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In  th e  lite ra tu re  dealing  w ith  k idney disease th e re  are few d a ta  concerning 
th e  behav iour and  role of th e  epithelium  of the  g lom erular tu fts . This is p a r tly  
due to  th e  fact th a t  th e  changes are so delicate th a t  th e ir  reg is tra tio n  post 
mortem  is hard ly  feasible, an d  p a rtly  to  the  lack  o f a proper techn ique for 
dem onstra ting  them . O ur m a te ria l orig inating  from  k idney  biopsy an d  som e 
autopsies showed, how ever, certa in  changes, by  v ir tu e  of w hich it has been felt 
necessary to  revise the  n o tio n  th a t  th e  role of th e  g lom erular ep ithelium  is b u t  
a passive one. A lthough a less m arked  form  o f th e  changes to  be described 
has been sporadically  n o te d  th e  following rep o rt will discuss only th e  ty p ica l 
and dem onstrable cases.

I

The firs t case was th a t of a female subject 42 years old whose blood pressure had been 
above normal for several years. Hypertensive complaints had, however, begun only six months 
before death occurred. Prior to death  she had been treated  for two months a t the 3rd D epart­
m ent of Medicine of B udapest U niversity. Blood pressure was fixed a t 240/130 mm mercury. 
There were haemorrhages a t the ocular fundi and papillary and retinal oedema. Specific gravity  
of the urine was about 1010 E sbach 0,18 per 100 ml. The sedim ent contained 5 — 6 erythrocytes, 
and 1 — 2 leucocytes. NPN was 27 : Ck 60 ml. Urologie exam inations and the high Addis count 
suggested chronic pyelonephritis along with m alignant hypertension. The patien t was therefore 
transferred to the 3rd D epartm ent of Surgery, where thoraco-lum bar sym pathectom y, decap­
sulation and kidney biopsy were performed. The patien t was unwell following the operation, 
her blood pressure decreased to 96/60 mm mercury, she fell in to  a deep coma followed by sym p­
toms of brain enbolism, and on th e  sixth day after the operation she died.

Necropsy disclosed cardiac hypertrophy, pulm onary oedema, confluent bronchopneum o­
nia, and multiple fresh emollitions in the brain. The kidneys were comparatively small, compact, 
their surface was finely granulated.

Histology revealed specific hypertensive changes b u t no arteriolar necrosis in the blood 
vessels. In the kidneys where signs of chronic nephritis, some scarred and many roughly lobated 
glomeruli were found w ith tu fts  showing hyaline degeneration and w ith proliferation of the 
epithelium of the glomerular tu fts . The biopsy m aterial from the kidney was stained w ith our 
own trichrom e dye, a com bination of Heidenhain’s Azan and Mallory’s phosphotungstic acid 
liaematoxylin, for the sim ultaneous demonstration of the various kinds of hyalin and of the so- 
called fibrinoid substance [9]. By th is staining method i t  was revealed th a t the cytoplasm  of the 
proliferating glomerular epithelium  frequently contained large numbers of com paratively small 
or large granules staining a dark  v io let,a  reaction characteristic of fibrinoid substances; such 
granules would, a t times, fill the  entire cell (Figs. 1 and 2). I t  was further revealed th a t the 
epithelial cells of some proximal tubules also contained granules staining in a similar manner. 
Lipoid staining revealed fine fa t granules in the epithelium of the proximal tubules whereas none
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F igs. 1 and 2. P art of glom erulus from case No. 1. Enlarged epithelial cells of the glomerular 
tu f ts  filled with granulae staining as fibrinoid. (Combined trichrome dye, 600 X )
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were fourni in  the glomeruli. The fibrinoid granules seen in  the glomerular epithelium  were no 
longer dem onstrable post mortem. (N aturally, the term  «fibrinoid» refers here m erely to  be 
stainibility of the substance ; it  does not, however, follow th a t chemically it  can be identified 
w ith common fibrin or w ith a substance produced during fibrinoid degeneration.)

In ano ther case, a male in fan t 4 moths of age had been taken ill with bronchopneum onia, 
in the course of which oedema and albuminuria had developed. The condition had  gradually  
improved, the oedema had disappeared. A few weeks la te r he had had another a tta c k  of pneu­
monia accom panied by severe oedema, albu min +  -f- +  +  and a few hyaline casts in  th e  urine. 
He was once more adm itted to hospital with pneumonia and  suspected nephrosis. The condition 
deteriorated and a week later, a t  the age of 6 m onths, th e  patient died. Before d ea th , N PN  
amounted to 46 mg per 100 ml. serum albumin to 2, globulin to 2,2 g per 100 ml.

