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Zollinger (23), analysing  in  deta il th e  p rob lem  o f spontaneous an d  
ex p e rim en ta l in d u ced  glom erulonephrosis, cam e to  th e  conclusion th a t  th e  
co n d itio n  occurs in  associa tion  w ith  a num ber of deseases, such as lipoid n e p h ro ­
sis, p lasm ocy tom a, a r th r it is ,  ren a l rickets, am y lo id  nephrosis, d iabetic  g lom e­
rulosclerosis, jau n d ice , in te rs titia l neph ritis , v a rio u s  poisonings, cancer, etc. 
A ccording to  Zollinger, in  glom erulonephrosis th e re  is a p rim ary  d is tu rbance  
in  p ro te in  m etabo lism  ; patho log ical p ro te in s a p p e a r  in  th e  blood and  in f il­
t r a te  th e  glom eruli. L esion o f th e  basem ent m em b ran e  o f th e  glom eruli occurs 
secondarily . The h isto log ica l appearance w ould in d ica te  a d egenera tive-in fil­
tra t iv e  change in  th e  g lom eru lar loops and  in te rc a p illa ry  tissues w hich in  th e  
ch ro n ic  stage becom es associated  w ith  cap illa ry  sclerosis. Mu n k  [17] gave th e  
te rm  serous im b ib itio n  to  th is  hom ogeneous th ick en in g  o f th e  basem ent m em ­
b ra n e  and  in te rcap illa ry  tissues.

Experimental

(i) In  th e  f irs t  p a r t  o f our studies th e  k id n ey s of 110 subjects died  w ith  
tu m o u r  were ex am ined . O f th e  110 subjects 10 w ere 0— 30 y ea r old, 75 w ere 
b e tw een  30 an d  60, an d  25 above 60, years o f age. C ancer of d ifferen t o rgans 
occu rred  in  85 su b jec ts  ; in  25 o th e r tum orous changes w ere found , inc lud ing  
v a rio u s  form s of sa rcom a an d  leukaem ia.

Gross ex am in a tio n  of th e  k idneys showed no s ig n ifican t change. M icro­
scopic lesions ch a rac te ris tic  o f glom erulonephrosis w ere d e tec ted  in  52 o u t o f 
th e  110 cases. T he k id n ey s were sta ined  w ith  haem atoxy lin -eosin , H eiden- 
h a in ’s azan , E n d es’ trich ro m e , w ith  van  G ieson’s s ta in  an d  w ith  M cM anus’ 
period ic  acid Schiff-reaction . In  m ost of th e  g lom eruli, sw elling of th e  ep ithelial 
an d  in te rcap illa ry  cells an d  th icken ing  of th e  b asem en t m em brane of th e  glo- 
m e iu li (Fig. 1), as well as w idening  of th e  in te rc a p illa ry  spaces (F ig. 2) an d  
ap p earan ce  of p ro te in  in  B ow m an’s capsule w ere observed. Some glom eruli 
w ere a troph ied . T here  w as h y a lin  droplet degenera tion  in  th e  tu b u la r  ep ithelium .
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Fig. 1. Thicken ini' of the glomerular basement membrane ; protein in Bowman’s capsule
(Heidenhain’s azan stain)

Fig. 2. Protein imbibed and expanded intercapillary spaces (Heidenhain’s azan stain)
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In  connection  w ith  these changes, the  question  arose w hether som e o th e r  
disease o f  th e  k idneys w as presen t. Since m ost o f th e  k idneys exam ined  o rig in ­
a ted  fro m  sub jec t above 30 years of age, th e  changes due to  g lom erulonephrosis 
had  to  be  d iffe ren tia ted  from  those of m a lig n a n t nephrosclerosis, a r te r io lo -  
sclerosis a n d  p rim ary  senile degenera tion  of th e  glom eruli. A ccording to  Zol­
linger [23], d ifferen tia tion  of glom erulonephrosis from  the o th e r p rocesses 
p resen ts no p a rticu la r  d ifficu lty . F rom  m a lig n an t nephrosclerosis, d iffe ren tia tio n  
is m ade on th e  basis o f a rte rio la r changes an d  th e  presence in  th is  co n d itio n  
of in fla m m a to ry  g lom erular a lte ra tio n s. F rom  th e  arterio losclerotic  k id n e y , on 
the basis o f localization . (G lom erular changes associa ted  w ith arterio losc lerosis, 
nam ely , develop in  consequence o f ischaem ia, due  to  occlusion of the  a r te rio le s . 
Collapse o f  th e  g lom erular loops occurs, therefo re , f ir s t , and th ick en in g  o f  th e  
basem en t m em brane  secondarily  ; the  in f iltra tiv e  com ponent be ing  a b se n t, 
th icken ing  o f the  basem ent m em brane is s ligh t, th e  m em brane ra th e r  becom es 
to rtu o u s . T he charac teris tic  localization  will help  to  evade d ifficu lties in  d if­
feren tia l d iagnosis.) F inally , g lom erulonephrosis m a y  easily be d iffe re n tia ted  
also fro m  th e  p rim ary  senile degenera tion  o f the  glom eruli described  b y  
Kimmelstiel; th is  condition  is f ir s t  of all ch aracterized  b y  th e  w id en in g  
o f in te rcap illa ry  spaces, an d  th ick en in g  of th e  b asem en t m em brane  occurs 
only  la te r . Zollinger observed th a t  th e  d iffe ren t cellular elem ents fa il to  
tak e  p a r t  in  th is  process. M oreover, th e  chan g es affect only  p a r t  o f  th e  
g lom eruli in  th e  su bcapsu la r zone, w hereas in  g lom erulonephrosis th e  
process is  d iffuse.

