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Introduction

I t  is well know n th a t  d iabetes m ellitus leads to  early  and  grave a r te r io ­
sclerosis. Since th e  in tro d u c tio n  of insulin  th e ra p y  d iab e tic  arteriosclerosis h a s  
gained a p a r tic u la r  p rac tica l im portance . J o s lin ’’s d a ta  [17] show th a t  in  th e  
la s t 50 y ears  th e  ra te  o f d iabetics dying in  com a has decreased from  
63,8 per cen t to  1,9 p er cen t, while during  the  sam e period  th e  num ber o f d e a th s  
caused b y  vascu la r lesions has risen from  17,5 p e r c en t to  69,2 per cent. A rte r io ­
sclerosis has th u s  becom e th e  m ost im p o rta n t p rob lem  of diabetes since th e  
in tro d u c tio n  of insu lin . In  H ungary , i t  was H etényi [14, 15] who on th e  basis  o f 
s ta tis tic a l d a ta  has em phasized  th e  significance o f  d iabe tic  vascular lesions.

D iabetes affects th e  coronary  arteries an d  th o se  o f th e  ex trem ities in  th e  
first line. Still, large arte ries  also suffer, e ith e r in  th e  form  of a th e ro m ato sis  
or calcification, while in  sm all arteries, arterio les an d  capillaries hyaline a r te r io ­
sclerosis appears. Since in  non-d iabetic  arteriosclerosis th e  changes in th e  a r te r io ­
les and  capillaries are never so m arked  as those  found  in  d iabetics, ad v a n c e d  
hyalinosis o f th e  sm all a rteries is held b y  some a u th o rs  to  be alm ost ch a rac te ris tic  
o f d iabetes.

This is th e  reason  w hy, n o tw ith stan d in g  th e  absence of special an a to m ica l 
an d  histological changes, th e  te rm  diabetic  a n g io p a th y  is cu rren tly  em p lo y ed  
in  clinical m edicine. T he clinical m an ifesta tion  o f th is  ty p e  of ang iopathy  con­
sists, beside d iabe tic  re tin o p a th y , in in te rcap illa ry  glom erulosclerosis, th e  so- 
called K im m elstie l—W ilso n ’s syndrom e.

In  1936, K im m elstie l an d  W ilson  [19] re p o rte d  e igh t cases in  w h ich  
ch a rac te ris tic  clinical sym ptom s h ad  developed in  consequence of a h y a lin e  
degenera tion  o f th e  glom eruli. According to  th em , th e  hyaline ap p earin g  in  
th e  in te rcap illa ry  connective tissue of the  g lom eruli w ould extend  from  th e  
afferen t a rterio le  to  th e  in terg lom eru lar connective  tissue. Bell [4] has d is­
tingu ished  betw een  a n o d u la r an d  a diffuse ty p e  o f glom erulosclerosis. T he 
n o d u la r ty p e , cha rac terized  b y  round  hyaline g lobules, has been considered  
ch a rac te ris tic  o f d iab e tes . In  th e  diffuse ty p e , hya lin e  connective tissu e  is
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u n ifo rm ly  accu m u la ted  betw een th e  g lo m eru la r capillaries, lead ing  to  a th icken ing  
o f  th e  cap illa ry  walls.

A s estab lished  b y  K im m elstie l an d  W ilson, glom erulosclerosis m anifests 
i ts e lf  clin ically  in  a lbum inuria  an d  oedem a. In  the adv an ced  stag e  o f the 
d isease , th e  p a tien ts  develop h y p erten sio n , d e a th  being caused b y  ren a l insuffi­
c ien cy  a n d  uraem ia  in  consequence o f o b lite ra tio n  of th e  g lom eru li; according 
to  th e  lite ra tu re , in  60 p er cen t o f th e  cases d ea th  occurs a b o u t 2 years  after 
o ed em a  an d  a lb u m in u ria  h ad  first a p p ea red .

