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Summary. Electron microscopic analysis was performed oll the development of irrever- 
sible glomerular distortion in experimental serum sickness nephritis in the rabbit. In the 
animals showing transient albuminuria, glomerular hypereellularity was due to the aecu- 
mulation of monocytes and polymorphonuclear leukocytes and was seen to recover to nearly 
normal glomerulus. In this condition the glomerular structure was observed to be well pre- 
served throughout the inflammation. 

In contrast, in the animals showing persistent proteinnuria, a disorganizing process 
was found in their glomeruli. Mesangial disintegration resulted in collapsed scarring or cir- 
cumferential mesangial interposition of the glomeruli. Extracapillary exudation, sometimes 
with the rupture of the glomerular basement membrane, was often associated with granulo- 
matous glomerular lesions or crescent formation. The results showed that the structural disinte- 
gration is a fundamental event in the development of progressive glomerulonephritis. 
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Introduction 

E x p e r i m e n t a l  acute  se rum sickness nephr i t i s  in the  r abb i t  has been known 
as an  app rop r i a t e  an ima l  model  for pos t s t rep tocoeca l  g lomeru lonephr i t i s  (PSGN) 
in man  (Fish et al., 1966; A r a k a w a  and  Kimmels t ie l ,  1970). Most cases of P S G N  
recover  comple te ly  in both  chi ldren and  adults ,  bu t  the re  are  some which show 
a r ap id ly  progress ive course in to  uremia.  Acute  serum sickness nephr i t i s  ini- 
t i a t ed  b y  a single in t r avenous  in jec t ion  with a large amoun t  of an t igen  into  
the  r abb i t  usua l ly  shows a t r ans i en t  clinical  course and  an a lmos t  complete  
recovery .  As r epor t ed  in the  previous  repor t ,  however ,  a procedure  which pro- 
vides for an  increase  in the  a m o u n t  of a n t i g e n - a n t i b o d y  complexes in t he  cir- 
cula t ion also increases  the  incidence of g lomerulonephr i t i s  and  evokes disorgani-  
zing i r revers ib le  g lomern lonephr i t i s  in some rabb i t s  (Kobayash i  and  Shigematsu,  
1973). Analys i s  of the  disease process resul t ing  in th is  i r revers ible  glomernlo- 
nephr i t i s  will con t r ibu te  to  the  unde r s t and in g  of the  fundamen ta l  histological  
basis for r a p i d l y  progress ive  g lomeru la r  damages  in h u m a n  P S G N .  

Mesangial  d i s in tegra t ion  and  lysis or rup tu re  of the  g lomerular  basement  
m e m b r a n e  (GBM) will be shown as the  f u n d a m e n t a l  t issue manifes ta t ions  of the  
deve lopmen t  of i n t r a c a p i l l a r y  or ex t r acap i l l a ry  glomerulonephr i t i s .  

Materials  and Methods 

The tissues studied with the electron microscope were taken from rabbits treated by 
Kobayashi and Shigematsu (1973). In their previous report the details of the immunologic 
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procedures, preparations of reagents and manipulation of rabbits have been recorded, and 
in this report only those details that are pertinent to our observations will be presented. 
Female rabbits weighing 2.5-3.5 kg were used. There were three groups divided as follows: 

Group 1: Fifteen rabbits received 3 mg of bovine serum albumin (BSA, The Armour 
Laboratories) with Freund's complete adjuvant in the hind pads and subcutaneously, and 
intravenous injections of 250 mg/kg of BSA 4 days later. Fourteen rabbits showed transient 
proteinuria around 12 days after the treatment and then recovered within the succeeding 
7 days. The renal specimens from these rabbits were used for the analysis of transient glo- 
merular injuries. 

Group II: Twelve rabbits were treated similarly to Group I but were given additional 
intravenous injections of 250 mg/kg of BSA 7 days after the first intravenous injection. 
Six of the rabbits showed heavy proteinuria of up to 3,000 rag/day with persistent glomeru- 
lar injury; their renal tissues were used for the study of glomerular distortion and disorgani- 
zation. 