M ate ria l show ing th e  ju s t  discussed signs o f m alignan t nephrosclerosis, 
arterio losclero tic  k idney , or p rim ary  senile d eg en era tio n  of the  g lom eruli, h a s  
no t been inc luded  in  our stud ies.

(ii) In  th e  second p a r t  o f th e  stud ies th e  k id n ey s of 40 tu m o ro u s  r a ts  
were exam in ed . T um our was induced  by  ben zp y ren e , adm in istered  in  doses 
of 1,5 m g  ev ery  th ird  day , all in all 4 tim es. T he tu m o u r, fusocellular a n d  p o ly ­
m orphocellu lar sarcom a, developed usually  w ith in  90 days.

Gross changes in  th e  k id n ey  were in s ig n ifican t. A histological p a t te rn  
co rrespond ing  to  g lom erulonephrosis occurred in  15 ou t of th e  40 a n im a ls  ; 
in  these th e  basem ent m em brane of the  glom eruli w as th ickened  (F ig . 3), th e  
in te rcap illa ry  spaces were w idened, p ro te in  w as p re sen t in  B ow m an’s cap su le , 
w ith  h y a lin  drop le t degenera tion  in  th e  tu b u la r  ep ithelium  and  som e h y a lin e  
casts in  th e  lum en.

On th e  basis o f the  find ings in  the  two series, i t  has been asce rta in ed  th a t  
b o th  in tum o ro u s subjects an d  in  tum orous ra ts  g lom erulonephrosis m ay  d eve lop . 
Since, acco rd ing  to Zollinger’s [24] view , p ro te in  d is in teg ra tin g  in  the  o rg an ism  
is responsib le  for th a t  cond ition , fu rth e r  ex p erim en ts  were carried  ou t in  ra b b its  
by  feeding th em  various typ es of p ro te in  and  ex am in in g  w hether or no t chan g es 
developed  in  the  kidney.
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Fig. 3. Thickening of the glomerular basement membrane and expansion of the intercapillary 
tissues in rat kidney (Heidenhain’s azan stain)

Fig. 4. Thickening of the glomerular basement membrane and protein in Bowman’s capsular 
spaces in rabbit kidney (Endes’ trichrome stain)
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(iii) 37 ra b b its  ran g in g  in  w eight from  2500 to  3500 g were u sed  in  th e  
ex p erim en ts . The anim als w ere d iv ided  in to  4 experim en ta l groups.

(a) 12 anim als belonged to  th is  group . T h ey  received th rough  a s to m ach  
tu b e  da ily  7 g o f d ried  egg w hite  dissolved in  w a te r. One anim al was g iven  th a t  
dose 6 tim es  ; one, 10 tim es ; tw o, 17 tim es ; one, 50 tim es ; th ree , 90 tim e s  ; 
a n d  th ree  an im als, 100 tim es, alw ays 7 g da ily .

(b) 10 rab b its  belonged to  th is  group . T h ey  w ere adm in istered  3— 5 m l 
o f n a tiv e  egg w hite daily  b y  the  in trav en o u s ro u te . T he egg w hite was s e p a ra te d  
from  th e  yo lk  un d er asep tic  conditions an d  d ilu ted  1 : 1 w ith  sterile physio logical 
saline. F ro m  th e  d ilu ted  egg w hite were ad m in is te red  3—5 ml.