Own Investigations

T h e re la tionsh ip  betw een  d iabetes a n d  arteriosclerosis has been  stud ied  
in  th is  In s t i tu te  for a long tim e. Since 1949, 50 cases of d iab e tes  h av e  been 
w o rk e d  u p , s tu d y in g  th e  anatom ical an d  h isto log ical appearance o f th e  kidneys, 
as a lso  th e  lesions o f th e  v ascu la r sy s tem . In te rcap illa ry  glom erulosclerosis 
w as reco rd ed  in  12 o f th e  50 cases [2] .

A ll d iabetics suffering  from  th e  K im m els tie l—W ilson syn d ro m e w ere of 
a d v a n c e d  age, th e  y o ungest 32, th e  o ld est 75 years old, w ith  an  average o f  
58 y e a rs . 8 were fem ales, 4 m ales (T able  I).

T A B L E  I

N o. A u to p sy  protocol Age Sex j 
1

D uration  
of diabetes

A lbum in 
in  u rine

N PN
mg% BP

Glome­
ruloscle­

rosis

Small arteries 
o f organs

l 351/949 57 $ 9 9 9 9 hy a lin e hy a lin e

2 164/950 70 ? 2 years +  +  +  + 84 185/80 h y a lin e hyaline

3 113/951 62 <$ 23 y ears +  +  +  + 84 215/95 grav e
necrosis

tra n s ito ry

4 167/951 50 ? 15 y ears neg . 36 170/70 h y a lin e hyaline
5 310/951 62 ? 11 y ears + 9 180/90 h y a lin e hy a lin e

6 440/951 58 ? 14 y e ars +  +  +  + 48 190/105 t ra n s i­
to ry

ex tensive
necrosis

7 553/951 49 <J 17 years + 9 140/90 t r a n s i­
to ry tra n s ito ry

8 1026/951 
J o h n ’s H osp ita l

63 ? 11 y ears +  + 9 9 h y a lin e hy a lin e

0 50/952
J o h n ’s H osp ita l

54 <? 9 +  +  +  + 9 130/70 hy a lin e hy a lin e

10 260/952 75 a 25 y ears +  +  +  + 48 220/90 t r a n s i­
to ry

ex tensive
necrosis

11 430/952 58 $ 7 y ears +  +  +  + 87 210/100 g rav e
necrosis

ex tensive
necrosis

12 50/953 32 ? 20 y ears Ч- +  +  + 153 175/110 g rav e
necrosis

tran s ito ry
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A lthough th e  clin ical sym ptom s of th e  K im m elstie l—W ilson sy n d ro m e 
h ad  varied  in  seriousness from  p a tie n t to  p a tie n t, a very  m arked  a lb u m in u ria  
or an  increase in  th e  b lood  pressure h ad  occu rred  in  every  one of them . In  3 in ­
stances, th e  cond ition  h ad  been diagnosed d u rin g  life (cases Nos. 6., 10., a n d  11.), 
w hile, in  th e  rem ain ing  9 cases, th e  d iagnosis h ad  been e ither h y p e rten s io n  
(increased blood p ressu re  having been th e  ch ie f sym ptom ) or chronic n e p h r itis  
(in cases o f grave a lbum inuria  associated  w ith  h aem atu ria  and  azo taem ia).

The findings o f o u r anatom ical and  h isto log ical studies will be re p o r te d  
in  tw o groups, th e  firs t dealing w ith  th e  ren a l lesions, the  second w ith  th o se  o f 
the sm all arteries.

Renal Lesions

The presence o f th e  K im m elstie l—W ilson  syndrom e m ay be su sp ec ted  
a t  gross exam in a tio n  already . The in c ip ien t ph ase  of th e  disease is m a rk e d  b y  
an  increase in  size o f  th e  kidneys ; th e ir  su rface  is greyish-yellow, w ith  a c lear- 
c u t borderline b e tw een  cortex  and  m edulla. In  th e  la te r  stage granules o f  th e  
size of a p inhead  or a m illet seed develop on th e  renal surface ; th ey  arise  in  
th e  sam e w ay  as in  chronic nephritis . T he g ranu les have a peculiar yellow ish  
colour, owing to  in filtra tio n  of the tu b u les  w ith  lipoid. Lentil-sized re tra c tio n s , 
owing to  the c ica triza tio n  of nephrons destroyed  by  glom erulosclerosis, 
m ay  be observed  betw een  the  granules.

