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Erythropoietin, a first intuition of renal
secretion by Giustiniano Nicolucci

In 1846, the medical journal “Filatre Sebezio” featured the paper “Sull'Intima
struttura dei reni con alcune considerazioni sulla loro funzioni e malattie” by
Giustiniano Nicolucci, a young doctor who had graduated just the previous
year from the University of Naples. Nicolucci had already taken part as a major
speaker at the “VII Congress of Italian Scientists’, held in Naples in 1845. On
that occasion as well in previous essays, he showcased his skills by using a
microscope, at a time when Neapolitan physicians tended to combine medical
observation with notions derived from comparative anatomy and physiology.
On page 82 of this publication, Nicolucci refers to comparative anatomy, and
in particular to Jacobson’s 1821 research “De sistemate venoso peculiari in
permultis animalibus observato’, which showed that in fish, as well in birds and
reptiles, there is a type of renal portal, which helps the lungs oxygenate the
blood. On this basis, Nicolucci argued for a respiratory function of the kidneys,
but, as he was not able to find Jacobson’s renal vein in humans, he assumed
that this respiratory function of the kidneys could be accomplished through
the formation and multiplication of red blood cells, as was recently observed
in the liver of a human embryo by Kalliker. According to Nicolucci, further
research was needed to seek respiratory principles in urine. The intuition
of the Neapolitan physician, unfortunately, did not receive due attention in
subsequent studies: it was only in 1977 that Takaji Miyake was able to extract
the erythropoietin molecule from the urine of a patient with aplastic anaemia.
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In 1846, the Neapolitan medical journal “Filatre Sebezio”
featured the paper“Sull'Intima struttura dei reni con alcune
considerazioni sulle loro funzioni e malattie’, by Giustiniano
Nicolucci.” Nicolucci, who had graduated the previous year
from the University of Naples, had already taken part as
a major speaker at the “VIl Congress of Italian Scientists’,
held in Naples in 1845. On that occasion, he effectively
compared his observations with a microscope with that of
the other present scientists. At that time, it was common
among Neapolitan doctors to combine medical observa-
tion with notions taken from comparative anatomy and
physiology.? His studies were supported by his thorough
knowledge of the history of Greek and Latin medicine.
He had an in-depth knowledge of Galen’s works and he
had extensively studied the “Tabulae Anatomicae” (1552)
and “De renum structura, officio atque administratione”
(1564) by Bartolomeo Eustachio, two studies in which
blood circulation of urinary organs was clearly displayed
for the first time, as well as the research by Morgagni and

Malpighi. The individuality of his work lay in his ability to
use the microscope; in fact, he could compare the results
of his research with those of the most important English,
French and German scientists.

On page 82 of the aforementioned publication, he
writes:

“In the three inferior classes of vertebrates another task
is performed by the kidneys, which are crossed by a par-
ticular venous system making the blood they transport lose
its venosity, making it acquire the venous character which
reaches fully the respiratory organs. Jacobson, discoverer
of this venous system together with other physiologists,
found that actually the kidneys in those animals assisted
the lungs in their respiratory function. We do not have a
complete analysis of the urine of birds, reptiles and fish to
confirm that respiratory principles exist in this liquid; that
is, if the respiratory function of the kidneys is involved in
the formation and multiplication of the blood globules, as
observed recently by Koélliker, like the liver in embryonic
life. Further research is necessary in this regard and we will
soon study it further”.
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2. MATERIAL AND METHOD

The research carried out previously by Jacobson and
Kolliker's observations on an embryo liver will be analysed,
starting from Nicolucci’s considerations.

About Jacobson’s identification of a renal portal vein:

“... But the veins of the stomach, spleen, pancreas, in-
testines, some small accentuated branches, usually form
the “portal vein system”?

“According to Jacobson’s 1821 “De sistemate venoso
peculiari in permultis animalibus observato” in fish, as
well as in birds and reptiles, there is a kind of renal portal
system, formed by several branches, collecting the blood
from a portion of the trunk muscles, which converge in a
large vein that runs through the vertebral canal above the
medulla, and distributes trunks transversely to the kidneys;
but since the portion of this vein situated beyond the abdo-
men communicates through lateral branches with the vena
cava, which flows under the spine, one can well believe
that it therefore falls within the class of ordinary veins"?

“According to my knowledge, the blood bodies of a
human embryo have been studied only by E.H. Weber
(thesis at the University of Leipzig) and in a 12-week embryo
described as flat globulets with a nucleus of 0.0042 microns
in size; itis clear that this indication, although perfectly cor-
rect, does not fulfil all the conditions that intervene in the
life of the embryo. In fact, when | dealt with investigating
the blood bodies of mammals randomly stored in a human
embryo for three months, | found such remarkable results
that | could not help making them known, although | did
not have any other opportunities to further study them.

The blood bodies of the above embryo are divided
into three groups:

« Coloured and core-provided
- Coloured and without nucleus
« Not coloured.

The coloured bodies with a core can be seen in the portal
vein, reaching approximately V4 of the coloured bodies. In
the remaining blood there are between 1/6 and 1/8 and
most of them measure 0.004 microns. Only in the blood
of the liver they are slightly larger —up to 0.006 microns—
and in some smaller amounts up to 0.003 and even below
0.0025 microns. Most of the bodies are flat; a few are deep
in the form of globules, a minor part, only in the blood of
the liver, round and elliptical. In the same blood, the bod-
ies are also distinguished by their colour, which goes from
pale yellow to reddish-yellow and in the darker ones the
phenomenon is really evident so that it is not possible to
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recognise the nucleus without reagents. In the rest of the
blood, almost all the bodies with a nucleus behaved like
the darker blood bodies of the liver.

