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Direct Immunofluorescent Studies of Urinary Casts
in Human Nephropathies
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Summary. Urinary sediments from 192 patients with renal biopsy-proven
nephropathy were studied in order to look for correlations between immuno-
fluorescent urinary casts, and glomerular deposits, tubular cast deposits and
selectivity of proteinuria.

Our findings for immunofluorescent urinary cast and glomerular deposits
showed that the best correlation exist in lupus nephritis. In other nephropathies
the correlation between urinary cast and glomerular deposits was inconstant
and did not enable us to determine the type of nephropathy by immunofluo-
rescent observation of urinary sediment. In *“Minimal change’ nephropathy,
deposits are infrequent but in this condition good correlations are present,
except for IgA. IgA is more frequently found in urinary casts than in glome-
ruli in some nephropathies: secretory IgA may be involved in this phenome-
non.

Urinary cast deposits were more frequent than tubular cast deposits
in some nephropathies studied, with the exception of IgM, which was very
rare in urinary sediment (< 20%).

Follow-up comparison showed that urinary cast and glomerular deposit
findings were well correlated for IgM and Fibrin/Fibrinogen while no correla-
tion was evident between urinary cast and tubular cast deposits.

The frequency of immunofluorescent urinary cast deposits seems to de-
crease with the increasing molecular weight of studied proteins, and increases
as the selectivity of proteinuria decreases.
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Introduction

Few authors have been interested by immunofluorescent (IF) studies of urinary
casts (UC). Some have investigated the composition of the matrix of casts
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(McQueen, 1962; McQueen, 1966; McKenzie and McQueen, 1969; Rutecki
etal., 1971; Imbof et al., 1972) and the nature of granules (McQueen, 1962;
Rutecki et al., 1971 ; Orita et al., 1977) but rarely has comment on the correlation
between the presence of UC and the type of nephropathy been made. Our
study was performed in a large group of human nephropathies. The presence
of IF/UC deposits has been investigated to answer three questions: to see
if urinary sediments (US) could be an index of IF glomerular deposits or of
IF tubular cast deposits, and whether the IF/US deposits could be related to
the selectivity of proteinuria in nephropathies.

Material and Methods

One hundred and ninety two US from 185 patients with renal biopsy performed for various nephro-
pathies (Table 1) and 23 US of control subjects were investigated. Seven patients have had follow-up
studies of US and biopsy (varying from 2 months to 2 years).

Table 1. Renal biopsy material. (2 repeated biopsies (2r) have
been performed in 7 patients)

Minimal changes 33
IgA nephropathy 27 (2r)
Membranous 20
Proliferative endocapillary GN 182 1)
extracapillary GN 5
endo +extracapillary GN 3
Mesangiocapillary GN 11
Lupus 21 (6 1)
Chronic interstitial nephritis 15Q2r)
Miscellaneous 39Q2r)

Biopsy specimens were divided into two portions for light and IF microscopic studies. For
histological preparations, a portion of the specimen was fixed in Dubosg-Brazil solution and 3 p
sections were prepared from paraffin — embedded material. The sections were routinely stained
with hematoxylin and eosin, periodic-acid-Schiff reagent and Masson trichrome.

The second part of the specimen was embedded fresh in OCT compound (Ames Tissues Teck),
rapidly frozen in liquid nitrogen. Sections 3 p thick were cut in a Cryostat and subsequently
stained with fluorescein — conjugated antisera specific for human IgM, IgA, C3, Fibrin (Hyland
Laboratories), IgG, Fibrinogen (Behring Laboratories).

Urinary sediment material was used for IF studies with a techniqe described previously (Orfila
et al., 1977). For IF studies of renal biopsies and US the same antisera were used; these appeared
to be monospecific as judged by immunoelectrophoresis against normal human serum and/or normal
human plasma. Slides were examined with a Leitz Ortholux microscope employing an HBO 200
light source.

Proteinuria selectivity pattern was investigated by semi-quantitative immunoelectrophoresis
(Scheidegger 1955). We distinguished: “physiological” (Ph) proteinuria corresponding to normal
urine and “tubular” (Tub) proteinuria with molecules of molecular weight (MW) less than 50,000.
The term of “selective’ (S) proteinuria was used when albumin was higher than 80% and all
proteins less than 90,000 MW. “Moderately selective” (MS) proteinuria when there are average
quantities of globulin and “poorly selective” (PS) when MW of proteins are more than 90,000.
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Results
A) Basic Study

Analytical and detailed study will be limited to some types of nephropathy
in which a sufficient number of cases was investigated.

