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The pa per is con cerned to prob lem of dis cov ery of

macrofage cells pres ent in the liver si nu soid, which are

rec og nized in the world med i cal lit er a ture as Kuppffer

cells. On the other hand in Po land the name of pro fes sor

Tadeusz Browicz is firmly con nected with the cells re -

sult ing in epon y mous Browicz cells. The au thors are try -

ing to de ter mine who has pri or ity in this re spect; Karl

Kupffer, a pro fes sor of anat omy in Kõniggsberg, and

then in München, or pro fes sor of patho log i cal anat omy

at Jagiellonian Uni ver sity, Tadeusz Browicz. 

The prob lem of epon y mous med i cal names of an a tom i -

cal or gans, histological struc tures, dis ease symp toms or

nosological units, usu ally is a ground for dis cus sion if pa -

tron’s name has been cho sen cor rectly and if rea sons of this

choice have been thor oughly jus ti fied. The ques tion marks

ap pear spe cially in the cases when two or more names ap -

pear in an ep o nym. Quite of ten one of these names is used

by the lo cal cir cles only (usu ally re stricted to one coun try) to 

em pha size the pri or ity or sig nif i cance of con tri bu tion to the

so lu tion of a prob lem made by the re searcher whose name

has been added to an ep o nym. There are known ex am ples of

Pol ish doc tors or bi ol o gists whose names ap pear in con texts

of a very ob vi ously epon y mous na ture, al though their as so -

ci a tion with some med i cal facts is re stricted to our own

med i cal en vi ron ment. Among nu mer ous ex am ples of this

type, an up per most po si tion holds the prob lem of the name

of the cells pres ent in liver si nu soid, known in the Eu ro pean

med i cal lit er a ture as Kupffer cells and in Po land al most al -

ways called by the name of Browicz and Kupffer cells. An

at tempt to de ter mine who has pri or ity in this re spect – a pro -

fes sor of anat omy at the uni ver sity, first in Königsberg and

then in München – Carl Kupffer or an em i nent Pol ish sci en -

tist, pro fes sor of patho logic anat omy at the Jagiellonian

Uni ver sity – Tadeusz Browicz has led to very sur pris ing

con clu sions. 

To make the dis cus sion eas ier we should first out line

the struc ture of the liver si nu soid which is found be tween

the cords of hepatocytes. The si nu soid is com posed of four

dif fer ent cell types; each type has its own mor phol ogy, to -

pog ra phy and func tion. The si nuses are lined by fenestrated

and discontinous layer of en do the lial cells. They sep a rate

the perisinusoidal Disse’s space with pro trud ing microvilli

of the hepatocytes. Through that en do the lium are pass ing

var i ous macromolecules and blood cells. The liver macro -

phages (the de riv a tives of blood monocytes), known in the

world lit er a ture as Kupffer cells are rest ing in the lu men of

the liver si nu soid, at tached to the luminal face of en do the -

lium. Through larger en do the lial fenestrae their pro to plas -

mic pro cesses may pen e trate into Disse’s space. The main

func tion of Kupffer cells is to re move harm ful mol e cules,

mi cro or gan isms, the aged and dam aged eryth ro cytes and

the cir cu lat ing neo plas tic cells. Ex cited by in flam ma tory

fac tors, these macrophages se crete some spe cific me di a tors

(eicosanoids, ni tro gen ox ide, TNF-al pha, gamma in ter feron

and cytokines of var i ous types). They are very im por tant at

the early stage of hep a ti tis, con trib ut ing in its ini tial pe riod

to a de layed im mune re sponse. These me di a tors are re leased 

spe cially in the pres ence of ac cu mu lated bac te rial endo tox -

ins (mainly lipopolysaccharides). Dur ing hepatocellular

dam age of the liver or in the state of chronic in flam ma tion,

the macrophages re lease en zymes and cytokines which may

dam age hepatocytes but which also take an ac tive part in the

re cov ery of extracellular ma trix. 

Cells of the third type pres ent in the si nu soid, are the so

called perisinusoidal (stellate) cells of the liver pres ent in

Disse’s space, which in the stud ies done at the close of the

19th cen tury and at the turn of the 19th and 20th cen tury were

de scribed by Kupffer. They have long cy to plas mic pro cesses

en twin ing the si nuses. The cells, now a days des ig nated as Ito

cells or „hepatic stellate cells” play an im por tant role in the

me tab o lism and the stor age of vi ta min A. These cells are in -

volved in pro duc tion of the intercellular ma trix and in the liver 
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re gen er a tion pro cess; they can also un dergo trans for ma tion

into miofibroblasts pro duc ing col la gen (Fig. 1).

