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Patho-morphological Study of Progression and Sclerotic Change
of Glomerular Lesions in Serum Sickness Nephritis in Rats

Masahiro KATOH

Department of Pathology, Shinshu University School of Medicine
(Director : Prof. Hidekazu Shigematsu)

Chronic glomerulonephritis with persistent massive proteinuria was induced in male F344/Ncl
rats by bovine serum albumin (BSA). In this experimental model, the progression and sclerotic
change of glomerular lesions were investigated, In the peripheral tuft, glomerular epithelial
detachment was observed throughout the experimental period. This lesion was followed by
capsular adhesion with capsular epithelial covering resulting in the progression of segmental
sclerosis and/or hyalinosis. In the axial region, progression of mesangial sclerosis resulting from
edematous and lytic lesions was observed. It was concluded that glomerular injury in serum
sickness nephritis in rats is characterized by complex sclerotic processes in both peripheral tuft

and axial region.
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Fig. 1 Light micrograph of a glomerulus at I-period, stained with MS. Note moderate
mesangial widening with cellular proliferation and segmental mesangial cystic
expansion at 10-o’clock position (arrow head).

Fig. 2 Light micrograph of a glomerulus at I-period, stained with MS. A fine cyto-
plasmic process of the capsular epithelial cell (CEP) is attached to the peripheral
glomerular tuft at 1-o'clock position (arrow head).

Fig. 3 Light micrograph of a glomerulus at II-period, stained with MS, Note multiple
adhesion of glomerular tufts with the Bowman’s capsule. At one adhesion site,
the capsular basement membrane (CBM) is swollen (arrow head),

Fig. 4 Light micrograph of a glomerulus at Il-period, stained with MS. Note a partial
adhesion of segmental capillary loop with the Bowman's capsule and the foam cell
accumulation beneath the adherent site.

Fig. 5 Light micrograph of a glomerulus at III-period, stained with MS. The left half
of this glomerulus is segregated from the urinary space and enclosed within
markedly swollen capsular basement membrane (CBM).

Fig. 6 Light micrograph of a glomerulus at IV-period, stained with MS. Note one
adhesion site, partially thickened capillary wall along with marked mesangial
sclerotic enlargement at 3-o'clock position (arrow head),

Fig. 7 Light micrograph of a glomerulus at V-period, stained with H.E. A segmental
sclerotic mass with wrinkled surface appearance, and loss of cellular component
and capillary structure, is found at 1-o'clock position (arrow head). The urinary
space scarcely remains.

Fig. 8 Light micrograph of a glomerulus at V-period, stained with H.E, Note deposi-
tion of hyaline materials in adherent tufts at 2- and 4-o'clock positions (arrow
heads). The urinary space scarcely remains,
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Figs.9-18 Light photomicrographs of glomeruli by immunoperoxidase method,

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.
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9 Light photomicrograph, stained with rabbit anti-BSA at O-period.
10 Light photomicrograph, stained with goat anti-rat IgG at O-period.

11 Light photomicrograph, stained with rabbit anti-BSA at I-period.
Note accumulation of reaction products (black)in the glomerular urinary
pole (arrow head).

12 Light photomicrograph, stained with goat anti-rat IgG at I-period.
Note reaction products in the paramesangium (arrow heads).

13 Light photomicrograph, stained with goat anti-rat IgG at I-period.
Note reaction products in the wall of segmental mesangial expansion
(arrow head).

14 Light photomicrograph, stained with goat anti-rat IgG at I-period.
Note accumulation of reaction products in the urinary space.

15 Light photomicrograph, stained with goat anti-rat Cs; at I-period.
Note accumulation of reaction products in the glomerular urinary pole

{arrow head).

16 Light photomicrograph, stained with rabbit anti-BSA at II-period.
Note no reaction products in the adhesion site (arrow head).

17 Light photomicrograph, stained with goat anti-rat IgG at II-period.

18 Light photomicrograph, stained with goat anti-rat C; at II-period.
Note no reaction products in the adhesion site (arrow head).
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Figs.19-34 Electron micrographs of glomeruli, stained with wuranyl acetate and

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

lead citrate.