“Minimal Change” (Mc) Nephropathy. 33 observations.

We observed traces of proteins in UC and glomeruli but IgA was more
frequently found in UC than in glomeruli (160%).

The ratio of UC to Tubular casts (TC) deposits is 6/1 for Fibrin/Fibrinogen,
16/6 for IgG, but TC deposits of IgM (1/3) and IgA (8/15) are more frequent
than UC deposits.

Endocapillary Proliferative (ECP} Glomerulonephritis. 18 observations.

The ratio of UC to glomerular deposits is relatively high for IgG (10/15),
Fibrin/Fibrinogen (8/14) and low for IgM (2/8) and C3 (3/13) but IgA was
more often observed in UC than in glomeruli: 8/7 (114%).

The ratio of UC to TC deposits is 10/2 for IgG, 8/2 for Fibrin/Fibrinogen,
8/6 for IgA but low for 1gM 2/3 and no C3 deposits are observed in TC.

Mesangiocapillary (MC) glomerulonephritis with sub-endothelial deposits: 11
observations.

The ratio of UC to glomerular deposits is 6/10 for IgG, 8/11 for C3 and
9/11 Fibrin/Fibrinogen, 2/7 for IgM, IgA was more frequent in UC than in
glomeruli: 9/8 (112,5%).

The ratio of UC to TC deposits is 9/2 for Fibrin/Fibrinogen, 6/3 for IgG,
9/5 for IgA, and 2/2 for IgM and no C3 deposits are observed in TC.
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Fig. 1. Ratio of urinary cast to glomerular deposits of IgA in some nephropathies
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Fig. 2. a Ratio of urinary cast to tubular cast deposits of IgA in some nephropathies. b Ratio
of urinary cast to tubular cast deposits of IgM in some nephropathies

Membranous ( Mb) Glomerulonephritis. 20 observations.

The ratio of UC to glomerular deposits is relatively low for IgG (9/20),
Fibrin/Fibrinogen and C3 (4/20), low for IgM (0/1) but UC deposits of IgA
are more frequent than glomerular deposits: 9/7 (128,5%).

The ratio of UC to TC deposits is high for IgG (9/12) and C3 (4/1) Fibrin/Fi-
brinogen (4/2), IgA (9/5) and no IgM deposits are observed in UC.

IgA Nephropathy. 27 observations.
The ratio of UC to glomerular deposits is relatively high for IgG (18/27),
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Fig. 3. Urinary cast stained by FITC-Labelled anti-IgG serum ( x 1,000)
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Fig. 4. Overall frequency of urinary sediment deposits (immunofluorescence) 192 cases

Fibrin/Fibrinogen (12/22), low for C3 (4/26) and IgM (1/11). The relatively
low frequency (15/27) of IgA deposits in UC is noticeable.

The ratio of UC and TC deposits is 15/3 for Fibrin/Fibrinogen, 18/13 for
IgG, 15/12 for IgA but low for IgM, there are more IgM deposits in TC
than in UC (1/7).

Lupus Nephritis. 21 observations.
The ratio of UC to glomerular deposits is high for IgA: 16/16,IgG: 16/19,
Fibrin/Fibrinogen: 13/16 and lower for C3: 14/20 and IgM: 7/17.
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Fig. 5. Overall frequency of urinary sediment deposits correlated with immunoelectrophoretic pattern
selectivity of proteinuria P < 0.01

The ratio of UC to TC deposits is high for C3 (14/3) 1gG (16/9), IgA
(16/10) IgM (7/7) and no Fibrin/Fibrinogen deposits are observed in TC.

Chronic Interstitial (CI) Nephritis without evident obstruction of urinary tract:
15 observations.

The ratio of UC to glomerular deposits is 7/9 for IgA, 7/14 for 1gG, 5/13
for Fibrin/Fibrinogen, 4/11 for C3 and 0/5 for IgM.

The ratio of UC to TC deposits is 4/1 for C3, 5/2 for Fibrin/Fibrinogen,
7/3 for IgG. But TC deposits of IgA (7/11) and IgM are more frequent than
UC deposits (0/4).

If IgA nephropathy is excluded it appears that in the most frequent GN
we have studied (Fig. 1) IgA UC deposits are more frequent than IgA glomerular
deposits in “minimal change”, membranous, endocapillary proliferative and
mesangiocapillary GN in decreasing order of frequency.