The fourth type of the si nu soi dal cells, dis re garded in

fur ther dis cus sions, are the so called „liver-as so ci ated lym -

pho cytes”.

Bas ing on the avail able source ma te ri als it can be as -

sumed that the char ac ter ized by a spe cific star-like shape, cells 

were for the first time ex am ined by a Ger man resear cher Carl

Kupffer in year 1876. He also gave them the name of Stern -

zelle that is ‘stellate cells’. Kupffer noted their pres ence dur ing 

his stud ies on nerve fibres in the liver, an ar range ment of

which he tried to dis close by ap pli ca tion, ac cord ing to Gerlach 

tech nique, of gold chlo ride so lu tion. The stained in black

‘stellate cells’ were dis tinctly vis i ble in hepatic lob ule. Then,

the Ger man re searcher sug gested that cells of this type be long

to the fam ily of perivascular cells of the con nec tive tis sues or

to the adventitial cells (pericytes) [3].

The sub ject of ‘stellate cells’ was taken up again in

early 80ties of the 19th cen tury. At that time Kupffer’s dis ci -

ple and as sis tant, Paul Rothe re peated his mas ter’s ex per i -

ment us ing gold chlo ride. Rothe con firmed in extenso the

pres ence of these cells not only in liver tis sues of the mam -

mals but also in the chicken liv ers [3].

Kupffer him self re sumed the sub ject of the cells he had

dis cov ered not ear lier than in year 1898 dur ing the 12th

Con gress of Anat omy held in Co logne. The re vised and

com pleted text of Kupffer’s pa per was printed one year

later. It is cer tainly a most com pre hen sive and ex act de scrip -

tion of the stud ies and con clu sions of fered by this Ger man

re searcher in which he re vises his ear lier ap proach to the na -

ture of the ‘stellate cells’. As a re sult of de tailed com par a tive 

stud ies, Kupffer ar rived at a con clu sion that the ‘stellate

cells’ form an in te gral con stit u ent of the vas cu lar walls and

cor re spond to the spe cific cells of en do the lium, capable of

phagocytising alien materials [4].

This ex tremely im por tant pa per Kupffer de liv ered in

Kiel on the 18th of April 1898. Mean while, ex actly one

week later, on the 25th of April in Krakow dur ing a ses sion

held at the Fac ulty of Math e mat ics and Nat u ral Sci ences of

the Acad emy of Learn ing in Krakow, Tadeusz Browicz pro -

fes sor of patho logic anat omy at the Jagellonian Uni ver sity,

de liv ered a lec ture en ti tled: On the intravascular cells in

cap il lary blood ves sels of the hepatic lob ule. The same year, 

the text of the lec ture was pub lished in the Ger man lan guage 

[1] and one year later it was pub lished in Pol ish [2]. Browicz 

de scribes in a rather ex act man ner the ap pear ance of the

cells and their po si tion in re spect of the ves sels. He ob serves 

that to the in ner wall of a cap il lary ves sel are ad her ing large

ob long cells; some times they are at tached to the wall of

a vessel by a „tail” which con fers to them a pear-like shape.

Sim i lar cells but free he also noted to be pres ent in the lu men 

of the ves sel, sur rounded by blood cells. He also de scribed

their nu clei (ob long, al ve o lar, or cor ru gated) and a gran u lar

cy to plasm with pro cesses, of ten com pris ing leu co cytes,

eryth ro cytes, vac u oles, and de pos its of pig ment. Fi nally, he

con cludes that the or i gin and place where these cells are

formed is to him quite unknown [1, 2, 5].

Quite in ter est ing in our con sid er ations re mains the fact

that in the above men tioned text Browicz did not make even

a sin gle ref er ence to the ‘stellate cells’ which had been

known since 1876; Kupffer’s name was not men tioned even

once, ei ther. It is dif fi cult to find a straight an swer why it

was so. Firstly, it is very prob a ble that an ob ject of his stu -

dies were not the cells of a star-like shape, and there fore this

name was not men tioned in his study. Sec ondly and sim ply,

at that time Browicz did not know ei ther Kupffer’s pub li ca -

tion which ap peared in 1876, nor Rothe’s work. And so it

must have been in deed, be cause pub lish ing in 1900 in

„Archiv für Mikroskopische Anatomie” the next work un -

der the same ti tle – Ueber intravasculäre Zellen in den

Blutcapillaren der Leberacini, Browicz broadly dis cusses

the re sults of Kupffer’s work and makes ref er ence to his

pre sen ta tion in Kiel in April 1898. The re searcher from

Krakow stresses very ex plic itly the dif fer ences be tween his

own find ings and an approach of his German colleague.

