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CLINICAL INVESTIGATION

The detection of monocytes in human glomerulonephritis
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GIOVANNI BARBIANO DI BELGIOIOSO, SiLvio BERTOLI, and GIUSEPPE D’AMiIco,
with technical assistance from STEFANIA NAVA

Divisions of Nephrology, San Carlo and Ca’ Granda Hospitals, Milan, Italy

The detection of monocytes in human glomerulonephritis. Renal biosy
specimens from 343 patients with primary or secondary glomerulone-
phritis (GN) were examined for monocytes by the non-specific esterase
reaction. Large numbers of monocytes per glomerulus (M/G) were
found in essential cryoglobulinemia GN (29 pts, M/G 30.6 + 22.4), in
acute post-infectious GN (27 pts, M/G 9.1 + 8.3), in rapidly progressive
crescentic GN (20 pts, M/G 5.6 = 2.7), in systemic lupus GN (61 pts,
M/G 5.0 = 5.6), and in IgA-GN associated with chronic liver disease (5
pts, M/G 6.4 = 5.9) or Schénlein-Henoch purpura (15 pts, M/G 3.3 +
6.4). Clinico-histological correlation showed that monocyte infiltration
was correlated with the extent of proteinuria (all groups), with the
presence of endoluminal ‘‘thrombi”’ (cryoglobulinemia GN), of poly-
morphonuclear leukocyte infiltration (post-infectious GN), of cellular
crescents (crescentic GN), of “‘active’’ lesions (lupus GN), and with the
extension of lesions to the peripheral capillary walls (IgA-associated
GN). The M/G index was negligible in renal amyloidosis (21 pts), in
idiopathic membranoproliferative GN (10 pts), in idiopathic IgA mesan-
gial GN (63 pts), in membranous GN (40 pts), in focal glomeruloscle-
rosis (29 pts), in minimal change nephropathy (18 pts), and in diabetic
glomerulosclerosis (5 pts). The results confirm the participation of cells
of the monocyte-macrophage series in the genesis of proliferative
lesions, both intracapillary and extracapillary, in immune-mediated
human GN and suggest their direct involvement in glomerular injury.

Détection des monocytes lors de glomérulonéphrites humaines. Des
échantillons de biopsie rénale provenant de 343 malades atteints de
glomérulonéphrites (GN) primitives ou secondaries ont été examinés
pour les monocytes par la réaction non spécifique a I’estérase. De
grands nombres de monocytes par glomérule (M/G) ont été trouvés au
cours de la GN de la cryoglobulinémie essentielle (29 malades, M/G
30,6 = 22,4), de la GN aigué post-infectueuse (27 mals., M/G 9,1 * 8,3)
dans la GN a croissants rapidement progressive (20 mals., M/G 5,6 +
2,7), dans la GN du lupus systémique (61 mals., 5,0 * 5,6) et dans la GN
a IgA associée aux hépatopathies chroniques (5 mal., M/G 6,4 = 5,9) ou
au purpura de Schénlein-Henoch (15 mals., M/G 3,3 *+ 6,4). Les
corrélations histocliniques ont montré que I'infiltration monocytaire
était corrélée a I'importance de la protéinurie (tous les groupes), a la
présence de ‘‘thrombus’’ endoluminaux (GN avec cryoglobulinémie), a
I'infiltration leucocytaire polynucléaire (GN post-infectieuse), aux
croissants cellulaires (GN a croissants), aux lésions ‘‘actives” (GN du
lupus), et a I’étendue des lésions des parois capillaires périphériques
(GN associée a IgA). L’index M/G était négligeable lors de ’amylose
rénale (21 mals.), de la GN membranoproliférative idiopathique (10
mals.), de la GN a IgA mésandiales idiopathique (63 mals.), de la GN
extramembraneuse (40 mals.), de la glomérulosclérose focale (29
mals.), de la néphropathie a 1ésions glomérulaires minimes (18 mals.) et
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de la glomérulosclérose du diabéte (5 mals.). Ces résultats confirment la
participation des cellules de la série monocytaire-macrophagique dans
la genése de lésions prolifératives, intracapillaires et extracapillaires
lors des GN humaines a médiation immune, et ils suggérent leur
implication directe dans les lésions glomérulaires.