Group III: Four rabbits received a mixture of physiological saline (0.5 ml) and Freund's 
complete adjuvant in the hind pads and subcutaneously, and intravenous injections of 2 ec 
of physiological saline, 4 and again 7 days later. They showed no renal abnormality. From 
each group one to four succeeding renal biopsies were performed in certain animals from 
15 to 90 experimental days. All rabbits were killed within 11 months. Small pieces of renal 
cortex were fixed in 2.5% glutaraldehyde for 1.5 hr and pos•ixed in 1% osmium tetroxide 
for 90 rain. Aiter dehydration with graded ethanol, they were embedded in Epon 812. They 
were observed with a Hitachi l lDS  electron microscope. Other tissue blocks were prepared 
for light and fluorescent microscopy. 

Results 

Transient Proli/erative Glomerulonephritis 

Development  and  resolut ion  of t r ans i en t  prol i fera t ive  g lomerulonephr i t i s  was 
ana lyzed  in all  an imals  dur ing  the  t ime  of a lbuminur ia  and  in the  stage of clinical  
recovery  in Groups I and  I I .  The prol i fera t ive  g lomerular  change at  t he  onset  
of p ro te inur ia  was seen ma in ly  due to the  accumula t ion  of p h a g o c y t e s - - m o n o -  
cytes  and  po lymorphonue lea r  l e u k o c y t e s - - i n  the  capi l la ry  lumen (Fig. 1). Mono- 
cytes  were charac ter ized  b y  the  presence of lysosomal  granules,  p rominen t  
cy toplasmic  processes and  vacuoles.  They  f requent ly  enlarged themselves  in the  
capi l la ry  lumen,  resul t ing in i ts occulusion, bu t  the re  was no fo rmat ion  of junc- 
t ional  complexes be tween  the  endothe l ia l  cells. I t  was not  a rare  occasion t ha t  
t h e y  t r ans fo rmed  into  larger  epi thel io id  cells connected  to each other  wi th  inter-  
digi ta t ions .  Some phagocytes  were fur ther  seen emigra t ing  in the  mesangia l  
ma t r i x  and  thus  the  expans ion  of the  g lomerular  tuf t s  resul ted  in  the  simpli- 
f icat ion and  lobula t ion  of the  glomerulus  (Fig. 1). Subendothe l ia l  spaces were 
edematous  and  swollen with  pro te inaceous  amorphous  mater ia ls .  Local  ex- 
fol ia t ion of endothe l ia l  cells was accompanied  b y  the  d i rec t  contac t  of mono- 
cytes  wi th  the  inner  surface of the  GBM. F o r m a t i o n  of f ibr in  and  f ibr inoid 
mater ia l s  were found in the  capi l la ry  lumen and  to  a lesser degree in the  mesangia l  
mat r ix .  Some of the  monocytes  were seen to have  pa r t i c ipa t ed  in the  r emova l  
of these  clot t ing mater ia l s  (Fig. 1, inset) .  Subepi the l ia l  deposi ts  (humps) were 
observed on rare  occasions. Podocy tes  showed local fusions of foot  processes. 
The mesangia l  cells were swollen and  d i sp layed  ex tended  cytoplasms.  There  was 
local increase of cel lular i ty  in the  mesangia l  and  endothe l ia l  cells, bu t  this  was 
not  observed as a ma jo r  fac tor  con t r ibu t ing  to g lomerular  hyperce l lu la r i ty .  