The most im por tant is prob a bly Browicz’s an nounce -

ment in which he con tra dicts Kupffer’s state ment as if the

ex am ined cells formed an syncytial struc ture. Ac cord ing to

Browicz, they are rest ing on the cell bound aries of cap il lary

ves sels but never form a part of them. These di ver gences

Browicz ex plained as due to dif fer ent meth ods of fix a tion

and stain ing of the histological ma te rial used in his own

stud ies and in the stud ies done by Kupffer [1, 2].

In 1914 Kiyono, ap ply ing spe cial tech nique of stain ing,

ob served in the liver two types of cells char ac ter ized by si -

milar fea tures (intravital up take of the stain): histiocytes and 

en do the lial cells; ac cord ing to his opin ion, the cells of both

types have one com mon or i gin. Ten years later, an em i nent

184

A. Œródka et al

Fig. 1. The hepatic si nu soid and the si nu soi dal cells.



Ger man pa thol o gist Lud wig Aschoff pro posed to in clude

these cells into a sep a rate sys tem which he called a reticu -

lo-endothelial sys tem. Still dur ing Browicz’s life time in

1928, Zim mer mann dis tin guished three types of si nu soi dal

liver cells: en do the lial cells, pericytes, and endocytes [6].

The def i ni tion of the for mer ones leaves no doubts;

pericytes are the cells to day des ig nated as stellate cells, and

hence endocytes would be these cells which were described

for the first time by Browicz in 1898.

How ever, only fur ther stud ies con ducted by means of

var i ous meth ods have proved quite ex plic itly that the orig i -

nal Kupffer stellate cells (de scribed in 1876) were nei ther

the si nu soi dal en do the lial cells, nor the Kupffer cells at

pres ent called phagocytising cells, but the perisinusoidal

cells stor ing vi ta min A (Ito cells). On the other hand, to the

so called phagocytising si nu soi dal en do the lial cells (1898)

he also as cribed nu mer ous fea tures char ac ter is tic of the

perisinusoidal cells, which in the years to fol low caused a lot 

of mis ap pre hen sion in the relevant nomenclature. 

So it fol lows that in an epon y mous name of the intra -

sinusoidal hepatic macrophages a credit should be given to the 

Krakow re searcher since he was the first one who in a very

pre cise (as for those times) man ner de scribed those cells. 

Ref er ences

1. Browicz T: Ueber intravasculäre Zellen in den Blutcapillaren der

Leberacini. Separat aus dem Anzeiger der Akademie der Wissenschaf -

ten in Krakau 1899, 6–8.

2. Browicz T: O œródnaczyniowych komórkach we w³oskowatych, krwio -

noœnych naczyniach zrazików w¹troby. Zbiór prac T. Browicza Aka -

demia Umiejêtnoœci w Krakowie 1899, 6–8.

3. Von Kupffer C: Ueber Sternzellen der Leber. Briefliche Mitteilung an

Prof. Waldyer. Archiv für Mikroskopische Anatomie 1876, 12, 353–358.

4. Von Kupffer C: Ueber die sogenannten Sternzellen der Säugethierleber.

Archiv für Mikroskopische Anatomie 1899, 54, 254–288.

5. Szymañska R, Schmidt-Pospu³a M: Z historii badañ Tadeusza Browicza

(1847–1928) i Karola Kupfera (1829–1902) nad komórkami siatecz -

kowo-œródb³onkowymi w¹troby. Archiwum Historii Medycyny 1979,

42, (3), 331–336.

6. Wake K: Karl Wil helm Kupffer and his Con tri bu tions to mod ern Hepa -

tology (text in manu script): 1–10.

Ad dress for cor re spon dence and re print re quests to:

Ryszard W. Gryglewski

De part ment of His tory of Med i cine CMUJ

Ul. Kopernika 7, 31-034 Kraków

phone: +4812 4222116

E-mail: wgryglew@cm-uj.krakow.pl

185

Browicz or Kupffer cells?