Several studies have documented the presence of
monocytes/macrophages within the glomeruli in many types of
immune-mediated experimental glomerulonephritis (GN)
[1-12]. The cause of the accumulation of these cells in the
glomerulus and their local role is still a matter of controversy.
They might migrate as a non-specific inflammatory phagocytic
response, acting as ‘‘scavengers’’ of immune complexes, cellu-
lar debris, or fibrin [12, 13], or play specific roles in humoral
responses through their surface Fc and C3 receptors [14, 15], or
in cell-mediated immune mechanisms [16]. Apart from their
phagocytic function, monocytes participate directly in the
glomerular injury through release of lytic enzymes that alter
glomerular basement membranes [17] and of factors stimulating
the proliferation of fibroblasts and other glomerular cells
[18-21].

A small number of studies has documented the presence of
intracapillary and extracapillary monocytes in some types of
human GN also [22-28]. However, these studies have usually
been performed with small and/or unselected populations of
patients. The aim of our study was to quantitate the presence
and distribution of monocytes in a large number of primary and
secondary GN, classified histologically, and to evaluate the
relationships between the degree of monocytic infiltration and
the main clinico-histological features of these diseases.

Methods

Patients

Renal biopsy specimens from 343 patients with primary or
secondary GN were selected for this study. (Table 1). All cases
studied by us after June, 1979, were included, except when
there was not enough material for either light or im-
munofluorescence microscopy. The study was prospective
from 1982 and retrospective for patients biopsied before that
time.

The patients were classified according to generally accepted
clinico-histological criteria as follows: IgA-associated GN: 83
cases, of which 63 were idiopathic (Berger’s disease), 15 were
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Table 1. Analysis of intraglomerular monocytes in human

glomerulonephritis
Number of M/G
Disease cases (Mean =+ sp)

Essential cryoglobulinemia-associated GN 29 30.6 = 22.4
Acute post-infectious GN 27 9.1 + 8.3
Rapidly progressive crescentic GN 20 5.6 2.7
Systemic lupus-associated GN 61 50 5.6
IgA-associated GN

Chronic liver disease S 64+ 59

Henoch-Schonlein purpura 15 33 6.4

Berger’s disease 63 03+ 0.8
Renal amyloidosis 21 22 23
Idiopathic membranoproliferative GN 10 0.2z 0.5
Membranous GN 40 0
Focal glomerulosclerosis 29 0
Minimal change nephropathy 18 0
Diabetic glomerulosclerosis 5 0

Total 343

associated with Henoch-Schénlein purpura and five were asso-
ciated with liver diseases; Systemic Lupus (SLE) GN: 61 cases;
Membranous GN: 40 cases; Focal glomerulosclerosis: 29 cases;
Essential cryoglobulinemia-associated GN: 29 cases; Acute
post-infectious GN: 27 cases; Renal amyloidosis: 21 cases;
Rapidly Progressive Crescentic GN: 20 cases, of which 12 were
idiopathic, four were associated with SLE and four with Sys-
temic Vasculitis; Minimal change GN: 18 cases; Idiopathic
Membranoproliferative GN (MPGN): 10 cases; Diabetic glo-
merulosclerosis: five cases.

All patients with circumferential crescents in more than 80%
of glomeruli (with or without associated lesions of the glomer-
ular tuft and a downhill clinical course were arbitrarily classified
as a distinct subgroup, as proposed recently [29], because of
their peculiar histological and clinical features. Six other pa-
tients, three with Berger’s disease and three with diffuse
proliferative SLE-GN showed non-circumferential crescents in
30 to 50% of glomeruli and a less rapid decline of renal function:
they were not classified as rapidly progressive crescentic GN.

Biopsies

The specimens were routinely processed for light and im-
munofluorescence microscopy as described previously [30].

Methods

The tissue was snap-frozen in liquid nitrogen-cooled
isopentane at the time of biopsy and stored at —80°C until
processed. The duration of storage varied from 1 week to §
years. In the processing, 4 u cryostatic sections were stained
immediately by immunohistochemical means for non-specific
esterase (NSE), according to the method of Nachlas and
Seligman [31], modified by Pearse [32], using a-naphthyl ace-
tate. With this method, monocytes, renal tubular epithelial
cells, and megakaryocytes stain diffusely, whereas the normal
cells present in the glomeruli are negative. To check whether
the duration of storage could in some way affect the intensity
and distinctness of the reaction, in the last months we stained
unstained frozen sections from 10 patients already studied at
the time of biopsy in 1982 with NSE and found no substantial
differences in the number of monocytes per glomerulus. For
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each biopsy the total numbers of intraglomerular intensely
red-brown NSE-positive cells were counted in two sections, at
least, by two independent observers (FF and AC), and then
divided by the number of glomeruli (all the biopsy samples
contained more than five glomeruli), obtaining an index (M/G)
(Table 2), which is the mean number of intra-capillary
monocytes per glomerulus. When two investigators found dif-
ferent counts, a joint examination of the specimens was made,
until agreement was reached. Small fragments of NSE-positive
material, possibly representing portions of cells, were not
counted. Clinico-histological correlations between each disease
and the different values of M/G were determined.