The resolut ion of g lomerular  hyperce l lu la r i ty  closely cor re la ted  wi th  the  dis- 
appearance  of proteinur ia .  The phagocytes  m a r k e d l y  decreased in numbers  from 
the glomeruli .  The g lomerular  capi l la ry  lumen as well as the  mesangia l  m a t r i x  were 
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Fig. 1. Proliferative glomerulonephritis due to the accumulation of monocytes. Monocytes 
(MO) enlarge themselves in the eappillary lumen resulting in it.s occlusion. Mesangial cells 
(MC) can be distinguished from the monocytes by their higher electron density of the cyto- 
plasm ~nd the presence of peripheral filamentous zone. Group I-SS10B~ (12 days after intra- 
venous injection of BSA) • (Inset) Phagocytic activity of monoeyte. Endothelial 
sheath (EN) is detached from the glomerular basement membrane. Fibrinoid material is 
engulfed by the cytoplasmic process of the monocyte (arrow) with abundant lysosomal 

granules. Strands of fibrin (F) are seen in the capillary lumen. SS10B 1 • 7,600 
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Fig. 2. Resolution of proliferative glomerulonephritis. Same case as Fig. 1. 19 days after 
intravenous injection of BSA. Though the mesangial matrix (MS) is still seen edematous, 
the capillary lumen is found to become patent. Numerous electron dense deposits are ob- 
served in the subepitheliM space with the local fusion of the foot processes. SS10A • 6,000 

well preserved after the disappearance of the phagocytes.  Though the capillary 
lumen was seen to become patent ,  the swelling of the mesangium and suben- 
dothelial spaces due to the accumulat ion of proteinaceous materials could still be 
observed in some segments (Fig. 2). The subepithelial deposits with fusion of foot 
processes were seen to be prominent  in some animals (Fig. 2). An  increase of mes- 
angial matr ix and cells was noted to have persisted in focal and local distribution. 

Progressive Disorganizing Glomerulonephritis 
UnheMable glomerular lesions were observed in the animals of Group I I  

which showed persistent proteinuria. The glomerular disorganization was seen 
to consist intracapil lary and/or  extracapil lary extension of the glomerular alter- 
ation. 

(a) Int racapi l lary  disorganization: Though the  accumulat ion of phagocytes 
was a prominent  feature here, as it was in transient proliJerative glornerulonephritis, 
definite damage to the axial region was observed to be an added feature of this 
type  of disorganization. I n  local and segmental  glomerular tufts, the  subendo- 
thelial swelling following the repletion of proteinaceous material  was so ex- 
tensive as to lift up the whole endothelial sheath from the GBM. I n  some ca- 
pillary lumen of these segments, the endothelial sheath was total ly  absent and 
the inner surface of the G B ~  as well as the mesangial matr ix  were directly 
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Fig. 3, Mesangiolysis. The glomerular tuft shows a globular appearance due to severe mes- 
angial disintegration (MLY). Portions of degenerated cell cytoplasm are seen. Neither ca- 
pillary lumen nor mesangial matrix can be distinguished. Amorphous and fine granular 
substances are surrounded by epithelial cells (arrows). Group II-SS72B 2 (14 days after the 

second injection of BSA). • 4,900 

exposed to the lumen. As a result of the erosion of the luminal side of the mes- 
angial matrix, the mesangial cell cytoplasm was often seen to be free in the 
blood stream. Sometimes the mesangial matrix was so widely altered by the 
progressive soaking in the plasma constituents as to change into a kind of blood 
cavity without matrix. Thus the mesangiolytic change reconstructed the glome- 
rular tufts into baloon-like globular structure containing floating degenerated 
cells (Fig. 3). In some other segments, formations of fibrin and fibrinoid rnateriMs 
were detected in the mesangial matrix, a situation which was often associated 
with fibrin thrombi in the capillary lumen. Meanwhile, some part of the mes- 
angial disintegration was seen to continue with a scarring or selerosing process. 
Some of the mesangial ceils showed a proliferation (Fig. 4~) and some others 
protruded their cytoplasmic processes toward the edematous subendothelial 
space of the peripheral capillary loop (Fig. 5). As early as one week after the 
onset of proteinuria, partial or complete circumferential mesangial interposition 
was observed in local segmental distribution. On occasion avaseular glomerular 
tufts were observed, which were composed only of atrophied podoeytes and 
mesangial cells (Fig. 6). The matrix was thin and accompanied by granular 
deposits and cell debri. These collapsed and obsolescent glomerular tufts were 
seen among the tufts showing moderate or slight mesangial scarring. 
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Fig. 4. 3/[esangial cell proliferation. Cell division of mesangial cell is seen in the edematous 
mesangial matrix. Note the highly narrowed eapillary lumen (LU) due to the subendothelial 