Fig. 3. Section from the kidney of case No. 2. D ark staining epithelial cells of th e  glom erular 
tufts full of granulae on the periphery of the glomeruli. The epithelium of the proxim al tubules 

is in  part also filled w ith similar granules. (Combined trichrome dye, 100 x )

A t necropsy, bilateral bronchopneumonia, anaem ia, severe oedema and rach itis  were 
found. On the cut surface of the kidneys the widened renal cortex was of a pale yellowish hue.

Histology showed anaem ic glomerular tu fts, covered with proliferatihg epithelium , 
the cytoplasm of which was to a great extent filled w ith fibrinoid granules (Figs. 3. and 4). Large 
quantities of similar granules were found in the epithelial cells of some groups of prox im al tubuli. 
Lipoid stain revealed many fine fa t droplets in the proliferating epithelial cells o f th e  tu f ts , bu t 
none could be dem onstrated in those of the tubules. Singularly, in a number of vascu lar lum ina 
the congealed plasma took on lipoid stain, indicative of lipaemia.

II

In connection with Szentiványi and Székely’s investigations into the problem  of Masugi 
nephritis, conducted a t the 3rd D epartm ent of Medicine of Budapest Medical U niversity , we had 
occasion to  examine the problem experimentally. A cute glomerulonephritis, characterized by 
proliferating glomerular epithelium , was found in ra ts inoculated intravenously w ith  nephrotoxic

7 A cta M orphologicu V I — 2 .
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Fig. 4. Epithelial cells packed w ith  granulae staining as fibrinoid on the periphery of the glo­
m eru lar tufts. The adjoining proxim al tubular epithelial cells show similar granulation. (Case

No. 2. Combined trichrom e dye, 600 X )
Fig. 5. Specific nephrotoxic nephritis, ra t No. II/6, showing similar type of granulation in the 

epithelium of th e  glom erular tufts. (Combined trichrom e dye, 600 X )
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rab b it serum and killed 10 days a lte r the inoculation. The epithelial cytoplasm of the glom erular 
tu fts contained a large number of fine granules staining as fibrinoid, and similar granules were 
found also in the tubular epithelial cells though in considerably lesser number. (F ig. 5.) The 
granules in the epithelium of the glomerular tu fts  stained intensely with Sudan, b u t in  th e  tubu lar 
epithelium no lipoid granules were discernible. In  some places, the plasma congealed in  the  blood 
vessels also stained with the lipoid dye. A ttem pts a t dem onstrating in frozen sections the  granules 
showing in embedded preparations fibrinoid staining properties, have failed. However, w hen the 
frozen sections had been pre-treated w ith some lipoid solvent, the fibrinoid granules took on the 
stain. According to this, the granules accum ulating in the epithelial cells of the g lom erular tu fts 
consist of a m ixture of lipoid and protein, the protein component of which is stainable only after 
the lipoids have been dissolved. The granulation in the epithelium of the glomerular tu f ts  showed 
a similar behaviour in the case of the infant reported above. I t  should, however, be m entioned 
th a t  in ano ther series of nephrotoxic nephritis cases, the epithelium of the glom erular tu fts  was 
only slightly granulated, while the thickening of the basal membrane and its fibrinoid degenera­
tion were more marked. This was accompanied by extreme accumulation of protein  droplets in 
the tubular epithelium. There is apparently  a certain interrelation between the storage function 
of the epithelium  of the glomerular tufts and of the tubular epithelium.

