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Abstract The distribution pattern of extracellular majptroduction
trix (ECM) components in transplant glomerulopathy

was studied in relation to light microscopic features, agransplant glomerulopathy is characterized by mesangial
tin expression of mesangial cells, and intraglomerulgiyening and thickening of glomerular capillary walls in
inflammatory cells. Nine cases of mild (group 1) anghronically rejecting renal allografts [10]. Extracellular
nine cases of severe (group Il) transplant glomerulopgasirix (ECM) may accumulate in the glomeruli of trans-
thy were stained with antisera against fibronectin (F’Eam glomerulopathy; however, little is known about the
tenascin (TN), collagen types Ill and IV, smooth musci&mposition of ECM [6, 18]. Deposition of various ECM
actin, CD45RO, CD68, and Ki-67 antigen. The COmpgpmponents has been reported in the glomeruli of pre-
sition of ECM was similar in the two groups. The eXsclamptic nephropathy, showing similar light microscopic

panded mesangium was diffusely stained by type-fatyres to transplant glomerulopathy [4, 13]. In contrast
collagen, FN and TN, and focally and weakly stained By the resolution of increased matrix after delivery in

type-lil collagen and smooth muscle actin. Type-IV cOpre_gclamptic nephropathy, the glomerular lesion in
lagen was linearly stained along the capillary walls, i ansplant glomerulopathy persists and may even pro-
parting a double-contour feature, whereas FN and Hbss to complete obsolescence of glomeruli. It is un-
showed granular staining along the capillary wallgieay whether this progress to glomerulosclerosis is relat-
CD68 positive cells were increased in severe transplatyo the deposition of abnormal matrix or the persis-
glomerulopathy, but this increase was not related g ce of injury. Fibronectin (FN) and tenascin (TN) are
ECM deposition. These findings suggest that increagggtm ) components of the glomerular mesangium,
glomerular deposition of normal and abnormal EClhereas the deposition of type-Iil collagen is considered

components participate in the evolution of transplagf e apnormal [5, 17]. In addition to increased matrix,

glomerulopathy. intraglomerular hypercellularity is occasionally found in
transplant glomerulopathy. It may be related to a transi-
Key words Transplant glomerulopathy - tion from transplant glomerulitis to transplant glomeru-
Extracellular matrix - Actin - Inflammatory cells lopathy or intraglomerular proliferative activity. It may
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Table 1 Demographic findings

Group | Group Il
Number of cases 9 9
Age, gender ratio (male:female) 36.7+11.6, 8:1 41.3+£11.0, 8:1
Proteinuria (g/24 h) 2.0+1.2* 7.8+6.3*
Serum creatinine at time of biopsy (mg/dl) 2.2+0.8 3.346.3
Time to biopsy (months) 67.3+37.9 82.5+71.8
HLA match
A 1.1+0.3 1.3+x0.5
B 0.240.3 0.6+0.5
DR .910. 1.1+0.4
* P<0.05 0.9+0.3 0
membranous nephropathy and membranoproliferative glomerulable 2 Light microscopic findings
nephritis) were excluded. Among the remaining cases, nine cases
of mild (group I: less than 25% of nonsclerotic glomeruli involved Group | Group Il

by transplant glomerulopathy) and nine cases of severe (group—H:
more than 50% of nonsclerotic glomeruli involved) transplant glblumber of cases 9 9
merulopathy were randomly selected. There was no significdhimber of glomeruli 12.2+4.2 12.1+7.7

difference between the two groups with regard to the age and g@nGlobal sclerosis 21.2+21.4 17.6+16.3
der of donors and recipients, HLA match, and serum creatinbteSegmental sclerosis 7.7£7.8% 25.7+17.6*
level. However, 24-h urinary protein excretion at the time of bioP-.

sy was significantly higher in group Il (Table 1). Allograft biop!MUury score _

sies were diagnosed according to the Banff schema [14]. The ddnterstitial inflammation 1.1+0.8 1.1+0.6
gree of tubular atrophy, interstitial fibrosis and interstitial inflam- Tubular atrophy 1.1+0.6 1.4+1.2
mation were graded semi-quantitatively on a scale from 0 to 3Jnterstitial fibrosis 1.3£1.0 17£11

(0 negative; 1 <25% of cortex involved; 2 <50% cortex involved;
3 =50% of cortex involved). The number of glomeruli and theP<0.01
percentages of global and segmental sclerosis were recorded.

Stains for type-lll and -1V collagens, FN, TN, and smoot

muscle actin were performed on formalin-fixed, paraffin-embeﬂler,u“' FN was Weakly stained ?"0”9 the glomerular
ded 4-pm-thick renal sections, using the LSAB kit (Dako, Glo§apillary walls and in the mesangium, whereas TN was
trup, Denmark). The extent and intensity of staining were gradetstly negative or weakly positive near the vascular hi-

as follows: 0 negative; 1+ weakly positive; 2+ positive; and 3hm. There were only a few CD45R0O and CD68 positive
strongly positive. For the identification of intraglomerular |nflam-69”S in the glomeruli

matory cells and proliferating cells, antibodies against CD45R0O; . . .
CD68, and Ki-67 antigens were used. The number of positive celis/n the glomeruli showing characteristic features of
were counted and expressed as mean+SD per nonsclerotic glofifansplant glomerulopathy, type-IV collagen was positive
ulus. As controls, six cases of renal tissue unaffected by renal gielthe mesangium and along both the original and newly-

carcinoma and two cases of idiopathic hematuria were used. Ceftmed subendothelial basement membrane. Most inten-
parison of data was performed using the Mann-Whitney test and .

