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Expression of Glomerular @-Smooth Muscle Actin and Vimentin
in Idiopathic Membranous Nephropathy as Prognostic Indicators

Min Jin Lee and Ok Kyung Kim

Department of Pathology, College of Medicine, Ewha Womans University, Seoul, Korea

Background : The natural history of idiopathic membranous nephropathy (IMN) is heteroge-
neous with some patients showing spontaneous remission while others show a progressive
course leading to end-stage renal failure. We tried to assess quantitatively «-smooth muscle
actin (¢-SMA) and vimentin expression as markers to predict the outcome of membranous
nephropathy. Methods : This study included 24 patients with biopsy proven IMN. We mea-
sured the volume of the positive area for «-SMA and vimentin within the glomeruli and com-
pared the results with 5 patients in the normal control group. We evaluated glomerular ¢-SMA
and vimentin expression in correlation with BUN and serum creatinine level at the time of diag-
nosis and after treatment. Results : Glomerular ¢-SMA and vimentin in IMN were higher than
in the control group. Glomerular ¢-SMA was significantly higher in progressive IMN than in
non-progressive IMN. The glomerular «-SMA was sifnificantly correlated with BUN and serum
creatinine at last follow-up (p<0.05), but there was no statistically significant correlation at
diagnosis. The glomerular vimentin was not different between progressive and non-progres-
sive groups. Conclusion : These data suggest that the expression of glomerular ¢-SMA may
be a useful prognostic indicator and may be able to differentiate between patients with mem-
branous nephropathy who respond well to treatment and those who continue to progress.

Key Words : Idiopathic membranous nephropathy, Prognosis, Morphometry, @-Smooth mus-
cle actin, Vimentin
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Table 1. Clinical findings of 24 patients of idiopathic membra-
nous nephropathy at the time of biopsy and last follow-up

Initial study Last follow-up Out- DOF
Patient Protein-  BUN sCr BUN sCr come (mo)
uria (g/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

1 - 10.7 1 10 12 NP 52
2 - 20 1.1 10 1 NP 25
3 - 23 11 15 0.4 NP 7
4 - 15 1 8 0.7 NP 6
5 - 13 1 10.7 0.5 NP 3
6 - 8 0.6 13 0.8 NP 3
7 1.102 9 0.9 8 0.7 NP 2
8 2.294 7 0.7 11 0.6 NP 3
9 6.633 12 13 11 1.2 NP 1
10 7.086 16 2 13 0.9 NP 3
11 2.81 24 2.1 12 12 NP 62
12 5.64 10 0.8 15 0.8 NP 3
13 1575 12 1 10 1.1 NP 2
14 5.601 19 0.8 13 0.9 NP 54
15 5.896 11 11 15 0.8 NP 2
16 13.26 1A 0.9 1 0.8 NP 3
17 2.464 10.8 1 12.5 1.1 NP 36
18 7.429 8.7 0.9 8.7 0.7 NP 1
19 8.213 6.6 0.8 14.7 0.7 NP 2
20 3.993 9 1.1 15.8 12 ESRD 39
21 - 29.5 12 56.7 27 ESRD 25
22 - 14 11 17 14 CRF 108
23 3.7 18 0.9 254 1.1 CRF 125
24 8.127 14 15 25 17 CRF 27

Proteinuria: 24 h proteinuria at the time of diagnosis, sCr: serum creati-
nine NP: non-progressive IMN, ESRD: end stage of renal disease,
CRF: chronic renal fialure, DOF: duration of follow-up, -: no data.
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Fig. 1. (A) The immunohistochemical stainings of glomerular and interstitial alpha smooth muscle actin in idiopathic membranous
nephropathy. The glomeurlar «-SMA expression of progressive patients (fraction volume: 24%) is mainly observed in mesangial
cells and matrix. (B) In contrary to progressive patients, the glomeurlar a-SMA expression of non-progressive IMN patients is
sparse and only is found in periglomeular and peritubular cells (fraction volume: 1.4%). (C) The glomerular a-SMA expression of
progressive patients in segmental pattern. (D) In sclerotic glomeruli, the positive cells are decreased and shown only a few in
glomerular tufts. (E) Periglomerular positive cells, indicating periglomerular myofibroblasts. (F) Interstitial myofibroblasts around the
atrophic renal tubules. SMA: smooth muscle actin, IMN: idiopathic membranous nephropathy.
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Fig. 2. (A) The mmunohistochemical stainings of glomerular and
interstitial vimentin in idiopathic membranous nephropathy.
Vimentin expression shows diffuse pattern in the glomerular tufts.
(B) Vimentin expression in podocytes, parietal glomerular epithe-
lial cells, endothelial cells, and periglomerular area. (C) There are

o

i I'”_.':.. '} many vimentin positive renal tubular epithelial cells in atrophic

R Lt tubules.
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Fig. 3. Comparison of mean fraction volume (FV) of glomerular « Fig. 4. Comparison of mean fraction volume (FV) of glomerular -
-SMA and vimentin in normal control group and IMN patients. SMA and vimentin in progressive and non-progressive (NP) patients
The expressions of glomerular «-SMA and vimentin are signifi- with idiopathic membranous nephropathy. The expression of
cantly higher in IMN patients comparing with normal control glomerular @-SMA is significantly higher in (P) comparing with (NP)

group (p<0.05). SMA: smooth muscle actin, IMN: idiopathic (p<0.05). But that of vimentin is not different between P and NP.
membranous nephropathy. SMA: smooth muscle actin.
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Fig. 5. Comparison of initial and last follow up BUN and serum creatinine levels (last f/Ju BUN, sCr) with glomerular 2-SMA expression in
(G-ASMA) patients of idiopathic membranous nephropathy. In initial BUN and serum creatinine, there is no statistically significant correla-
tion with glomerular @-SMA expression. But in last follow up BUN and serum creatinine, there is positive correlation with glomerular a-
SMA expression (p<0.05). SMA: smooth muscle actin.
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Fig. 6. Comparison of initial and last follow up BUN and serum creatinine levels (last f/u BUN, sCr) with glomerular vimentin expression in
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glomerular vimentin expression.



32

60
*
50 50
*
Z 40 . ¢
= - .
z . - .
L -
Ul A .
= Y <
O 20, .
*e
10 |
0 I I I I I
0 10 20 30 40 50
G-ASMA

Fig. 7. Comparison of glomerular @-smooth muscle actin (G-
ASMA) expression with glomerular vimentin expression in
patients of idiopathic membranous nephropathy. There is no
correlation.
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