Water and acetic acid have similar effects on these bod-
ies as in those of adults, that is, they deprive them of colour
more or less rapidly, make them swell to such an extent that
the membrane rarely explodes and lets the core out, and
even after a rather long application, they do not melt. The
cores, with no exception, maintain the membrane and in
the case of the flat ones, are found more on the margins.¢

3. DISCUSSION

Nicolucci does not find in the human kidney the ana-
tomical formation of the so-called “portal vein’, found in
fish, birds and reptiles: in fact, the circulating blood does not
change in appearance and does not acquire the character-
istics of oxygenated blood. Surely, however, Comparative
Anatomy had affirmed the existence of a respiratory func-
tion in this organ. The evolution of the species to mammals
suggested that this function had been preserved, no longer
as an anatomical apparatus, but through another —perhaps
humoral- mechanism, at the base of the formation and
multiplication of red blood cells.

Therefore, Nicolucci refers to Weber’s research, con-
firmed by Kolliker, that is, to the evidence of erythropoiesis
in the human embryonic liver. The progenitor cells from
which the “globules” derive would also be at the base of
“neoangiogenesis”.

Therefore, the anatomical and perhaps humoral research
would only be a different aspect of the same function: in
fact Nicolucci states that the analysis of urine carried out
on birds, reptiles and fish had not yet highlighted the ex-
istence of substances with a respiratory function. In other
words, the respiratory function should also have occurred
through humoral action, which could not be limited to the
multiplication and growth of red blood cells, but should
also have affected the formation of new vessels.

4. CONCLUSIONS

Only about 50 years after the hypothesis made by Nico-
lucci, it was noticed that the bone marrow was capable of
producing a greater quantity of red blood cells in subjects
who lived in environments lacking oxygen (for example at
higher altitudes).

The existence of a hormone able to regulate the produc-
tion of erythrocytes by the bone marrow was hypothesised
in 1906 by Paul Carnot, professor of the Hotel-Dieu of Paris,
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and his assistant Camille Deflandre. The substance was
called haemopoietin.

In the 1940s, Finnish researchers,**Bonsdorff and Jalav-
isto, continuing their studies on red blood cells, named this
substance erythropoietin. A few years later, Kurt Reismann
showed that the kidney was the main production site of
this substance, but only in 1977 was Takaji Miyake able
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to extract the molecule from the urine of a patient with
aplastic anaemia.”

The young Neapolitan doctor could not continue his
studies on this interesting theme because of his liberal ideas:
the Bourbon police became hostile to him, and exiled him
to his homeland.There, he started studies of Anthropology,
becoming the first anthropologist in Italy.
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To 1846, T0 lATPIKO TIEPLOBIKO “Filatre Sebezio” mapouaciace To dpBpo “Sull’Intima struttura dei reni con alcune considerazioni

sulla loro funzioni e malattie” tou Giustiniano Nicolucci, evog veapoU ylatpoU TTou gixe AmO@OITOEL LOAIG TO TIPONYOU-

Hevo €tog amd to MNavemoTtripo Tng NamoAng. O Nicolucci gixe 18N CUPHETACKEL WG KUPLOG OUIANTHG OTO «70 JUVESPLo
ItaAwv Emotnuévwy», mou mpaypatomoi®nke otn NAmoAn to 1845. Me Tnv eukaipia autr KaBw¢ Kal O TIPONYOU LIE-

va Sokiula, Tapouciace TIG SEIOTNTEG TOU XPNOIUOTIOIWVTAG £VA UIKPOOKOTILO, G€ Hia emoXr} TTou ot NarmoAtdvol latpoi
Teivouv va cuvSUAloLV LATPIKH TTAPATAPNON HUE £VVOLEG TTOU TIPOEPXOVTAL ATTO CUYKPITIKI AVATOMIO Kal (PUGLOAOYIa.
31N oghida 82 autrig Tng dnuociguong, o Nicolucci avag@épetal 0Tn CUYKPITIKN avatouia Kal EI0IKOTEPA OTNV €PELVA
Tou Jacobson tou 1821 “De sistemate venoso peculiari in permultis animalibus observato”’, n omoia £€6&1&e 611 o€ Ya-
pla, KABWG KAl O€ TTNVA KAl EPTIETA, UTTAPXEL £VAG TUTTOG VEPPLKNAG TTUANG, N oTtoia BonB6d Toug TIVEVIOVEG VA 0EUYOVW-
VOULV TO aipa. & autr} tTn Bdon, o Nicolucci UTTOOTHPIEE TNV AVATIVEUCTIKN AEITOUPYIA TWV VEPPWY, AANA eTEld Sev
KATAPEPE va BPEL TNV VEPPIKA AERa Tou Jacobson otoug avBpwTioug, uTTEBEoE OTI AUTH N AVATIVEVOTIKN AElToupyia
TWV VEQPWYV Oa PTTOPOUCE VA EMTEVXOEI LECW TOL OXNMUATICMOU KAl TOL TTOAATTAACIACHOU TWV EPUOPWV aAlocalPi-
WV, OTIWG TAPATNPENONKE TIPOOCEPATA OTO NTTAP EVOG avOpwmivou epfpuou and tov Kolliker. Z0p@wva pe tov Nicolucci,
XPEIAdovTal TTEPAITEPW EPEVVEG Yia TNV avalTNON AVATTVEUOTIKWY apXwv ota ovpa. H SdtaicOnon tou NamoAitdvou
latPOoV, SUCTUXWG, Sev ENaBe TN S€oUCA TIPOCOXK OTIG METETTEITA HEAETEG: MOAIG TO 1977 To Takaji Miyake katdgepe va
QATTOMAKPUVEL TO HOPLO TNG EPUOPOTTOINTIVNG ATTO TA 0UPA EVOG ACOEVOUG UE ATTAACTIKN avValpia.
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