A lthough th e  m acroscopical p ic tu re  m a y  a lread y  suggest the  p resence  of 
glom erulosclerosis, th e  K im m elstiel—W ilson syndrom e canno t be d iagnosed  
w ith  c e rta in ty  w ith o u t histological ex am in a tio n . In  every  one o f o u r cases 
glom erulosclerosis o f e ith e r the  focal o r th e  diffuse ty p e  could be observed . 
T he histological changes were sim ilar to  th o se  rep o rted  in the  lite ra tu re . In  ou r 
opinion, how ever, th e  histogenesis o f glom erulosclerosis differs in  m o st cases 
from  th e  one accep ted  in  the  lite ra tu re  an d  described  in the  in tro d u c tio n .

S tudy ing  th e  h istogenesis of in te rcap illa ry  glom erulosclerosis, i t  w as found  
th a t  the g lom erular lesion begins w ith  cap illa ry  changes m anifesting  them selves 
in  an increased  p erm eab ility  of the cap illa ry  w all. This leads to  an a lbum inous 
im bib ition  of th e  m esoangium , while, in  m ore  serious cases, necrosis o f  th e  
cap illary  wall ensues. T he capillary loops s ta in  greenish-yellow  w ith  v a n  G ieson’s 
s ta in  and  b rig h t red  w ith  M allory’s trich rom ie  dye, and  give a positive M cM anus— 
H otchkiss reac tio n  ( F igure 1 ). The fibrinoid  necrosis of the loops is in d ica ted  
b y  W eigert’s fibrin  s ta in . L ipoids m ay  also be deposited  a t the site  o f th e  necrosis 
w here, in  a la te r  phase , a hyaline m a te ria l ap p ears , sta in ing  yellow or red  w ith  
van  G ieson’s, an d  b lue w ith  M allory’s m eth o d .

Several au th o rs  h ad  th o u g h t th a t  th e  su b stan ce  appearing in th e  g lom eruli 
was am yloid. On th e  basis of sta in ing  w ith  Congo red , Fahr, too, h ad  considered  
th e  substance ap p earin g  in  the  g lom eru lus to  be am yloid ; la te r, how ever,
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h e  fo u n d  th a t  Congo red  is n o t specific fo r am ylo id  since o ther p ro te in s  m ay  
a lso  s ta in  w ith  i t .  T he  lesions show no m etach ro m asia  on sta in ing  w ith  g en tian  
v io le t , so th a t the  absence o f an am yloid re a c tio n  helps to  d istingu ish  betw 'een 
glom erulosclerosis an d  am ylo id  degenera tion  o f  th e  glom eruli. A ccord ing  to  
o u r  findings, th e  hyaline  degeneration  o f  th e  glom eruli associates i ts e lf  w ith  
a  fib rino id  necrosis developing  a t  th e  a c u te  stage . J u s t  as fibrinoid necrosis 
n e v e r  appears a t th e  sam e tim e  in  all glom eruli, so hyaline degeneration  develops 
lik ew ise  in  separate  foci. I t  occurs f re q u e n tly  th a t  in  some of th e  g lom eruli 
h y a lin e  nodules are found w hile o ther g lom eru lar loops display fibrinoid necrosis. 
A s in d ic a te d  by  W eig ert’s fibrin  sta in , th e  co n d itio n  begins w ith  fibrinoid necrosis 
a n d  th is  is which th e n  becom es hyalin ized. T h e  necrotic  loops s ta in  b lu e , while 
n e c ro tic  areas, once hyalin ized , do no t s ta in  a n y  longer ( Figure 2 ) .

Since hyaline degenera tion  of th e  g lom eru li in  th e  K im m elstie l—W ilson 
sy n d ro m e  is preceded b y  fibrinoid necrosis o f  th e  capillary loops, i t  seem ed 
o b v io u s  th a t  the hyalinosis o f th e  sm all a r te rie s  would show a sim ilar devel­
o p m e n t. Special a tte n tio n  w as paid  to  t h a t  c ircum stance when in v es tig a tin g  
a r te r ia l  lesions.