We observed that TC deposits of IgA are more frequent than UC deposits
only in CI and Mc nephropathy (Fig. 2a) and that TC deposits of IgM are
always more frequent than UC deposits (Fig. 2b).

B) Follow-Up Study

In follow-up studies of UC deposits, seven patients had undergone two renal
biopsies (Table 1) and the evolution of deposits in US and renal deposits have
been compared using the five antisera.

The correlation between UC and glomerular deposits is good for IgM and
Fibrin/Fibrinogen (6/7), and poor for IgA and C3 (2/7) and IgG (3/7).

There was no correlation between UC and TC deposits.
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C) Immunofluorescent Urinary Cast Deposits and Selectivity of Proteinuria

In the studies of all UC deposits (whatever the type of nephropathy) 1gG
(Fig. 3) is more frequently found (61%) then IgA (52%) and other proteins
studied (Fig.4). The MW of these proteins is shown in Fig.4. Except for
Fibrin/Fibrinogen (341,000), it is evident that the frequency of protein deposits
decreases when MW increases.

For each protein tested, we have observed the highest frequency in ““poorly
selective” proteinuria (Fig. 5). The difference observed between “poorly selec-
tive” and “‘selective™ proteinuria is significant (P < 0,01) for IgG, IgM, IgA
but not for Fibrin/Fibrinogen and C3.

Discussion

Immunofluorescent studies of US have been made by some authors in order
to examine the chemical nature of the matrix of the cast, composed of Tamm-
Horsfall mucoprotein (McQueen, 1962; McKenzie and McQueen, 1969; Rutecki
et al.,, 1971). The presence of immunoglobulins in granules of UC has been
demonstrated by some investigators (McQueen, 1962 ; Rutecki et al., 1971 ; Orita
et al., 1977). The investigation of the relationship between IF urinary cast depo-
sits versus glomerular deposits in various nephropathics has rarely been
performed (Orfila et al., 1977).

In lupus nephritis, it seems that frequent UC deposits of IgG, IgA and
Fibrin/Fibrinogen are noticeable and that the relationships between IF urinary
casts and glomerular deposits of immunoglobulin are good in this type of nephri-
tis. The relationships between UC and glomerular deposits are less constant
in other nephropathies studied.

Another important fact is that UC deposits of IgA are more frequent than
glomerular deposits in some nephropathies. In our study, we have not investi-
gated US with anti-secretory IgA anti-serum, but some authors (Tourville et al.,
1969; McCoy et al., 1974; Dobrin et al.,, 1975) have demonstrated secretory
IgA in renal tubular cells and casts from patients with morphological evidence
of significant renal damage. The frequent deposits of IgA observed in UC
might thus be secretory IgA. This has been shown by Popli et al. 1978 who
observed a high incidence of IgA in TC and lack of IgA deposits elsewhere,
concluding that there is tubular secretion of IgA.

The small number of follow-up studies have shown relatively good correlation
between UC and renal deposits, which must be correlated by further studies.
It has been shown (Kaufman et al., 1970) that urinary infection increases the
levels of urinary IgA, but in our cases no episode of urinary infection was
found at the time of renal biopsy.

The correlations between immunofluorescent UC and TC deposits were poor.
UC deposits were often more frequent than TC deposits except for IgM (UC
deposits of IgM were observed in 20% of all cases). Firstly we may point
out that immunoglobulin deposits have been seen in TC in some nephropathies
not mediated by immunological mechanisms (Popli et al., 1978) and secondly
renal biopsy specimens are frequently cortical and TC are usually observed
in collecting tubules (more frequent in the medullary area). Renal biopsy sections
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were thin (3 p), and thus the probability of observing TC in this site is less
than in aliquots of centrifuged urine.

With regard to the correlation between UC deposits and the immuno-electro-
phoretic pattern of proteinuria, the IF deposits in UC are more frequent in
“poorly selective” proteinuria, whatever the type of protein tested or the type
of nephropathy studied. The difference between the types of ‘‘poorly selective”
and “selective” proteinuria is statistically significant for those immunoglobulins
studied. IgG is the protein which is the most frequently observed in UC deposits,
although the MW of this protein is the smallest. The small MW could explain
the frequent incidence of the finding of this molecule and the low incidence
of an large MW protein, such as IgM.

In conclusion, this study shows that the nature of the deposits found in
US mainly reflects glomerular permeability, as expressed by the selectivity of
proteinuria. In Mc and lupus nephritis glomerular and US deposits are also
well correlated.
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