swelling and emigration of monocytes. Group II-SS9B 2. • 5,100 
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Fig. 7. GB~ alteration. Lamina densa is unclear between the arrows, where the subendo- 
thelial accumulation of electron dense materials and fusion of foot processes with increased 
basal density are observed. Rarefaction or splitting (SP) is seen in the left lower part of 
the capillary loop. Deposition of materials with less electron density and granMar or vesicular 
appearance is observed in the subepithelial aspect of the GBM. Group II-SS47B 2 (19 days 

after the second injection o• BSA). • 9,600 

(b) E x t r a c a p i l l a r y  d i sorgan iza t ion :  Var ing degrees of damage  were observed 
in the  subepi thel ia l  aspect  of GBM. Rare f rac t ion  or sp l i t t ing  was the  common 
feature,  and  the  dens i ty  of l amina  densa  was seen to be h ighly  decreased in some 
par t s  of the  GBM (Fig. 7). Podocy tes  shouted fusion of foot processes and in- 
creased basa l  dens i ty  wi th  an accumula t ion  of f ibr i l lar  s t ruc ture  in the  cy top lasm 
(Fig. 7). Fus ions  of the  GBM with  the  capsular  basement  m e m b r a n e  were ob- 
served in some per iphera l  capi l la ry  loops. Subepi the l ia l  e lect ron dense deposi ts  
were not  p rominen t .  E x t r a v a s a t i o n  of f ibr in or f ibr inoid mate r ia l s  in to  the  
u r i na ry  space was commonly  found  in the  capi l la ry  loops wi th  f ibr in  fo rmat ion  
where  the  GBM was seen loosened and  decreased in electron dens i ty  (Fig.8). 
Podoey tes  were l i f ted up or exfol ia ted from the  GBM due to the  massive sub- 

:Fig. 5. Circumferential mesangial interposition. Mesangial cell protrudes its cytoplasmic 
processes toward the peripheral part of the capillary loop, accompanying the production 

of tile matrix. Group II-SS9B 2. • 

Fig. 6. Avascular tuft. Podocytes cover the winkling GBM and matrix devoid of vascular 
structure. Group II-SS47B 1 (5 days after the second injection of BSA). x2,000 
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Fig. 8. Efflux of inflammatory products into urinary space. Prominent intracapillary fibrin 
formation (F) is seen accompanied by the infiltration of monoeytes. Extravasation of fibrinoid 
materials is seen between the arrows. In the urinary space (US) the fibrionid materials are 
intermingled with cell debris and wandering monocytes. Group II-SS54B 1 (4 days after the 

second injection of BSA). • 5,000 
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epithelial accumulation of fibrinoid materials. Degenerated and necrotic epi- 
thelial cells were intermingled with fibrin and extravasated phagocytes in the 
Bowman's space. A small interruption and further a rupture or break of the 
GBM was observed to be closely related to the presence of inflammatory pro- 
duets in the urinary space. Through the gap of the GBM an efflux of intra- 
capillary elements was observed, which included inflammatory cells (Fig. 9) and 
products as well as mesangial components. This resulted in the further opening 
of the gap. I t  was usually difficult to find any ruptured edges of the GBM, be- 
cause granulomatous lesions consisting of podoeytes and extravasated elements 
were seen to develop soon after the rupture of the GBM (Fig. 10). In these lesions 
a matrix similar to the mesangium was produced accompanied by scattered 
strands of collagen fibers. The discrimination of cell types in the matrix was 
difficult except for the podocytes covering the grannlomatous lesion. Some 
resembled mesangiM cells while others were like fibroblasts and wandering 
monocytes. There was no capillary development in the granulomatous lesion. 
The proliferation of epithelial cells (podocytes and capsular epithelial cells) was 
observed to be in intimate contact with the fibrin network in the Bowman's 
space. Epithelial Bells were seen to proliferate and extend their cytoplasm to 
cover the fibrin mass, and a basement membrane-like structure was seen beneath 
the cytoplasm. The proliferation of epithelial cells often coexisted with the 
granulomatous lesion in the Bowman's space. 