Discussion

T he find ings repo rted  above raise tw o problem s. F irst, th e  b e h a v io u r  of 
th e  ep ithe lium  c f  th e  g lom erular tu f t s ;  second, th e  in terre la tion  o f g lom erulo­
neph ritis  an d  of lipoid nephrosis. O ur obsevations proved  beyond d o u b t th a t  th e  
ep ithe lia l lay er enveloping th e  g lom erular tu f ts  is capable of s to rin g  p ro te in  
an d  lipoid. Beside foreign au th o rs , th e  H ung arian  researchers Jancsó  a n d  Gábor 
observed storage of p ro te in  drop le ts in th e  tu b u la r  epithelium  a fte r  a d m in is tra ­
tin g  of p ro te in  stained w ith  G erm anin  (16, 19, 22). Our own observa tions 
in d ica te  th a t  th e  p ro te in  m ay  prev iously  accum ulate  in the  ep ith e liu m  of th e  
g lom eru lar tu fts , where i t  undergoes some chem ical change. I t  should  be  m en tio n ­
ed th a t  in  o ther cases o f chronic nephritis  accum ulation  of m a te ria ls  derived 
perhaps from  the decaying b asa l m em brane w ere also observed.

I t  w as dem o n stra ted  b y  several au th o rs , using an tigen  lab e lled  w ith  
rad io ac tiv e  elem ents or fluorescen t m ateria ls , th a t  in n ep h ro to x ic  n ep h ritis  
th e  an tig en -an tib o d y  reaction  occurs in th e  glom eruli. Using flu o rescen t an tigen  
H ill and  Cruickshank found  th a t  beside th e  b asa l m em brane, th e  ep ithe lium  
of th e  g lom erular tu fts  was also b rig h tly  fluorescen t (7, 11). T his led  us to  
asstim e, th a t  th e  p ro te in  g ran u la tio n  was a re su lt o f the  a n tig e n -a n tib o d y  
co n juga tion  appearing  in  allergic g lom erulonephritis. This w ould agree w ith  
.Jancsó’’s experim ents d em o n stra tin g  in  th e  A rth u s reaction th e  accu m u la tio n  
of th e  an tig en -an tib o d y  com plex in th e  h istiocy tes of the skin, b y  u s in g  an tigen  
tagged  w ith  G erm anin (13). I t  seem s, how ever, m ore probable th a t  in  o u r cases 
i t  was th e  superfluous, u n fix ed  an tib o d y  th a t  accum ulated  in  th e  ep ithe lium  
of th e  g lom erular tu fts .

C oncerning the  re la tio n  of n ep hritis  and  nephrosis, m ost a u th o rs  are of 
th e  op in ion  th a t  lipoid nephrosis is no specific disease b u t m erely  a v a r ie ty  of 
g lom eru lonephritis . (2. 4. 5. 17.) A lm ost w ith o u t any  exception , nephrosis  in 
ad u lts  goes over in to  chronic nep h ritis , and  th e  so-called genu ine nephrosis 
occurs on ly  in infancy. O thers again consider lipoid nephrosis as a specific  k ind
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o f  disease [()]. Ehrich  e t a l. m ain tain  th a t  g lom eru lonephritis  and  lipoid n ep h ­
ro s is  are related m erely  aetiologically , n ep h ritis  b e ing  characterized b y  p roduc­
t iv e  in flam m ation , w hile nephrosis by fib rino id  degenera tion  of th e  b asa l m em b­
ra n e , in  other w ords b y  a regressive change. [ 8 ] .  In  con trast w ith  th is , our 
ow n observations in v ite  a tte n tio n  to the m o rb id  change in the ep ithelium  of 
th e  glom erular tu fts . A cco rd in g  to  Moeller, i t  dep en d s on the  condition  of th e  
re ticu loendo the lia l s y s te m  w hether or no t i t  is ab le to  produce biologically 
m o re  valuable g lobu lins, antibodies and hyperten sin o g en , thus c rea ting  th e  
h y p e rten s iv e  form o f re a c tio n  [1 5 ] . I f  th e  re ticu loendo the lia l system  is func­
t io n in g  unsatisfactorily , th e  globulins produced  a re  in ferior in value. This m ight 
b e  th e  cause of the  h ig h  lev e l of alpha und  b e ta  globidins typ ical o f nephrosis, 
dyspo te inaem ia , w hich m an ifests  itself c lin ically  an d  m orphologically in th e  
n e p h ro tic  syndrom e. A ccord ing  to  the above, nephrosis  and nephritis  are b u t 
tw o  different types o f re a c tio n  to  the sam e k in d  o f lesion, and it is th e  age and  
th e  reac tiv ity  of the  o rg a n ism  which will decide w h e th e r the  subject will develop 
n ep h ro s is  th a t is a p t  to  h ea l, or w hether his cond itio n  v ili lead in to  gravely  
p rog ressive  nephritis.