D u ra tio n  o f tre a tm e n t an d  am o u n t of in trav en o u sly  in jected  egg w hite  
w as as follows. 1 ra b b it, 7 tim es 3 m l ; 2 ra b b its , 11 tim es 3 m l ; 2 r a b b its  
16 tim es 3 m l ; 2 rab b its , 35 tim es 5 m l ; 3 ra b b its , 56 tim es 5 m l.

(c) T h is group con ta ined  10 ra b b its  d a ily , tre a te d  in trav en o u sly  w ith  
5 m l casein  solu tion . The solu tion  was p rep a red  b y  d ilu ting  100 m g casein  
in  5 m l sterile  physiological saline. 3 an im als w ere sacrificed  after 10 in je c tio n s ; 
3 an im als a fte r  20 in jections ; 2 an im als a fte r  30 ; and  2 a fte r 40 in jec tio n s.

(d) 5 ra b b its  co n stitu ted  th is  group. T h ey  w ere trea ted  in tra v e n o u s ly  
w ith  3 m l o f norm al horse serum  daily . H isto log ical exam ination  w as ca rried  
o u t in  3 an im als a fte r 11 in jections, in  1 an im al a f te r  14 ; and in  1 an im al a f te r  
16 in jec tio n s.

The sam e ty p e  of changes developed in  the  k id n ey s of the anim als, w h e th e r 
th e y  belonged  to  group a., b ., c., or d ., so th e y  w ill be discussed to g e th e r.

Gross exam in a tio n  o f th e  k idneys show ed no sign ifican t changes. U n d e r 
the  m icroscope, how ever, ch a rac te ris tic  lesions w ere detected . The ea rlie s t 
change w as th e  nuclear swelling of ep ithelia l cells. I t  developed a f te r  6 to  7 
tre a tm e n ts , a t  a tim e , w hen the  g lom erular b a sem en t m em brane w as n o t y e t 
th ickened . A fte r 11 in jections th ere  appeared  th ick en in g  of the  g lo m eru la r 
basem en t m em brane (F ig. 4) ; w idening  o f th e  in te rcap illa ry  spaces ; p ro te in  
in  B ow m an’s capsule, som etim es g lobular in  fo rm  ; hyaline  droplet d eg en era tio n  
in  th e  tu b u la r  epithelium  ; h y a lin  casts in  th e  lum en  of the  tu b u les  ; a n d  
in te rs titia l oedem a. The changes grew m ore severe w ith  co n tin u a tio n  o f th e  
tre a tm e n t, especially  th e  w idening  of the in te rc a p illa ry  spaces and  the th ic k e n ­
ing o f  th e  g lom eru lar basem en t m em brane. T hese tw o becam e g radua lly  m ore 
m ark ed  betw een  the  11th an d  20 th  tre a tm e n ts . T he glom em lar b a se m e n t 
m em brane  sta in ed  blue or p u rp lish  red  w ith  H e id en h a in ’s azan, a v io le t b lue  
or pale red  w ith  E ndes’ trich rom e, yellow  w ith  v a n  G ieson’s m ethod  a n d  gave 
a positive M cM anus periodic acid Schiff reac tio n . A trophied  g lom eruli w ere 
also p resen t in the  anim als tre a te d  for th e  lo n g est tim e.

6  ActH Murpllologiou VIII/1.
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Discussion

In  th e  ex p erim en ts , glom erulonephrosis w as observed to  develop in  tu m o ­
ro u s  subjects, tu m o ro u s  ra ts  an d  also in  ra b b its  tre a te d  w ith  v a rio u s  k in d s 
o f  foreign p ro te in . Sümegi [22], too, is o f th e  op in ion  th a t  changes s im ila r  to  
g lom erulonephrosis develop in  ra ts  w ith  cancer. M any au thors h av e  succeeded  
in  in d uc ing  g lom erulonephrosis experim en ta lly  : A hlström [1] b y  th e  in jec tio n  
o f  D ick  to x in  in to  th e  re n a l a r te ry  ; Patrassi [18] b y  th e  in jection  o f  d ip h th e r ia  
to x in , and  Geiser  [11] b y  in trap erito n eal a d m in is tra tio n  of try p s in , to  dogs ; 
K rylow  [14] b y  feed ing  frogs w ith  a h ig h -p ro te in  d ie t for 180— 360 days ; 
E llenbeck  [7] b y  B en ce—Jones pro te in  ; a n d  Zollinger [27] b y  p ig  a n d  horse 
se ru m .