Discussion 

The clinical onset and recovery of glomerulonephritis clearly correlate with 
the inflammation and repair of the glomerulus. The resolution of proliferative 
glomerulonephritis in serum sickness has been shown to be mainly due to the 
disappearance of phagocytes from the glomerulus. Though there is a moderate 
local increase of intrinsic glomerular cells, they do not result in the glomerular 
disorganization, thereby losing glomerular function. The persistence of sub- 
epithelial humps seemingly does not correlate with the progression of glomernlar 
damage (Arakawa and Kimmelstiel, 1970). The accumulation of monocytes 
appears to participate in the removement of the inflammatory products in- 
cluding injured cells and tissue debris formed in the glomeruli. In fact, there 
apparently exists evidence that there is a prominent phagocytic activity in mono- 
cytes appearing in the glomerular capillary lumen when carbon particles areinjected 
at the onset of glomerulonephritis (SanD, 1975). In contrast, there is no apparent 
phagocytic activity in the endothelial nor in the epithelial cells. This suggests 
that  the glomeruli can recover to nearly normal structure if the hypercellularity 
is mainly composed of the phagocytes. A similar sequence of events has been 
observed in the second phase of rabbit Masugi nephritis where monoeytes are 
seen to increase in the glomerular capillary lumen following the combination 
of host antibody to the heterologous globulin (duck nephrotoxin) fixed Mong 
the GBM, and disappear in accordance with repMrment of the glomeruli (Kondo 
and Shigematsu, 1972). At least a part of the transient and recoverable glomernlar 
hypereellularity was shown to result from the accumulation of monocytes, a 
situation which appears to agree with the suggestion of Strnnk and his associates 
(1964) that  blood monocytes participate in human proliferative glomerulonephritis. 
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Fig. 9. t~upture of GBM. The GBM is interrupted between the arrows and monocytes are 
seen to emigrate into the urinary space. Group II-SS101B 1 (7 days after the second 

injection of BSA). • 

Fig. 10. Rupture of GB~VI. The edge of ruptured GBIV[ and nodules consisting of basement 
membrane like materials are covered by the epithelial cell (arrows). The epithelial cytop]asm 
is seen to make contact with the matrix of the granulomatous lesion in the left p~rt of the 

figure (GR). Group II-SS47B 1. • 7,500 



Ultrastructure of Accelerated Serum Sickness Nephritis 279 

Thus the disappearance of phagocytes from the glomerulus is considered to 
provide one of the best explanations for the resolution of proliferative glomerulo- 
nephritis (Jones, 195l; Shigematsu et al., 1973). 