H yalinosis of S m a ll Arteries

Lesions occurring in  th e  sm all a rte rie s , arterio les and capillaries o f  th e  
in te rn a l  organs have been  s tud ied . Two ch a ra c te ris tic  changes could be reco rded  
in  th e  sm all arteries, viz. fibrinoid necrosis an d  hyalinosis.

F ib rin o id  necrosis o f th e  arteria l, a r te r io la r  an d  capillary walls w as o b se rv ­
ab le  in  6 instances. T he change was w idesp read  in  3 cases in  w hich th e  sm all 
a r te r ie s  o f nearly  all in te rn a l organs were fo u n d  to  be necrotized ; diffuse vascu la r 
n ec ro sis  could be fo u n d  in  th e  pancreas ( F igure  3 ) ,  spleen, ad renals, liver, 
k id n e y  a n d  p rosta te  in  case N o. 6 ; in  th e  p an c reas  and  k idney in  case N o. 10 ; 
in  th e  pancreas, k idney , sp leen  ( F igure 4 ) ,  liv e r, adrenals ( Figure 5 )  an d  h y p o ­
p h y s is  in  case No. 11. F ib rin o id  necrosis o f th e  vascu la r wall was specially  p ro ­
n o u n c e d  in  capillaries an d  arterio les, b u t i t  w as p resen t also in  sm all a r te rie s . 
W h ile  in  th e  arte rio la r a n d  cap illa ry  walls th e  necrosis was of th e  diffuse ty p e , 
th e  le sion  of the  a rte ria l w alls w as m ore of a n o d u la r  character. F ibrino id  necrosis 
in  th e  arterio les and  cap illaries begins u n d er th e  endothelium  w ith  accum ula tion  
o f  a  hom ogeneous su b stance . The walls becom e subsequen tly  in filtra ted  in  th e ir  
w hole  th ickness w ith  th e  substance . This re su lts  in  a considerable th ick en in g  
o f  th e  w alls, and in  narrow ing  or com plete occlusion of th e  lum en ( F igure 6 ) .  
I n  sm a ll arteries, th e  process m ay s ta r t  in  th e  m ed ia  leaving th e  in tim a  in ta c t .

I n  th ree  fu rth er cases ( (N o s . 3, 7 and 12), fibrinoid necrosis occurred  on ly  
in  som e o f the  sm all a rte rie s  or arterioles o f a few  organs (spleen, pan creas , 
k id n e y ) . In  these cases in  sm all arteries lesions o f  » tran s ito ry  type« were observed; 
th e  hom ogeneous substance  in  th e ir  Avails s ta in e d  very  weakly w ith  th e  fibrin



Fig. J. F ib rino id  necrosis of glom erular cap illa ry  loops. H yaline  th ickening of B o w m an ’s capsule 
N ecrotic  a reas red , hy a lin e  a reas blue. M allory’s sta in  

Fig. 4. F ib rino id  necrosis in splenic a rte ries. W eigert’s fib rin  s ta in  
Fig. 5. N ecrotized wall o f one of th e  a rte rie s  o f th e  ad ren a l gland. N ext to it, a c o m p ara tiv e ly  

in ta c t sm all a rte ry . W eigert’s fib rin  stain
Fig. (). F ib rino id  necrosis o f p an crea tic  a rterio les. M allory’s stain . E x ten siv e  th ick en in g  of 

a rte rio la r wall ; o b lite ra ted  lum en shown in red 
Fig. 8. T ran sitio n  from  fib rino id  necrosis to  hvalinosis in splenic arteries. M allory’s s ta in . N ecro­

tic areas red , hyaline  a reas blue
Fig. 9. H yaline  arterio le  w ith  th ickened  wall and ex trem ely  narrow  lumen in p an creas , sta ined

blue w ith  M allory’s dye
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F ig . 2. N ecro tic  g lom eru lar loops sta in  in tensively  w ith  W eig ert’s fib rin  sta in  ; h y a lin ized  
K im m elstiel-W ilson bodies do n o t s ta in  