Several a u th o rs  h av e  discussed th e  re la tio n  of glom erulonephrosis an d  
g lom eru lonephritis . Som e of them  s tr ic tly  se p a ra te  th e  two processes. L uders 
[16] an d  Zollinger [24] claim  th a t ,  th o u g h  in  chronic g lom erulonephrosis 
an  add itio n a l in f la m m a to ry  process m ay  ta k e  p lace in  the  g lom eruli, s till i t  
is inco rrec t to  consider th e  condition as o f in flam m ato ry  n a tu re , a n d  glom e­
ru lo n ep h ritis  m u st be rigorously  d istingu ished  from  glom erulonephrosis. Zol­
linger  [23] fu r th e r  su p p o rts  th is  concep tion  b y  the fac t th a t  h y p e rten s io n  
is ra re  in  g lom erulonephrosis b u t quite  com m on in  nephritis . He is o f th e  opinion 
th a t  h y p erten sio n  occu rring  in  cases o f glom erulonephrosis is o f e x tra re n a l 
o r, a t  least, o f ex trag lo m eru la r, origin. In  c o n tra s t  to  th is , some a u th o rs  rep o rt 
o f  increased  ce llu la rity  in  g lom erulonephrosis. R anderath [21], e.g. no ted  
a n  increase in  ep ith e lia l cells beside th ic k e n in g  of the  basem en t m em b ran e  
w hile Coronini [6] described nuclear p ro life ra tio n . Patrassi [18] observed  
n u c lea r p ro life ra tion , th icken ing  of th e  b a se m e n t m em brane, an d  even  loop- 
necrosis as a response to  large doses o f d ip h th e r ia  toxin . A d m in is tra tio n  o f 
sm aller doses o f th e  to x in  resu lted  in  th ic k e n in g  of the b asem en t m em b ran e  
as a  d o m in an t change. R oulet and  R utish auser  [21] s ta ted  th a t  in  g lom eru lo ­
nephrosis dysoria  is th e  p rim ary  change a n d  a serous in flam m ato ry  process 
in  th e  glom eruli ta k e s  place only  a t a la te r  period , b ring ing  a b o u t, f in a lly , 
sclerosis o f th e  g lom eruli. H enrich [13] an d  Coronini [6] hold th e  sam e view , 
b u t  Zollinger [27] considers i t  to  be in co rrec t. M ost of the  in v es tig a to rs  do 
n o t reg ard  nephrosis to  be an  ind iv idual d isease , only  as a v a ria tio n  o f  glom e­
ru lo n ep h ritis . A llen  [2], B ell [3], B oyd [5], R óna [20],G ömöri [12], claim  
th a t  nephrosis belongs to  the  g lom eru lonephritis  group and  n o t in to  th a t  o f 
d egenera tive  k id n e y  diseases. A ccording to  E ndes and  Takacsi-N agy [8], 
nephrosis an d  n e p h ritis  a re  d ifferent reac tio n s  to  one an d  the  sam e effect an d  
i t  depends on age as well as on the  re a c tin g  a b ility  o f th e  o rgan ism  w h e th e r 
nephrosis, of w hich recovery  is possible, o r severe, progressing n e p h ritis , deve­
lops. This s ta te m e n t w as supported  b y  a n im a l experim en ts, since a d m in is tra ­
tio n  of n ep h ro to x in  resu lted  g lom eru lonephritis  in  some cases w hereas in
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others nephrosis was produced. Farkas [9] claim s th at in toxic nephrosis a 
severe glomerular lesion takes place. In her studies, B eregi [4] observed that 
in experim entally induced glomerulonephritis thickening o f the basem ent 
membrane m ay precede nephritis.

I t  has been d em o n stra ted  in  the  p resen t s tu d ies  th a t ,  associated  w ith  
p ro te in  decom position or due to  p ro te in  tre a tm e n t, glom erulonephrosis deve- 
>oi is. No g lom erulonephritis was found  in  th e  an im als . A ccording to  d a ta  in  
th e  lite ra tu re , how ever, ad m in is tra tio n  of p ro te in  for a long tim e  p roduces 
g lom eru lophritis . McLean , F itzgerald, Y ounghusband  and  H amilton [15] 
observed  acu te , subacu te , an d  chronic g lom eru lonephritis  to  develop in  ra b b its  
a f te r  a d m in is tra tio n  of 0,5 m l horse serum  daily  for 3 to  13 m onths, b u t th e y  
d id  n o t exam ine th e  an im als for th e  presence o f  e a rly  changes. O ur p re sen t 
ex perim en ts d id  n o t involve such a longlasting  t r e a tm e n t, since we hold th e  
afore-m entioned  resu lts  fu lly  convincing.