The fact, th a t  b o th  in infantile  nephrosis a n d  in the  M asugi neph ritis  of 
r a t s ,  an  increase of p la sm a  lipoids was observed  in  th e  lum en of ren a l blood 
v esse ls , along w ith th e  accum ulation  of ab n o rm a l protein-lipoid com plexes in 
th e  epithelium  of the  g lo m eru la r  tu fts, ind icates th a t  th e  changes in th e  p ro tein  
a n d  lipoid com position o f  th e  blood plasm a are  in d ep en d en t from th e  kidneys. 
I t  sh o u ld  be m entioned, th a t ,  according to  ce rta in  d a ta , lipoids act as inh ib ito rs 
in  allerg ic processes, in h ib itin g  the an tig en -an tib o d y  fixa tion  (10, 18).

Considering th e  m orpho log ic  sim ilarities in  th e  above cases, th e  question  
a rise s  w hether the  d iseases  under exam ination  are  no t essentially iden tical, 
d if fe r in g  rather in th e  v a ria n c e  of the p a th o m ech n ism . Such v ariance  m ay 
a m o n g  others be due to  th e  fact th a t in cases w hose reac tiv ity  is v igorous, the  
a lle rg ic  process m an ifests  i tse lf  with a p rim a ry  ren a l in flam m ation , while in 
th e  nephro tic  patient w ith  low  reactiv ity  th e  p r im a ry  effect consists in a change 
o f  th e  plasm a album in, w ith  the  renal disease as a consequence. W e consider 
th e  g ranu lae  in the e p ith e liu m  of the glom erular tu f ts  as a consequential change, 
th e  m eaning of w hich in  th e  subsequent d ev e lo p m en t of the  m orbid process is 
n o t  y e t  clear. Owing to  th e  ra r ity  of the changes, we do not wish to  draw' far- 
re a c h in g  conclusions fro m  th e  observations. T h e  developm ent of th e  changes 
m ig h t possibly depend on special biochemical co n d itio n s, which requ ire  fu rth e r  
s ttid ie s .

W e wish to s ta te  in  conclusion th a t the  co m m en ts  m ade last were m eant 
to  re fe r  only to the  so -ca lled  lipoid nephrosis. T h e  te rm  «nephrosis» as used in 
p a th o lo g y , however, is co n sid ered  not dispensable for designating  certa in  p rim ary  
d eg en e ra tiv e  tubu lar ch an g es  — especially, th o se  o f toxic-infectious origin —, 
a s  h a s  been pointed ou t b y  Abrikosov, Anderson, B oyd , and  Korpássy  [1, 3, 5, 14 ].
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Summary

la  cases of lobular-membraneous glomerulonephritis, infantile nephrosis and nephrotoxic 
nephritis in ra ts , granular accum ulation of protein and lipoid was observed in the epithelial lining 
of the glomerular tufts. The granulae gave a positive fibrin staining. A similar granulation was 
observed in the epithelium of the proxim al tubules. In p art o f the cases there was a sim ultaneous 
increase of plasma lipoids. In connection with the storing function  of the glomerular epithelium , 
the relation between nephrosis and nephritis has been discussed.
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НАКОПИТЕЛЬНАЯ ФУНКЦИЯ ЭПИТЕЛИЯ КЛУБОЧКИ И ВОПРОСЫ 
ВЗАИМООТНОШЕНИЯ МЕЖДУ НЕФРИТОМ И НЕФРОЗОМ

Г1. ЭНДЕШ и Л. ТАКАЧ-НАДЬ

Авторы наблюдали в случаях хронического лобулярно-перепончатого гломеру- 
лонефрита, нефроза в грудном возрасте, далее у крыс в случае нефро-токсического нефрита 
зернистое накопление белковых липоидов в эпителии петель клубочек. Зернышки 
показали положительную окраску на фибрин. Подобная зернистость наблюдалась также 
и в эпителии проксимальных канальцев. В одной части вышеприведенных случаев авторы 
наблюдали одновременно размножение плазменных липоидов. В связи с этой функцией 
накопления эпителия петель авторы занимались также и вопросами взаимоотношения 
между нефрозом и нефритом.

P ongrác  Endes , D ebrecen, 12. K ó rb o n c tan , H ungary 
L órántl T akács-N agy , B udapest, V III ., F ium ei u t 17. H u n g ary
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