Collapse of the glomerular tufts as well as circumferential mesangial inter- 
position (Arakawa and Kimmelstiel, 1969) are both histological manifestations 
deprived of the function of glomerular filtration. These glomerular distortions 
seem to have resulted from mesangial disintegration. Following the edematous 
swelling of the subendothelial space, the mesangial matrix is seen to lose its 
electron density and shows a widening because of the repletion of proteinaceous 
material including fibrinoid substance and an emigration of wandering phage- 
eytes. The capillary lumens become obscure because the endothelial cells are 
often denuded from the capillary wall and the mesangial cells are separated 
from the mesangial matrix. The extreme disintegration of mesangial architecture 
quite resembles the mesangiolysis seen in Habu-snake poisoning, though there are 
no prominent tissue and cell reactions in the latter condition (Suzuki et al., 1963). 
When the axial damage is moderate and the capillary lumen is preserved, suc- 
ceeding events seem to be the proliferation and enlargement of mesangial cells 
with the increase of the mesangial matrix along the inner side of the GBM. This 
results in partial or complete circumferential mesangial interposition. When the 
mesangial damage is so severe as to destroy the capillary structure, the lesion changes 
into collapsed glomerular tufts with sclerosis and hyalinization of the matrix. 

Though the increasing amount of antigen-antibody complexes in the cir- 
eulation correlates with the higher incidence of disorganizing glomerulonephritis, 
the mesangial disintegration does not ahvays accompany the localization of 
antigen-antibody complexes as observed by flourescent microscopy (Kobayashi 
and Shigematsu, 1973). Electron microscopy revealed no deposition of electron 
dense materials in the axial region in addition to only a scanty presence of sub- 
epitherial humps when the mesangial disintegration was fully developed. I t  seems 
likely that  the development of mesangial disintegration is not evoked directly 
by the localization of antigen-antibody complexes in the axial region. Support- 
ing evidence has been reported in progressive Masugi nephritis in rabbits and 
rats where similar mesangial disintegration does not accompany the localization 
of immunoglobulin in the axial region (Kondo etctl., 1972; Shigematsu and 
Kobayashi, 1973). 

Intravascular fibrin formation and its deposition in the loosened mesangial 
matrix are often observed in the glomerular tufts undergoing mesangial dis- 
integration. Fibrin and its derivatives seem to play an important role in the 
disorganization process of glomeruli. Vassalli and his associates (1963) noticed 
that  intravascular coagulation could induce glomerular injuries equivalent to 
different stages of glomerulonephrRis. Further, some investigators observed 
that  supression of the coagulation process resulted not only in the prevention 
of fibrin deposits, but also in marked diminution or suppression of Masugi nephri- 
tis (Vassalli et al., 1964) or serum sickness nephritis (Kobayashi, 1975). On the 
contrary, it has also been well known that  massive intravascular coagulation re- 
sulted in the cortical necrosis without further extension of glomernlar distortion, 
possibly because of the severe damage of fibrinolysis (Bergstein, etal. ,  1974; 
Warren and Khan, 1974). Thus the coagulation process is, seemingly, not the 
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only participant in the mesangiolysis. The sever insudative events in the mes- 
angial matrix accompanying the activation of the coagulation process may play 
an important role in the development of mesangiolysis. Though the other factors 
eontibuting to the mesangial disintegration are obscure at present, attention 
should be paid to the phenomenon as one of the histological bases for the devel- 
opment of irreversible glomerulonephritis. In fact, severe mesangial damages 
including mesangiolysis have been observed in the glomeruli in some human 
progressive glomerulonephritis (Shigematsu et al., 1971; Churg and Grishman, 
1975). 

Extraeapillary extension of glomerular lesions seems to be intimately related 
to the damage of the GBM. GBM alterations have been considered to be in- 
duced by the participation of antigen-antibody complexes from the circulation. 
Though the deposition of electron dense deposits, particularly in the subepi- 
thelial spaces, is characteristic in recoverable glomerular lesion in transient 
serum sickness, immune deposits are uncommon in the progressive glomerular les- 
ion. I t  is probable that the highly increased permeability fails to trap the immune 
deposits within the GBM. I t  has been reported that  membranous glomerulo- 
nephritis with prominent depositions of immune deposits along the GB~[ is a 
characteristic feature of chronic serum sickness nephritis (Dixon, et al., 1961; 
Germuth, et al., 1972a ; Kuriyama, 1973). In this situation the glomerular structure 
is well preserved and there is no significant proliferation of instrinsic glomerular 
cells. I t  has been postulated that  the continuous and persistent glomerular 
deposition of circulating soluble antigen-antibody complexes is the main histo- 
logic basis for the development of membranous glomerulonephritis. The manner 
of contribution of antigen-antibody complexes in acute progressive serum sick- 
ness nephritis thus shows a definite contrast to that  of chronic serum sickness 
nephritis, a fact which calls attention to the necessity of clarifying the differ- 
ences of the characters of antigen-antibody complexes formed in both conditions. 
Low avidity and low precipitability of the antibody have so far been noted in 
the latter condition (Nakabayashi, 1974). 