F ig. 3. N ecrotic  sm all a rte ry  in  pancreas. M allory’s stain

s ta in , while in d is tin c t, pale-red  clouds appeared  on a blue ground on s ta in in g  
w ith  M allory’s m e th o d  ( F igure 7 ). In  some in stan ces hyaline degeneration  w as 
n o ted  in  one p a r t  of th e  vessel, w hereas o th e r p a r ts  s till revealed well defined  
sections s ta in in g  perfec tly  w ith  fibrin sta in . In  th e  rem ain ing  6 cases, a lth o u g h  
no  fibrinoid necrosis could he observed in  the vessel w alls, hyaline arteriosclerosis 
o f  the  sm all a rte rie s , arterio les and  capillaries w as alw ays p resen t (F ig u re  8 ) .

Histogenesis oj Glomerulosclerosis and o j the H ya linosis o f Sm all A rteries

K im m elstie l and W ilson  had  already  assum ed th a t  th e  g lom erular lesion  
concurs w ith  a p rim ary  sclerosis of th e  afferen t a rte rio le . According to  H all [11] , 
g lom erulosclerosis w ould develop in  consequence o f sclerosis of the la rger ren a l
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a rte rie s . S till, glom erulosclerosis m ay  som etim es occur w ith o u t a p rim ary  
lesion  o f th e  afferen t arterio le.

A ccording to  Fahr  [7], hyaline  th ick en in g  of the  tu n ica  p ro p ria  of the  
ren a l tu b u les  also occurs, th e  process b e ing  analogous to  th e  g lom eru lar degene­
ra tio n . In  some in stan ces th e  basa l m em b ran e  of B ow m an’s capsu le , too , m ay  
u n d e rg o  a hyaline th icken ing . I t  could be estab lished  in  the  course o f th e  p resen t, 
s tu d y  th a t  fibrinoid necrosis, as described  to  occur in  th e  g lom eru lar loopss

F ig . 7. R en a l arterio les w ith  th ic k  wall and  n a rro w  lum en. D ark  stain ing  n ecro tic  a reas in  th e  
hyalin ized  a rte rio la r w alls. M allo ry’s sta in

occurs also in  th e  b asa l m em brane o f th e  tu b u les , and in  th a t  o f B ow m an’ 
capsu le . Necrosis is followed b y  h y a lin e  degeneration .

W hile  Stilling  an d  Herxheimer [23, 12] h a d  erroneously considered  hyaline  
arteriosc lerosis  as a lesion of th e  m edia, accord ing  to  the  p resen t op in ion , basen  
ch ie fly  on th e  investiga tions of Hesse [13] an d  Zakharyewskaya  [25], th e  lesiod 
develops in  th e  in tim a , and  destru c tio n  o f  m uscle elem ents is h u t  a secondary  
phenom enon . Hesse described  an eosinophilic  th ickening  of th e  subendo the lia l 
la y e r  as th e  inc ip ien t s tage  of h y a lin iza tion . T his au thor, how ever, d id  n o t s tu d y  
th e  h is to ch em is try  of h is m ateria l. T he so-called  p lasm atic  im b ib itio n  is consi­
d e red  b y  Zakharyew skaya  a ch a rac te ris tic  lesion in  sm all a rte ries .

R ecen tly , in  1952, i t  has been su g g ested  by  D uguid  an d  A nderson  [5], 
th a t  th rom bosis is a fac to r  which c o n tr ib u te s  to  the  developm ent o f d iabetic  
a r te r ia l  hyalinosis, b y  causing, in  su b sid ia ry  m anner, b y  w ay of recan a liza tio n , 
th e  a r te r ia l walls to  th ick en  and  undergo  h y a lin e  degeneration. In  o th e r  cases, 
a f te r  h av in g  been organized, a m ural th ro m b u s  would form a fibrous th ick en in g
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of th e  in tim a . W e can n o t accept th a t  opinion, since i t  could be estab lished  th a t  
th e  origin o f necrosis is n o t alw ays sub in tim al. I t  is inconceivable th a t ,  a f te r  
th e  p a rie ta l th ro m b u s has been organized or th e  o b tu ra tin g  th ro m b u s recan a ­
lized, such  a regu larly  shaped  lum en should  be form ed in th e  axis of th e  a r te ry  
as is found  in  hyaline arteriosclerosis. I t  is also im probab le  th a t  th rom bosis o f  
th e  sm all a rteries should  sim ultaneously  develop in  w idely d ifferen t p a r ts  o f th e  
organism , and  still less p robable  th a t  all g lom eru lar loops should be th rom bosed  
a t  th e  sam e tim e, as is th e  case in  glom erulosclerosis.