Results

The M/G in the different types of GN are shown in Table 1.
NSE-positive cells were found mainly in proliferative GN.
Patients with cryoglobulinemia-associated GN, acute post-
infectious GN, crescentic GN, SLE-GN, liver disease-associ-
ated IgA GN and Henoch-Schonlein purpura GN had the
largest numbers of monocytes per glomerulus, while patients
with idiopathic (pure mesangiatl) IgA-GN (Berger’s disease) and
idiopathic MPGN had lesser monocytic infiltration.

In non-proliferative GN, NSE-positive cells were found only
in patients with amyloidosis. Membranous GN, focal glomeru-
losclerosis, and minimal change GN were completely negative.

Essential cryoglobulinemia-associated GN (29 cases); M/G
306 £ 224

The largest number of monocytes (as many as 80 to 100 per
glomerulus in some cases) was found in this GN, mostly in
intracapillary locations (Fig. 1) Their cytoplasm sometimes
insinuated into the double-contoured peripheral capillary wall.
The cells were often in close contact with the endoluminal
thrombi, when present, and sometimes seemed to phagocytose
them (Fig. 2). In fact, the largest number of monocytes per
glomerulus (M/G = 54.2 = 12.5) was found in cases with diffuse
proliferative glomerular lesions and massive deposition of
thrombi (Table 2), the average M/G declining progressively in
cases with diffuse proliferative GN without thrombi (mean M/G
32.1 = 14.2), in those with lobular GN (mean M/G 8.4 + 5.8),
and in those with focal GN (mean M/G 6.6 = 6.5). In cases with
massive deposition of endoluminal thrombi, there was great
variability in the numbers of NSE-positive cells in the different
glomeruli, which seemed to correlate with the large variability
in the number and dimensions of such thrombi in the different
glomeruli. Two patients with massive thrombi and high M/G
index in the first biopsy specimen showed their total disappear-
ance, together with great histological improvement, in the
second biopsy specimen taken after 4 or 5 months. These
findings confirm the strict relationship between monocytes and
endoluminal thrombi.

The M/G index was not correlated with the degree of renal
functional impairment, with the amount of circulating cryoglob-
ulins, with the level of serum complement, nor with the
positivity of the different antisera at immunofluorescence. Pro-
teinuria was significantly higher (4.9 * 5 g/24 hr) in the 12
patients with M/G > 40 than in the eight patients with M/G < 10
(1.2 = 1.5 g/24 hr; P < 0.05), and to a lesser degree, in the nine
patients with intermediate M/G (3.4 = 2.3; P < 0.02).
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Table 2. Analysis of intraglomerular monocytes in NSE-positive glomerulonephritides according to different histological subgroups

Number of M/G
cases (Mean * sD)
Essential cryoglobulinemia-associated GN 29
A) Diffuse proliferative with thrombi 9 542 + 12.5 g - g P <0.01
B) Diffuse proliferative without thrombi 10 32.1 £ 142 2 ___ S P < 0.001
C) Lobular 4 84+ 538 B-D
D) Focal proliferative 6 6.6 = 6.5 C - DNS
Acute post-infectious GN 27
Proliferative exudative 19 126+ 74
Proliferative non-exudative 8 1.0+ 24 P <0.001
Crescentic GN (> 80% of circumferential crescents) 20
A) Cellular crescents 11 7.2+ 23 A~BP<0.05
B) Fibrocellular crescents 5 47+ 1.0 A-C
P < 0.01
‘hroti B-C ’
C) Fibrotic crescents 4 22+ 09
Systemic lupus-associated GN 61
A) Diffuse active proliferative 23 106 = 5.2 -
B) Diffuse sclerosing proliferative b 25 20 A~ B P <0.005
C) Focal proliferative 17 1.9+ 23 A-C
A — D P < 0.0005
D) Mesangial 9 1.1+ 19 A-E
E) Membranous 7 1.0+ 1.0
Membranoproliferative GN 17
With prevalent IgA deposits (five with liver diseases and two with 7 100+ 7.8
Henoch-Schénlein purpura) P < 0.01
Idiopathic 10 0.2+ 0.5

