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An Anion Site Change of the Glomerular Basement Membrane
on Yarious Glomerular Diseases
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amd Department of Pathology, Kyungpook Mational University School of Medicine®*

We studied the ultrastructural alteration of glomerular anionic sites in 6 patients with minimal
change nephrotic syndrome, 5 patients with membranous glomerulonephritis, 4 patients with focal
segmental glomerulosclerosis, and 4 patients with IgA nephropathy by staining with polyethy-
leneimine (PEI) as a cationic probe. The control study was examined by using a nephrectomy
specimen of non-glomerular disease which had no proteinuria, This method seems o selectively
stain heparan sulphate in the basement membranes and has been widely used 1o evaluate changes
in basement membrane charge in various human diseases as well as in expenimental studies. The
anionic sites in the lamina rara interna and lamina densa of normal glomerular basement
membrane were always less numerous and less regularly distributed than those in the lamina
rara externa. Characteristic common findings in these glomeruli showed a marked decrease of
glomerular anionic sites in the regions with immune-complex deposits and normal distribution
in the regions with focally those being absorbed and newly forming glomerular basement
membrane. They were not detected in the gap of the basement membrane and on the area of
the detached overlying epithelium using the PE] method. But the foot process fusion of epithelial
cells seems not w0 influence the loss of anionic sites on the glomerular basement membrane.
{Korean J Pathol 1997; 31: 765~772)

Key Words: Anionic site, Polyethyleneimine (PEI), Glomerular disease, Ultrastructure, Base-
ment membrane
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Table 1. Clinical data of expernimental group

Case Age  Sex :m:ntmﬁzfﬁ Diagnosis
1 20 M 6.0 MCNS
2 16 F 4.0 Ig Anephropathy
3 A5 F 6.2 lgA nephropathy
4 21 F 7.2 FSGS
5 21 F 3.0 MCNS
& 30 F 6.3 FSGS
7 17 M 5.4 MCNS
8 56 M 6.0 MCNS
9 47 M B.6 MOCNS
10 43 M 12 MGHN
11 33 M 11.0 FSGS
12 34 F 30 MOGN
13 29 M 13.2 MCNS
14 40 F 39 FSGS
15 42 M 8.3 MGMN
16 59 M 7.4 MGMN
17 56 M 5.6 MOCNS
18 47 M 2.8 TgA nephropathy
19 56 M 30 IgA nephropathy

MCNS: minimal change nephrotic syndrome, FSGS: focal
segmental glomerulosclerosis, MGN: membranous glom-
erulonephritis
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Fig. 1. Distnbution of the amonic
sitesiarrows) in conrol human glo
merulus. Numerous anionic sites
are present in the lamina rara ext-
erna amd epithelial surface coat
(= 20400). Ep: epithelial cell, CL:
capillary lumen.

Fig. 2. Control human glomer-
ulus. Lamina rara externa of the
GBM has a regular array of elec-
ron-dense  amionic  sites(double
ammow). Less regularly distributed
sites(arrow) are present within the
lamina rara inierna, and smaller
sites are distributed randomly over
the lamina densa of glomerular
basement membrane| = 28 900,
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Fig. 3. Minimal change. The dis-
tribution of anionic sites (arrow)
in the lamina rara exierna are not
changed. The epithelial cell shows
exlensive fool process fusion( =
28,900). En: Endothelial cell.

Fig. 4. Minimal change. GBM
shows focal loss(arrow heads) of
anionic sites(arrow) in the lamina
rara external = 25,500).
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Fig. 5. Minimal change. GBM
shows a gap with loss{amow heads)
of anionic sites(armows)( = 28,900).

Fig. 6. Focal segmental glomerul-
osclerosis. GBM shows focal loss
(arrow head) of amionic Sites(ar-
rows) associated with focal de-
tachment of owverlying epithelial
cells( = 25.500).
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Fig. 7. Membranous glomerulone-
phritis. The subepithelial deposits
contain no PEL particle. The an-
ionic sites(arrow) of the lamina
rara externa are markedly decr-
eased at the sites of the deposit
(armow heads)( = 28,900). Normal
anionic sites: Armow.

Fig. 8. Membranous glomerul-
onephritis. An intramembranous de-
posit is covered with newly formed
GBM  with normally  distributed
PEI particles{arrow)( = 20,400).
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