O n th e  basis o f ou r findings, we a ttr ib u te  th e  appearance o f hyalinosis in 
th e  sm all a rteries o f d iabetics, as also in p a tie n ts  w ith  hypertension  [6] o r glom e- 
ru lonephi'itis  [3] , to  th e  fibrinoid necrosis o f th e  vessel wall, in  analogy  w ith  
th e  process described above in  connection w ith  th e  developm ent o f g lom erulo­
sclerosis. This becom es especially obvious w hen  a com parative s tu d y  is m ade 
of th e  re la tionsh ip  betw een  glom erulosclerosis an d  a rte ria l lesions. As can be seen 
from  T ab le  I ,th e  sm all arteries and th e  g lom eruli d isp lay  re la tive ly  id en tica l le­
sions in  th e  in d iv idua l subjects ; for in stance , th e  m ost pronounced form  o f necrosis 
recorded  in  th e  sm all arteries of visceral o rgans occurred  to g e th er w ith  th e  m ost 
g rave case of glom erulosclerosis (case No. 11). I t  is, therefore , suggested  th a t  
th e  lesion o f th e  g lom erular capillaries is essen tia lly  identical w ith  th a t  o f th e  
capillaries, arterio les an d  sm all arteries of o th e r  organs.

A lthough  th e  lesions of th e  glom erular capillaries and  of th e  re tin a l a rte rie s  
d om ina te  th e  clinical p ic tu re , th e y  m ust n o t be considered as iso la ted  changes ; 
in  o rd er to  u n d e rs ta n d  th em  it  is im p era tiv e  th a t  vascu lar lesions occurring  in  
o th e r  p a r ts  o f th e  organism  should no t be d isregarded  either. The fu n d am en ta l 
changes ch aracteriz ing  K im m elstie l—W ilson’s syndrom e canno t, therefo re , be 
referred  to  th e  k idney  alone. In  our opinion, i t  is th e  generalized grave a rte ria l 
degenera tion  w hich form s th e  basis of th e  syndrom e and  if  i t  p roduces m ark ed  
renal lesions, cha rac teris tic  sym ptom s o f glom erulosclerosis arise.

T he view  th a t  th e  a rte ria l lesion is a consequence of renal disease is u n ­
founded , as we have  observed some cases in  w hich  th e  vascu lar lesions w ere m uch 
m ore serious th a n  those  of th e  kidneys (Cases N os. 6 and  10). A m ong 50 cases 
o f d iab e tes  recorded  th e re  were several in  w hich  grave hyalinosis an d  necrosis 
occurred  in  th e  sm all arteries though  no glom erulosclerosis was p resen t.

Pathogenesis o j Glomerulosclerosis and  o j A rteria l Lesions

W hen first describ ing th e  syndrom e, K im m elstie l and  W ilson  h a d  s ta te d  
th a t  in te rcap illa ry  glom erulosclerosis is ch a rac te ris tic  o f d iabetes m ellitu s. 
L a te r , how ever, H orn  an d  Sm etana  [16] exam ined  w hether glom erulosclerosis 
d id  n o t occur in  cases o th e r th a n  d iabetes m ellitus. They have found th a t  al­
th o u g h  th e  m a jo r p a r t  o f the  lesions observed, 59,1 p er cent, occurred  in d iabe tics, 
glom erulosclerosis m ay  arise also in consequence o f  nephrosclerosis an d  glom erulo­
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n e p h r it is  in  p a tien ts  who h a d  no diabetes m ellitus. M oreover, glom erulosclerosis 
w as fo u n d  in the k idney  o f a w om an who h ad  died  a fte r  sp lenectom y in  B a n ti’s 
d isease . I t  follows th a t  a lth o u g h  diabetes m ellitus is th e  condition  m o stly  re ­
sp o n sib le  for glom erulosclerosis, th e  change m ay  y e t occur w ith o u t d iabetes.