19 Electron micrograph of a glomerular tuft and mesangium at I-period. The
electron dense deposits are found within the subepithelial space, glomerular
basement membrane (GBM) and mesangium (especially paramesangium). In this
axial region, the matrix shows low electron density, suggestive of mesangi-
olysis. Broad flattening of epithelial foot processes is observed on the GBM
with subepithelial deposits. 4,127

20 Electron micrograph of a part of a glomerular tuft at I-period. A cystic
structure with microvilli on the inner surface is observed in the flattened
epithelial cytoplasm. x5,114

2l Electron micrograph of a part of a glomerular tuft at II-period. Banded
accumulation of microfilaments is observed in the epithelial basal part in
contact with subepithelial deposits. The same podocyte has microvilli on the
outer surface and high electron dense droplets in the cytoplasm, x13,333

22 Electron micrograph of a glomerular tuft and mesangium at I-period. The
accumulation of foam cells is observed in the axial region showing mesan-
giolysis. Partial detachment of the podocyte is found on the same region
{(arrows). Small mass in the urinary space has similar density to electron dense
deposits (arrow heads). x4,479

23 Electron micrograph of a part of a glomerular tuft at I-period. Partial
detachment of the podocyte is seen. In this detached area, subepithelial
deposits are free from the GBM. x9,167

24 Electron micrograph of a part of a glomerular tuft at I-period. The
materials showing similar density to subepithelial deposits flow out from the
epithelial cytoplasm. x7,197
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Fig, 25 Electron micrograph of a peripheral glomerular tuft at I-period. The

Fig.

Fig.

Fig.

denuded GBM is attached to one swollen capsular epithelial cell (CEP) with
some large vacuoles. The foam cell is seen in the capillary lumen without the
endothelial sheet. X4,285

26 Electron micrograph of a peripheral glomerular tuft at II-period. Two
capsular epithelial cells with mild swollen rough ER are found to cover the
hyaline obsolete tuft (HY), These capsular epithelial cells (CEP) are attached to
neighboring podocytes (PD). This adherent tuft is enclosed within markedly
swollen capsular basement membrane (CBM) containing cellular debris and fine
fibrillar substances., X3,765

27 Electron micrograph of a peripheral glomerular tuft at III-period. Note
sclerotic thickening of the denuded GBM of the adherent tuft, X3,555

28 Electron micrograph of a peripheral glomerular tuft at III-period. Two
capsular epithelial cells are found to cover the denuded GBM. The outline of
the tuft is barely preserved. The foam cell 1s seen in the capillary lumen
without the endothelial sheet, X2,800
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Fig,

Fig.

Fig.

Fig.

Fig.

Fig.

29 Electron micrograph of a part of a glomerulus at III-period. An adhesion of
denuded GBM with layering of capsular epithelial cells is seen (arrow head).
The denuded GBM distant from the Bowman’s capsule is recovered by neigh-
boring podocytes (arrows). Such podocytes show pseudotubulus., In this area,
the urinary space is preserved. X1,186

30 Electron micrograph of a part of a glomerulus at IV-period. Note seg-
mental sclerosis and/or hyalinosis at adherent glomerular segments. Irregular
thickening and/or folding of the GBM with mesangial interposition along with
the mesangial sclerotic enlargement is observed. x1,445

31 Electron micrograph of a peripheral glomerular tuft at IV-period. Broad
flattening of epithelial foot processes is observed on the thickened GBM with
mesangial interposition. A large cystic structure is also observed in the
flattened epithelial cytoplasm., %3,409

32 Electron micrograph of a peripheral glomerular tuft at IV-period. Note
hyaline obsolete tufts (HY1 and HY2) and deposition of hyaline materials in
the subepithelial space (HY3), at adhesion site. x4,952

33 Electron micrograph of a glomerular tuft at IV-period. Note mesangial
interposition (MIl and MI2) and broad flattening of covering epithelial foot
processes. X4,167

34 Electron micrograph of a peripheral glomerular tuft at IV-period. The
mesangium is entirely obliterated by deposition of hyaline materials (HY).
Broad disappearance of epithelial covering is observed at adhesion site. X% 3,429
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Fig. 35 Electron micrograph of a peripheral glomerular tuft at V-period. Broad
disappearance of epithelial covering is observed at adhesion site. Hyaline mass
(HY) with wrinkled surface appearance is found, The foam cell is seen in the
capillary lumen, partly without the endothelial sheet. C:a floating capsular
epithelial cell within the swollen CBM. H : floating hyaline materials. % 4,333

Fig. 36 Electron micrograph of a part of a glomerulus at V-period. A marked
increase of the mesangial matrix is observed close to the adhesion site. F:
foam cell cytoplasm, X4,436
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