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Macrophages in Glomerular Injury
III, The Participation of Macrophages in Glomerulosclerosis in
Accelerated Masugi Nephritis in the Rat

Nobuo SHIBATA
Department of Pathology, Shinshu University School of Medicine
(Director : Prof. Hidekazu SHIGEMATSU)

The relationship between the kinetics of macrophages and the progress of glomerulosclerosis was studied
morphometrically for 3 months in accelerated Masugi nephritis in the rat. Non-immune-mediated macrophage
accumulation in glomerular mesangium caused by polyvinyl alcohol (PVA) administration was also
examined.

Sclerotic changes became detectable 1 month after nephrotoxic serum injection. At 2 and 3 months, a
significant increase in-sclerotic index was found, which paralleled the deterioration in biochemical data. The
accumulation of macrophages continued for 3 months even in sclerotic glomeruli. The glomeruli of PVA-
treated rats also contained almost equal numbers of macrophages as in Masugi nephritis rats for 3 months but
no overt morphologic injury or functional disorders were observed.

Morphologic and functional conditions differed remarkably between PVA-treated and Masugi nephritis
rats. The injuries of capillary loops including endothelial cells, glomerular basement membrane and visceral
epithelial cells were supposed to be the main factor responsible for the development of glomerulosclerosis in
Masugi nephritis rats. It was suggested that macrophages did not play a primary role in glomerulosclerosis in
this model. Shinshu Med. J., 91—104, 1991
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Fig. 1 Results of serum chemistry.
Each point represents the mean+S. D.,
*: p<0.05, **: P<0.01

No. 1, 1991

93



% m E B

{mg/day)
5009-/d
400

300

—T T

. Control

2004 —— | Masugi nephritis
—_—t—  PVA
100§~
o — { | o { o= Q
[ ] 1 1 Iy 1 1; 1
Pe. 3 7 14 30 o 80 Y 90
(day)

Fig. 2 Changes in urinary protein excretion.
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Fig. 5- Macrophages are seen in capillary lumen and mesangial area.
Aggregation of platelets with fibrin formation are also seen in
capillary lumen. Masugi nephritis rat, 3 days. x4,800
Inset shows rabbit IgG staining demonstrated in a linear pattern
along the capillary loops. Masugi nephritis rat, 3 days. %240 -
Ma : macrophage, Ms: mesangium cell, En : endothelium.

Fig. 6 Prominent edematous changes with macrophage infiltration are
seen in subendothelial space accompanied by narrowing of capil-
lary lumen. Masugi nephritis rat, 2 weeks, x4, 500
Inset shows a few NSE-positive cells in glomeruli.

Masugi nephritis rat, 1 week. NSE staining, x 180
Ma : macrophage, En: endothelium.
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Fig. 7 Segmental sclerotic changes can be seen. Degeneration of epith-
elial cells are prominent especially in the area covering the

hyalinosis lesions of capillary lumen. Masugi nephritis rat, 1

month. X3, 200

Inset shows.a high magnification view of the PAM-stained base-
ment membrane at the hyalinosis lesion demonstrated in Fig. 7
(lower, right), PAM-positive dual components of basement mem-

brane can be seen. Masugi nephritis rat, 1 month. PAM, x5, 300
Ms : mesangium cell, Ep: epithelium.

Fig. 8 Increased formation of mesangial matrix accompanied by ma-
crophage accumulation can be seen. The basement membranes are

folded and lost their integrity. The hyalinosis lesion (lower, right)

lost the basement membrane and the epithelial covering. Masugi
nephritis rat, 2 months. PAM, X2, 800

Inset shows a few NSE-positive cells in the glomeruli including
extracapillary lesion. Masugi nephritis rat, 2 months. NSE stain-

ing, x180

Ma : macrophage, Ms: mesangium cell, En: endothelium.
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Fig. 9 a: Glomeruli become sclerotic. Atrophy of the tubules are also
seen. Masugi nephritis rat, 3 months. PAM, X220
b: No apparent increase of laminin is seen. Control rat, 3 months.

PAP, x230

c: The sclerotic glomeruli are diffusely stained with laminin.
Masugi nephritis rat, 3 months, PAP, X230

d: Glomeruli are swollen with foam cells (PVA-laden macro-
phages) in mesangium, but any other changes can not be seen.
PVA treated rat, 3 months. PAM, %260

e: Some foam cells in glomeruli of PVA treated rat show appar-
ently positive NSE-reactivity. PVA treated rat, 3 months, NSE

staining, X890

Fig. 10 PVA-laden swollen macrophages are seen in mesangium. PVA

treated rat, 3 months. %3, 900

Ma : macrophage, En: endothelium.
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