T h e  work of H orn  an d  Sm etana  deserves special a tte n tio n  because  it  
in c lu d es  some cases d a tin g  from  th e  tim e before th e  insu lin  era  ; th e y  show  th a t  
glom erulosclerosis could develop also in  p a tie n ts  who h ad  n o t been  tre a te d  
w ith  insu lin , so th a t  i t  w ould  be a m istake  to  tra c e  th e  lesion b ack  to  insu lin  
th e ra p y .

T h ere  are several patho log ical observations w hich m ay th row  som e ligh t 
o n  th e  genesis of glom erulosclerosis. Gsell [10] found  in  1946 hy p erten siv e  
d isease  in  a w orkm an, 43 years o f age, em ployed  in  th e  viscose in d u s try , who 
h a d  b een  exposed to  carbon  disulphide (CS2) poisoning for 12 years. A ttinger  
a lso  described  [1] th e  consequences o f chronic carbon  disulphide poisoning. 
E . Uehlinger [24], pub lish in g  th e  resu lts revealed  b y  au to p sy  and  histo logical 
e x a m in a tio n  of 4 cases o f  glom erulosclerosis, s ta ted  th a t  p ro tra c te d  carbon  
d isu lp h id e  poisoning, u nassoc ia ted  w ith  d iabe tes, produces renal lesions sim ilar 
to  th o se  usually  found  in  K im m elsticl W ilson’s syndrom e.

B y  rem oving 95 p e r cen t o f th e  pancreas, Foglia, M ancin i an d  Cadeza [8] 
in d u c e d  diabetes in  ra ts . T h is was followed in  from  2 to  12 m onths b y  g lom eru lo ­
sc lerosis, thus p roving  th a t  also the  d iabetes itse lf m ay  give rise to  the  
co n d itio n .

B y  adm inistering  to  w h ite  mice 0,2 m l o f a 10 per cen t solution of u re th an e  
in tra p e rito n e a llv  tw ice a w eek, Ju h á sz , Baló  an d  K endrey  [18] p ro d u ced  glo­
m erulosclerosis which led , in  6 m onths, to  glom erulosclerosis and  ren a l cirrhosis.

T h e  experim ents o f R ich , Berthrong and  Bennett [22] d em o n stra ted  th a t  
in  ra b b i ts  p re -trea ted  w ith  horse serum  lesions sim ilar to  d iabetic  g lom erulo­
sc lerosis  can  be b ro u g h t a b o u t b y  adm in istering  7,5 m g o f cortisone ev e ry  d ay  
fo r  tw o  weeks.

S everal d a ta  o f l ite ra tu re  p o in t to  th e  possib ility  th a t  a change in  th e  
co m p o sitio n  of serum  p ro te in s  m ay  p lay  som e p a r t  in th e  genesis of th e  fib rino id  
n ec ro sis  o f the  g lom erular cap illa ry  loops an d  a rteries. According to  M cM a n u s  
[20] , th e  accum ulation  of pa thological m ucopro tein  in  th e  p lasm a o f d iabetics 

w o u ld  b e  th e  cause of glom erulosclerosis an d  d iabetic  re tin o p a th y . O th er stud ies 
a g a in  ind ica te  th a t  pa tho log ica l p ro te ins, so-called paraglohulins, a p p e a r in  
th e  b lo o d  of pa tien ts  developing  K im m elstie l—W ilson’s syndrom e. A ccording 
to  Friedenw ald  [9], an  increase in  th e  alpha-2 g lobulin  frac tio n  w ould be c h a ra c ­
te r is t ic .  Randerath  [21] believes th a t  d iabetic  glom erulosclerosis is rea lly  a v a s­
c u la r  a n d  glom erular nephrosclerosis com bined w ith  parapro te inaem ic  nephrosis.