Acute post-infectious GN (27 cases); M/G 9.1 = 8.3

As Table 2 shows, the M/G ratio was significantly higher (P <
0.005) in the 19 cases with intracapillary hypercellularity and
granulocyte exudation (M/G = 12.6 = 7.4) than in the eight
cases with prominent mesangial hypercellularity (M/G = 1.0 =
2.4). This difference could not be accounted for by the duration
of the disease, since the interval from clinical onset to biopsy
was similar in the two groups (22 vs. 21 days as a mean).

Patients with M/G > 5 presented more severe proteinuria (2.4
+ 2.0 vs 0.8 = 0.5 g/24 hr) and more frequent hypocomplemen-
temia than patients with M/G < 5. (Table 3).

Rapidly progressive crescentic GN (20 cases); M/IG 5.6 = 2.7

By definition, these are cases with > 80% of glomeruli with
circumferential crescents. Twelve cases were primary idio-
pathic forms and eight were associated with systemic diseases
(four SLE and four vasculitis).

The 11 cases with cellular crescents, whether primary or
associated with systemic disease and regardless of the im-
munohistological pattern (negative, granular, or linear), showed
many NSE-positive cells within the extracapillary proliferation,
confirming the participation of monocytes in the formation of
the crescent (Fig. 3). These cases also showed intracapillary
NSE-positive cells, with an M/G significantly higher than that

found in the five cases with fibrocellular crescents or in the four
cases with already fibrotic crescents (7.2 £ 2.3 vs 4.7 = 1.0 vs
2.2 = 0.9; Table 2).

The amount of proteinuria was the only clinical parameter
significantly correlated with the degree of monocyte infiltration
(Table 3).

SLE-GN (61 cases); M/IG 5.0 = 5.6

The M/G index in this secondary GN also correlated with the
extent of active proliferative lesions (Table 2). The number of
NSE-positive cells per glomerulus was greater (M/G 10.6 = 5.2)
in patients with diffuse ‘‘active” proliferative GN and de-
creased progressively in those with diffuse ““‘sclerosing’’ prolif-
erative GN (M/G 2.5 = 2.0), with focal proliferative GN (M/G
1.9 + 2.3; Fig. 4), with mesangial GN (M/G 1.1 = 1.9) and with
pure membranous GN (1.0 = 1.0).

Three patients of the active group had crescents in 20, 30, and
50% of their glomeruli: their average M/G was 8.1 = 4.2,
slightly smaller than that of the whole group. Correlations with
some laboratory findings are shown in Table 3. As in all other
forms of NSE-positive GN, patients with M/G > 5 tended to
have more marked proteinuria (P < 0.01) than patients with
lower M/G.
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Fig. 1. Cryoglobulinemia-associated GN: a high number of cells in the
glomerulus show an intense NSE reaction (dark cells). (NSE, x245)

IgA-associated GN (83 cases); M/IG 1.2 = 3.5

The M/G index was markedly different (Table 1) in the three
subgroups represented by a) membranoproliferative GN asso-
ciated with chronic liver diseases (five cases, M/G 6.4 = 5.9); b)
GN associated with Henoch-Schonlein purpura (15 cases, M/G
3.3 = 6.4); and ¢) idiopathic IgA-GN (63 cases, M/G 0.3 = 0.8).
The very large standard deviation from the mean in the Henoch-
Schonlein purpura-GN subgroup is due to the fact that two
patients with histological patterns of MPGN had an M/G index
of 20 and 18, while in the remaining 13 cases, with a prevalent
mesangial involvement, the average M/G index was 0.9 = 1.0.

It is interesting to note that the three patients with Berger’s
disease who had noncircumferential crescents in > 30% of
glomeruli had an M/G index of 2.3 = 1.8, which is definitely
larger than the average index for the total group of 63 patients
with this type of primary GN. If all seven patients with
IgA-related GN showing the histologic features typical of
MPGN (five cirrhotic and two Henoch-Schénlein patients) are
combined and compared with the group of ten patients with
idiopathic MPGN, there is a significant difference in the amount
of monocyte infiltration (Table 2). For the whole group of 17
patients with MPGN, no correlations were found between the
main clinical parameters and the M/G values, with the excep-
tion of proteinuria (Table 3). We have not looked for correla-
tions in Berger’s disease and in the other types of GN listed in
Table 1 because of the negligible numbers of NSE-positive
cells.

