Budapest University. He died in
1944.

To sUmmarize, Koriínyi's most impoÍant contribution
to nephrology was the introduction oífunctional diagnos-
tics into nephrology through the use of physicochemical
methods for estimation ofthe Íenal function' In doing so'
he became the first to introduce the functional concept of
renal insuÍ}iciency.
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