In v estiga tions in  th is  d irec tion  are now  in  progress, and  i t  is hoped  th a t  
th e  re su lts  will co n trib u te  to  a b e tte r  u n d e rs tan d in g  o f d iabetic  g lom erulo­
sc lerosis, and  of th e  hyalinosis of sm all a rteries.
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Sum m ary

Glom erulosclerosis, as described by  K im m elstiel an d  W ilson, w as revealed  by  m icro ­
scopical exam ination  in  12 o u t o f 50 cases of diabetes m ellitus. G lom eru lar sclerosis develops 
from  th e  fibrinoid  necrosis o f th e  g lom eru lar capillary loops. I n  6 o u t o f th e  12 cases, fibrinoid  
necrosis was p resen t in  th e  sm all a rte rie s , arterio les and capillaries o f th e  in te rn a l organs. In  3 of 
these  cases, the  tran s itio n  from  fib rino id  necrosis to hyalinosis could be  observed, while hyali- 
nosis of th e  sm all a rte ries o f th e  o rgans was no ted  in  6  o th e r  instances.

A com parison of th e  g lom eru lar change w ith  a rte ria l lesions in  o th er organs has p roved  
these  tw o kinds of lesion to  be o f an  iden tica l character. T he hyaline  degeneration  in  bo th  small 
a rte rie s  and glom eruli is due to  fib rino id  necrosis.

Glom erulosclerosis, th e  fu n d a m e n ta l lesion of K iinm elstie l-W ilson’s syndrom e, is b u t  
a  p a r tia l m anifestation  of th e  a rte ria l, a rte rio la r and cap illa ry  fib rino id  necrosis and  hyalinosis 
generally  observable in  th e  organism  of diabetics.

A lthough fib rino id  necrosis an d  hyalinosis of th e  sm all a rte rie s  occurs in  o th er diseases 
as well (e. g. in  hypertension  or diffuse glom erulonephritis), th e  localisation  and  histological 
c h a ra c te r  of the  d iabe tic  a rte ria l lesion will help to  d istingu ish  i t  from  th e  general appearance 
o f arteriosclerosis. A com bined analysis o f the  clinical and h isto logical changes m akes i t  possible 
to  diagnose d iabetic  an g io p a th y  w ith  a fa ir am ount of c e rta in ty .
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СОСУДИСТЫЕ ИЗМЕНЕНИЯ ПРИ САХАРНОМ ДИАБЕТЕ  
И СКЛЕРОЗ ПОЧЕЧНЫХ КЛУБОЧЕК

Й. Бало, Дь. Рона, Ж. Якаб и Э. Керекеш 

Р е з ю м е
Среди 50-и случаев сахарного диабета в 12 случаях удалось установить путем 

патогистологического исследования наличие склероза почечных клубочек, описанного 
Киммелштилом и Вильсоном. Склероз почечных клубочек исходит из фибриноидных 
некрозах петлей почечных клубочек. Среди этих же случаев в 6-и случаях мы нашли 
фибриноидный некроз мелких артерий, артериол и капилляров во внутренних орга­
нах. Среди последних в 3 случаях наблюдался переход фибриноидного некроза в гиали- 
ноз. В 6-и других случаях мы нашли гиалиноз мелких сосудов.

Сравнывая изменения почечных клубочек с сосудистыми изменениями, встречае­
мыми в остальных органах, мы установили, что здесь речь идет об изменениях тожде­
ственного характера. Гиалиноз как мелких артерий так и почечных клубочек является 
последствием фибриноидного некроза.

Склероз почечных клубочек, представляющий основу синдромы Киммелштила 
и Вильсона, является частным явлением встречаемого вообще во всем организме фибри­
ноидного некроза и гиалиноза мелких артерий, артериол и капилляров.

Хотя фибриноидный некроз и гиалиноз мелких сосудов встречается и при других 
заболеваниях (гипертоническая болезнь, диффузный гломерулонефрит), все-таки сосу­
дистые изменения при сахарном диабете можно по расположению и по гистологическому 
характеру изменений отделить от общей картины артериосклероза. На основе совмест­
ной оценки клинических и патогистологических изменений сосудистые изменения 
при сахарном диабете являются четко ограниченной нозологической единицей.
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