Discussion

A number of monoclonal antibody markers are available for
precise identification of marrow-derived cells in tissue; never-
theless, still unresolved problems of cross reactivity and of
correct interpretation make them unsuitable for clinico-path-
ological correlation. On the other hand, the a-naphthyl acetate
reaction for NSE seems to be a reliable method for identifying
and counting monocytes [5, 6, 27, 33] within glomeruli in human
biopsy specimens. No NSE-positive cells are found in normal
subjects or in patients with non-proliferative types of GN,
which means that normal resident glomerular cells do not give
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Fig. 2. Cryoglobulinemia-associated GN': intraglomerular monocytes
show a close contact with endoluminal thrombi. (NSE, x390)

false positive reactions and that the resident macrophage-like
cells with Ia-antigens recently described in rats [34], if present
in normal humans, also do not stain with NSE. We found
glomerular infiltration of mononuclear phagocytes in human
renal biopsy specimens from a large number of patients with
some (but not all) types of proliferative GN, in overall agree-
ment with other studies in which the same [23, 27, 33, 35] or
other methods [25, 26] were used to identify these cells.

Monocytes were found in increasing numbers in biopsy
samples with increasing hypercellularity so that, in general,
mild mesangial hypercellularity was associated with few
monocytes and severe diffuse hypercellularity was associated
with larger numbers of monocytes. However, we found marked
differences, in spite of comparable degrees and locations of
hypercellularity, among the various types of primary and sec-
ondary GN. In detail, the average number of intracapillary
monocytes was much larger in diffuse proliferative GN associ-
ated with SLE, cryoglobulinemia, liver diseases, and Henoch-
Schénlein purpura than in idiopathic MPGN. These findings are
at variance with those of Magil, Wadsworth, and Loewen [27]
and of Laohapand, Cattell, and Gabriel [26], who demonstrated
a strong association of monocyte infiltration with the presence
of subendothelial deposits, a very characteristic lesion in
MPGN. We found such an association only in SLE, in cryo-
globulinemia, and, rather surprisingly, in IgA-containing
MPGN of cirrhotics and of Henoch-Schonlein patients, but not
in the idiopathic form of MPGN, suggesting that the type of
immune deposits and their possible inflammatory nature, more
than their location, are the stimuli for glomerular accumulation
of monocytes.

The extraordinarily large number of intraglomerular mono-
cytes found in diffuse proliferative GN associated with essential
cryoglobulinemia seems to confirm this assumption. The corre-
lation of the number of NSE-positive cells with the presence of
endoluminal thrombi, and the location of the cells in close
contact with these massive immune deposits, suggest that the
cryoprecipitable immune complexes typical of this disease are
particularly capable of recruiting monocytes to the glomerulus,
where they can eventually phagocytose cryoprecipitates [36).
Experimental observations showing that monocytes can fix to
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Table 3. Correlations between M/G and the main laboratory findings in some types of human glomerulonephritis

Acute post-infectious

Membranoproliferative

GN Crescentic GN SLE-GN GN
M/G (number of cases) > 5(18) <509 > 5(13) <57 >5@Q7 <5@34) >5(5) < 5(12)
Mean serum creatinine, mg % 20+ 1.7 1.2 £ 0.3 72+54 8742 1.9+22 1.2+ 1.6 3.1 1.0 25=x35
NS NS NS NS
Serum hypo-C, 15/8 3/9 5/11 1/5 18/26 16/30 1/4 5112
P <0.01 NS NS NS
Serum hypo-C, 2/18 3/9 1/11 1/5 23/26 22/30 0/4 4/12
NS NS NS NS
Mean proteinuria, g/24 hr 2420 08=x05 53+20 15=x1.0 29=+25 1.4 £ 1.3 7.3+59 31=x138
P < 0.005 P < 0.001 P < 0.01 P < 0.025

NS = not significant

Fig. 3. Crescentic GN: NSE-positive cells are present in the site of
extracapillary proliferation. (NSE, x245)

circulating or deposited immune complexes via their surface Fc
receptors [14, 15] confirm the possibility that such mechanism is
active in human GN.