T he lite ra ry  d a ta  c ited  above raise the  q uestion , w h e th e r or n o t an  allerg ic 
process is b ro u g h t ab o u t b y  th e  p ro te in . R ich a n d  Gregory [19] succeeded 
in p roducing  p e ria rte ritis  nodosa w ith  a single la rg e  dose of horse serum . M any 
au th o rs  exp la in  th is  phenom enon b y  the fac t t h a t  a single dose o f the  su b ­
stance  suffices to  b in d  enough serum  to  th e  cells to  allow au to an tig en  p ro ­
d u c tio n . Gaal [10] rep o rted  th e  case of a 43 y ea rs  old w om an who, w ith o u t 
ever h av in g  p rev iously  been  tre a te d  w ith  serum , w as g iven  an  in jec tion  o f 
te ta n u s  serum , an d  9 days la te r  d ied  of serum  sickness in  th e  course of w hich  
acu te  g lom erulonephritis  developed. The system ic  au toaggressive m echan ism  
was held  responsible for th e  m orphological changes in  d ifferen t organs. All 
these p o in t to  the im p o r ta n t role of allergic m echan ism s in  th e  developm ent 
of ren a l lesions induced  b y  p ro te in  in tak e . We are  o f  th e  op in ion  th a t  no rigorous 
d iffe ren tia tion  betw een  nephrosis an d  n ep hritis  c an  be m ade. F u rth e r  in v e s ti­
g a tions are  necessary  to  d em o n stra te  a m ed ian  phase  betw een the  tw o 
cond itions.

Summary

The kidneys of 110 subjects died with tumour and 40 tumorous rats were examined. Both 
in the human subjects and in the animals a histological pattern characteristic of glomeruloneph­
rosis was found. Since data in the literature claim protein decomposition products to have a role 
in the development of the disease, various types of protein were administered to animals. 12 
rabbits w ere fed egg white through a stomach tube ; 10 rabbits were given casein intravenously ; 
10 rabbits received native egg white ; and 10 rabbits were intravenously injected various amounts 
of normal horse serum for different periods of time. As a result, changes corresponding in every 
respect to those of glomerulonephrosis were detected
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ИССЛЕДОВАНИЯ В СВЯЗИ С ПАТОГЕНЕЗОМ ГЛОМЕРУЛОНЕФРОЗА
Е. Б Е Р Е Г И , Д Ь . Д Е В А Й  и Ш. КО ВА Ч

Авторы исследовали почки ПО страдающих опухолью лиц, далее почки 40 пора­
женных опухолью крыс, и установили, что у вскрытых лиц и у крыс образовалась харак­
терная для гломерулонефроза гистологическая картина. Согласно литературным данным 
в возникновении гломерулонефроза важную роль играет распад белков, и поэтому авторы 
давали в дальнейшем подопытным животным различные белки : они вводили 12 кроли­
кам через зонд яичный белок, 10 кроликам они вводили нвутривенно казеин, 10 кроли­
кам внутривенно —  нативный яичный белок и 5 кроликам внутривенно —  нормальную 
лошадиную сыворотку в различных количествах и в течение различного времени. На 
основании гистологического исследования они выявили измения, которые во всех отно­
шениях были подобны гломерулонефрозу.

ÜHER DIE PATHOGENESE DER GLOMERULONEPHROSE
E. BEREGI, GY. DÉVAI und S. KOVÁCS

Es wurden die Nieren von 110 tumorbefallenen Personen, sowie von 40 tumorbefallenen 
Ratten untersucht und hierbei sowohl in Menschen wie auch in den Ratten ein für die Glomerulo­
nephrose charakteristisches histologisches Bild festgestellt. Laut literarischer Daten spielt der 
Eiweisszerfall in der Entstehung von Glomerulonephrose eine bedeutende Rolle. Aus diesem 
Grunde verabreichten die Verfasser den Versuchstieren verschiedene Eiweisse : 12 Kaninchen 
wurde durch Sonde Eiereiweiss, 10 Kaninchen i. v. Kasein, 10 Kaninchen i. v. natives Eier- 
eiweiss und 5 Kaninchen i. v. normales Pferdeserum eingeführt. Bei der histologischen Unter­
suchung wurden der Glomerulonephrose in jeder Beziehung ähnliche Veränderungen festgestellt.

D r. E d it Beregi, B u dapest, IX ., Üllői ú t 93. H u n g ary
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