Kruskal Wallis test, an& value <0.05 was considered significant.S'Ve_ staining for type-IV collagen was present in are'a_s of
capillary collapse. Type-lll collagen was weakly positive

in the mesangium, but was strongly positive in the scle-
rotic glomeruli. FN was diffusely and strongly stained
along the capillary walls and in a coarsely granular pat-
tern in the mesangium. Globally sclerotic glomeruli were
minimally stained for FN. Mesangial TN staining was

The percentage of segmental sclerosis was significarigydghly parallel to that of FN, but less in its intensity and
higher in group Il than in group P€0.01). However, the extent. TN was strongly positive in the subendothelial
degree of tubulointerstitial lesion was similar between tagea of thickened capillary walls in five cases in group |
two groups (Table 2). Four cases showed increased infl@fd in four cases in group Il. There was no significant
matory cells in a few glomeruli. Three cases containéifference in the intensity between the two groups. The
mononuclear cell infiltration and the remaining cagalbendothelial hyalin and sclerotic area were not stained
showed a mixed mononuclear and polymorphonuclear &l TN. The glomerular mesangium was stained weakly
infiltrate, which was not associated with either acute tufyith smooth muscle actin. A variable but increased de-

ulointerstitial rejection or glomerular endothelial swellingposition of ECM was also present in the apparently nor-
mal glomeruli in the sections of transplant glomerulopa-

thy (Table 3). CD45RO and CD68 positive cells were
occasionally present in the glomerular capillaries, where-
as CD68 and Ki-67 positive cells were mainly noted in
The glomeruli of control kidneys showed diffuse, lineareas of parietal epithelial proliferation (Table 4).

staining of type-IV collagen along the glomerular base- In addition to glomerular staining, ECM deposition
ment membrane. It was also minimally present in tivas present in other tissue components. Type-IV collagen
mesangium. Type-lll collagen was negative in the glaas present along the tubular basement membrane and in

Results

Light microscopy

Immunohistochemistry
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Fig. 1 Immunohistochemistry of transplant glomerulopatAy®, ber of CD68 positive cells showed statistical significance
x400). Note a double-contour feature of type-1V collag&hdnd among controls, group |, and group II, being the highest

tenascin stainingB) along the peripheral capillary wall. Stron L2 .
staining of fibronectin©) and weak staining of type-IlI collager%n group Il. There was a minimal increase of smooth

(D) are noted in the glomerular mesangium muscle actin staining in the glomeruli of group II.

the vessels of normal and chronically rejecting kidneyRiscussion
Interstitium and blood vessels were also strongly positiv . .
for type-Ill collagen, FN and TN in cases with transplanit€ deposition of ECM has been reported in the context
glomerulopathy. The staining intensity of TN in the inteP! chronic renal allograft rejection, mostly in the inter-

stitium was not proportional to the severity of inflammatitium and large vessels [1, 12, 15]. Glomerular deposi-
tory infiltrate. Vascular TN reactivity was prominenfion of ECM largely accords with that of the interstiti-

mostly in the perivascular connective tissue and minim4- The glomeruli showing features of transplant glo-

ly in the mural stroma. Smooth muscle actin was positieerulopathy were stained intensely with type-IV colla-

not only in the vessels, but also in the fibrotic intersti@€": FN and TN, both in the glomerular capillary walls

um. The interstitial infiltrate was positive for CD45RO ofNd in the mesangium. A double-contour feature of

CD68, as well as for Ki-67 antigen. Ki-67 positive celiglomerular capillary walls was evident with staining
were occasionally found in tubular epithelium. against type-IV collagen, suggesting a prolonged injury
to endothelial cells enough to produce new basement

membrane material. Glomerular mesangial and endothe-
Correlation between light microscopic lial cells can synthesize several types of ECM, including
and immunohistochemical findings collagens, laminin, and TN [3, 9]. Presence of type-lli

collagen in the glomeruli with intact Bowman’s capsule
There was no significant relationship between the sevesipports the fact that type-Ill collagen is produced by
ty of glomerular lesion and ECM deposition. The nunthe mesangial cells [16]. Moreover, trapping of plasma
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Table 3 Extracellular matrix components. Sources and dilutiotisnascin (Dako), dilution 1:10@GCW glomerular capillary wall;
of antisera used: type-IV collagen (Dako, Glostrup, Denmark), diMes mesangium;0 negative;1+ weakly positive;2+ positive;
tion 1:50; type-lll collagen (Southern Biotech Associates In8# strongly positive

Birmingham, Ala.), dilution 1:20; fibronectin (Dako), dilution 1:200;

Control Group | Group Il

GCW Mes GCW Mes GCW Mes
Type-1V collagen 1+ 1+ 2+~3+ 1+ 2+~3+ 1+
Type-lll collagen 0 0 0 0~1+ 0 0~1+
Fibronectin 0~1+ 1+ 2+~3+ 3+ 2+~3+ 3+
Tenascin 0~1+ 1+ 2+~3+ 1+ 2+~3+ 1+

Table 4 Intraglomerular inflammatory cells, proliferating cells
and mesangial actin reactivity. Sources and dilutions of antisg%fere"ces
used: CD45RO (Dako), dilution 1:75; CD68 (Dako), dilution
1:75; Ki-67 (Immunotech, Marseille, France), dilution 1:100;
smooth muscle actin (Dako), dilution 1:3Dnegative;1+ weakly
positive; 2+ positive
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