Animal experiments suggest that complement activation and
fibrin deposition at the site of antibody deposition within the
glomerulus [12] can also mediate the participation of monocyte
in the pathogenesis of glomerular injury. In acute post-infec-
tious GN, we found a good correlation between the decrease in
serum C3 and the amount of intraglomerular monocytes. Fur-
thermore, there were significant correlations in SLE-GN and in
crescentic GN between the extent of fibrin deposition (at
immunofluorescence) and the M/G index. However, it is diffi-
cult to say whether these correlations between hypocomple-
mentemia and fibrin deposition on one hand, and extent of
glomerular monocyte accumulation on the other, are due to a
direct stimulating effect of these two factors or possibly an
indirect consequence of a more severe injurious mechanism,
which in some patients independently produces more marked
complement activation, fibrin deposition, and intraglomerular
monocyte accumulation. The marked difference in the M/G
index that we found in two diseases with similar activation of
the complement system (SLE-GN and idiopathic MPGN) and
the finding that depletion of complement does not lessen
macrophage accumulation in experimental GN [15] are in
agreement with this latter assumption.

We found a strongly positive correlation between number of

Nt |
Fig. 4. Focal proliferative SLE-GN: intraglomerular monocytes are
present only in a segmental position. (NSE, x245)

monocytes and amount of proteinuria in all types of NSE-
positive GN; this may also be a non-specific consequence of the
more severe renal damage, although data indicate that peak
proteinuria coincides with the time of intraglomerular monocyte
accumulation in different experimental models of GN [4, 6, 10]
and that prevention of this accumulation with an anti-macro-
phage serum reduces the accompanying proteinuria [5]. The
large number of NSE-positive cells found in acute post-
infectious GN confirms previous data [24, 27, 28, 37, 38]. The
strict correlation between the degree of monocyte accumulation
and the extent of the exudative involvement of the glomeruli
suggests that the recruitment of these cells is related to the
intensity of the local inflammatory response rather than to the
injury’s immunological mechanism and, together with polymor-
phonuclear leukocytes, contributes to its induction. Proof for
such a direct causal role of macrophages in inducing renal injury
comes from studies in experimental GN, in which these cells
have been specifically suppressed [15]. Since in non-exudative
post-infectious GN, in idiopathic IgA mesangial GN, and in
idiopathic MPGN there is a significant, often marked, prolifer-
ation of intrinsic glomerular cells even in the absence of
intraluminal monocytes, macrophages seem not to be respon-
sible in these diseases for this proliferation, as they are in
certain models of experimental immune-mediated GN in which
administration of anti-macrophage antiserum is able to abolish
proliferation [15].
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Our findings in crescentic GN confirm previous reports for
experimental GN [12] that monocytes are present in intracapil-
lary positions as well as in crescents, supporting the idea [7, 12]
that these cells are first attracted intraluminally into the glomer-
ular loops and subsequently migrate from there into Bowman’s
space through breaks in the glomerular basement membrane. In
cases of crescentic GN with linear, granular, or negative
patterns by immunofluorescence, we found similar numbers of
NSE-positive cells, in accordance with the findings of Atkins et
al [37], whereas Magil and Wadsworth [33] found them to be
especially high in the anti-GBM type of crescentic GN. The
M/G tended to decrease in fibrosed crescentic GN, as described
by Magil and Wadsworth [33], suggesting that the presence of
monocytes is an early event. The correlation between the
NSE-index and the extent of fibrin deposition in the crescents
confirms in humans the findings of Holdsworth et al [39] that in
experimental crescentic GN fibrin acts as the stimulus to the
migration of monocytes towards Bowman’s space.

The recently demonstrated pro-coagulant activity inducible
on monocyte membranes could contribute in generating fibrin
deposits, and thus the association between the presence of
monocytes and fibrin deposition could be more than a chemo-
tactic one [40].

In conclusion, our data confirm that there may be an active
role of cells of the monocyte-macrophage series in glomerular
damage. Consistent numbers of these cells can be identified
within the glomeruli only in immunologically-mediated GN
characterized by a significant proliferation of resident glomer-
ular cells. This accumulation shows some correlation with the
prevalent site of proliferation, being more marked when periph-
eral capillary walls are involved, and also with the degree of
activation of complement and with the amount of intraglomer-
ular fibrin deposition. However, none of these factors can
explain by itself the different degrees of monocyte accumulation
found in various types of GN even when histological features
are similar, suggesting that there are several mechanisms, many
of them still unknown, responsible for the macrophage accu-
mulation in these diseases.
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