Lysosomal enzymes from polymorphonuclear leukocyts (PMNs) do not seem 
to be the main causative agents for the increased permeability in serum sick- 
ness nephritis because PMNs are not the main cell types in the glomerular hyper- 
cellularity, unlike in the first phase of Masugi nephritis (Cochrane et al., 1965; 
Gang et a l ,  1970). Although the direct contact of the PMNs with the inner 
surface of the GBM can be seen in focal and segmental distribution, the histo- 
logically severe GBM damage does not always correlate with the localization of 
PMNs. 

A concept that  soluble factors which are released from basophils when spe- 
cific antigen binds to IgE antibody on their surfaces, cause clumping of platelets 
and release of their vasoactive amines, has been proposed by Cochrane (1971) 
as basic events of increased vascular permeability underlying serum sickness. 
The histological analysis has not been able to confirm this concept. 

The fibrin in the urinary space extravasated through the injured GBM seems 
to be participating in the proliferation of epithelial cells so long as the fibrin 
and its derivatives persist to deposit in the Bowman's space. Though the massive 
formation of fibrin in the urinary space causes, initially, degenerative and ne- 
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erotic changes in the  epi the l ia l  cells, fol low-up s t u d y  elucidates  t h a t  epi thel ia l  
Bells grow among the  spaces of f ibr in  ne twork  and  ex tend  the i r  cy top lasm over 
t he  f ibr in  mass.  

The  rup tu r e  of the  GBM resul ts  in the  ex t r aeap i l l a ry  invo lvemen t  of the  
in f l ammat ion .  The  b reak  of t he  GBM permi ts  the  efflux of i n t r acap i l l a ry  com- 
ponents  inc luding  mesangia l  cells and  ma t r i x  in to  the  u r i na ry  space, resul t ing 
in the  fo rma t ion  of g ranu lomatous  lesions wi th  the  pro l i fe ra t ion  of epi thel ia l  
cells. I t  has been known  t h a t  in a n t i - G B M  a n t i b o d y  induced  g lomerulonephr i t i s  
(S teb lay  nephr i t i s )  or in the  second phase  of Masugi nephr i t i s ,  the  rup tu re  of 
the  GBM is the  eritieM factor  for the  deve lopmen t  of ex t r aeap i l l a ry  ereseentforming 
g lomerulonephr i t i s  (Germuth  et al., 1972b; K o n d o  et al., 1972). I t  is no t ewor thy  
t h a t  a s imilar  sequence of events  could be t ak ing  place in serum sickness nephri t is ,  
though  the  under ly ing  pa thogene t ic  mechan i sm is quite different  from the  
former  two. There  are  some repor ts  dea l ing  with  the  rup tu r e  or b reak  of the  
GBM in h u m a n  progres i r e  g lomeru lonephr i t i s  (S te jska l  et al,, 1973; Mori ta  et al., 
1973). Thus the  presence of the  rup tu re  of the  GBM could be t a k e n  as one of 
the  cri t ical  signs for the  progressive and  disorganiz ing na tu re  of glomerulonephri t is .  

The authors wish to acknowledge members of Department of Pathology, Chiba Uni- 
versity, for many helpful adviees. They also thank Mr. A. Oerz for preparation of English 
manuscript. 
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