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Abstract

Masugi nephritis was induced in rats by a single intravenous injection of rabbit anti-rat kidney
serum, and studied with a scanning electron microscope. A characteristic finding was the presence
of white cells, probably polymorphonuclear leukocytes, with many microspikes which penetrated
through degenerated glomerular endothelial cells to be in direct contact with the glomerular base-
ment membrane. This finding confirms the pathogenic role of leukocytes in glomerulonephritis
induced by anti-glomerular basement membrane antibody.
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—— BRIEF NOTE ——
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A SCANNING ELECTRON MICROSCOPIC STUDY
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Abstract. Masugi nephritis was induced in rats by a single intravenous injection
of rabbit anti-rat kidney serum, and studied with a scanning electron microscope. A
characteristic finding was the presence of white cells, probably polymorphonuclear
leukocytes, with many microspikes which penetrated through degenerated glomerular

endothelial cells to be in direct contact with the glomerular basement membrane. This
finding confirms the pathogenic role of leukocytes in glomerulonephritis induced by
anti-glomerular basement membrane antibody.

Key words : Masugi nephritis, scanning electron microscopy, leukocyte.

Transmission electron microscopy of sectioned samples has confirmed that
the heterogous and autogolous phases of Masugi nephritis are characterized by
direct contact of polymorphonuclear leukocytes with the glomerular basement
membrane (1-3). This paper describes a scanning electron microscopic study of
this behaviour of leukocytes in the nephritis.

Male Spraue-Dawly rats weighing approximately 200g were used. Some
animals were injected intravenously with rabbit anti-rat kidney serum, and
Masugi nephritis was induced. Others were untreated and used as a control. The
nephritic rats were sacrificed 7 days after injection. Under ethyl ether anesthesia,
the abdominal cavity of affected and unaffected animals was opened. A poly-
ethylene catheter was cannulated into the abdominal aorta below the renal artery.
Maunsbach solution (1 % glutaraldehyde in phosphate buffer pH 7.4) was per-
fused through the cannulated aorta at a pressure of 100 mmHg. Following this in
situ fixation, the kidneys were removed, trimmed into appropriate blocks and
again fixed, first for 48h with 5% glutaraldehyde solution, then for an hour with
1% osmic acid. The specimens were dehydrated through a graded series of eth-
anol, freeze-fractured in liquid nitrogen, critical-point-dried with liquid CO,,
coated with gold-palladium in a vacuum evaporator (Hitachi HUS-5GB), and ob-
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served in a scanning electron microscope (Hitachi HHS-2R) using an accelerat-
ing voltage of 25kV.

Sharply cracked surfaces of the glomeruli were obtained by freeze fractur-
ing. This afforded clear scanning electron microscopic demonstration of the
vascular wall. Masugi nephritis was characterized by degeneration of endothelial
cells and invasion of white cells, probably polymorphonuclear leukocytes, into
the vascular walls (Fig. 1). The degenerated endothelial cells were detached from
the glomerular basement membrane. The anchored white cells had many spine-
like microspikes which ran beneath the endothelial cells, and the tip of the mi-
crospikes being directly attached to the glomerular basement membrane. De-
tached pieces of endothelial cells were observed in places on the free surface of leu-
kocytes (Fig. 2). Loss and reduction in size and number of endothelial fenestrae,
together with unusual development of microvilli, were features of degenerated
endothelial cells/in Masugi nephritis.

No leukocytes were observed in the glomerular capillary lumen in control
or non-treated animals. The glomerular endothelium in these normal animals had
numerous regularly shaped fenestrae.

This short communication confirms the previous finding that leukocytes
damage the glomerular basement membrane in Masugi nephritis (1-3). It is well
known that lysosomal enzymes released from polymorphonuclear leukocytes
damage the glomerular basement membrane both in vive(4) and in vitro(5-7). The
anchoring white cells with typical microspikes observed here seemed to be poly-
morphonuclear leukocytes. The microspikes of white cells may have some fuc-
tional significance in the aetiology of damage to glomerular basement membrane.

Acknowledgment. The authors are grateful to Mrs. Sumiko Kikuta and Mr. Juni Aoki for
their technical help.

Fig.1. Scanning electron micrographs of a freeze-cracked glomerular surface of rat kidney 7 days
after injection of anti-serum. The capillary lumens are widely patent and several leukocytes and red
blood cells are seen. X% 1,100

Fig. 2. Higher magnification of part of Fig. I. Note that microspikes of the leukocytes penetrate
into the glomerular basement membrane (long arrow). Short arrow indicates a fragment of detached
endothelial cell. X 11,800
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