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Summary. Urinary sediment of 11 patients with amyloidosis and 12 without
(with proteinuria or in good health) have been studied by different
morphological techniques.

By light microscopy, an amyloid-related substance was occasionally de-
monstrated both in patients with amyloidosis and in control subjects. Immuno-
fluorescence (IF) showed substance A (amyloid component) to be present
in some cases of amyloidosis and in controls. On electron-microscopy, fibrils
with characteristic appearance of amyloid substance were found in some
cases of amyloidosis (4 out of 11), but were also found in controls.

It therefore seems difficult to establish the diagnosis of amyloidosis by
microscopic studies of the urinary sediment.

Key words: Amyloidosis — Urinary sediment — Light-microscopy — Immu-
nofluorescence — Electron-microscopy.

The diagnosis of amyloidosis by electron-microscopic and immunologic studies
of urinary sediment has been recently proposed by some authors (Derosena
et al., 1975; Neale, 1976; Nimoytin et al., 1976). In contrast, other studies have
commented on the “uncertain value of urinary sediment in the diagnosis of
amyloidosis (Shirahama, 1977). We have attempted to detect amyloid-like sub-
stance in urinary sediments by morphological and immunological studies.

Material and Methods

We studied urine specimens from 11 patients with biopsy-proven amyloidosis (Table 1), 4 patients

with proteinuria caused by renal-biopsy-proven nephritis without amyloidosis and from healthy
subjects.
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Table 1. Biological data in cases of amyloidosis

No. Type of biopsy Type of amyloidosis Proteinuria Serum creatinine
(g/24 b) umol/l

1 Renal Primary 6 877.3
2 Renal Secondary 13 88.5
3 Neural Familial 1 159.3
4 Renal Secondary 3.50 840.7
5 Renal Secondary 0.16 619.5
6 Renal Secondary 0.88 115
7 Rectal Secondary 1.53 105.2
8 Synovial Secondary 1 132.7
9 Renal Secondary 3 654.9

10 Rectal Secondary 0.16 752.2

11 Renal Secondary 3 132.7

For light-microscopic examination, 120 ml of urine were centrifuged (cytocentrifuge Shandon
Southern) at 2500 rpm for 15 min. Urinary sediment was fixed in 50% ethanol and stained with
Papanicolaou, May-Grunwald-Giemsa, periodic acid Schiff, Crystal violet and Congo Red (Heptin-
stall, 1974) stainings, and examined under conventional and polarized light microscopy.

For immunofluorescent studies, the urine specimen was centrifuged at 12,000 g for 60 min
at 4° C in a Beckman J 21 Centrifuge. The sediment was resuspended in 2 ml of urine and one
drop was transferred onto slides. It was then processed routinely for direct IF technique, using
monospecific fluorescein conjugated antisera to human IgG, Fibrinogen (Behring Laboratories),
IgM, IgA, C3, Fibrin (Hyland Laboratories), Kappa light-chain, Lambda light-chain (Meloy Labo-
ratories), A component and P component of amyloid-substance (Atlantic Antibodies). The mono-
specificity of these antisera was tested by immunoelectrophoresis against normal human plasma
and normal human serum.

For electron-microscopic examination, aliquots of urinary sediment (obtained after centrifuga-
tion at 12,000 g) were fixed in 4 per cent glutaraldehyde for one hour, washed in Hcl-cacodylate
buffer, postfixed in 2 per cent osmium tetroxyde for one hour and embedded in Epon 812. Thin
sections were stained with uranyl-acetate and lead-citrate and examined in a OPL electron-micro-
scope.

Semi-thin sections of Epon-embedded material were stained with Congo Red and examined
with a light microscope.

Results

The essential findings are summarized in Table 2.

By light-microscopy, the urine of 6 patients with amyloidosis showed meta-
chromatic masses stained with Crystal violet. 4, stained with Congo Red, demon-
strated classic deep-green yellow birefringence under polarized light. The urine
of 2 patients with amyloidosis showed metachromatic masses without bire-
fringence. The urine of one proteinuric patient without amyloidosis demonstrated
metachromatic Congo Red spots and birefringence, one showed irregular stain-
ing.

The urine of 2 healthy persons showed a faint Congo Red birefringence.

Thus, by light-microscopy it seems difficult to define specific differences
between the urinary sediments of amyloid affected and control-subjects.

By the immunofluorescent technique, urinary casts of amyloidotic patients
stained with IgG (5 cases), IgA, Fibrin (3 cases), C3 (2 cases), Kappa light
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Table 2a. Light-, immunofluorescence electron-microscopic results of urinary sediment of amyloid-
otic patients

No. Light-microscopy Immunofluorescence Electron
microscopy

Crystal violet Congo red A component P component

Metachromasia
Metachromasia
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Table 2b. Light, immunofluorescence electron-microscopic results of urinary sediment of control-
subjects

No.  Diagnosis Light-microscopy Immunofluorescence Electron
micros-
Crystal violet Congo A com- P com- copy
red ponent ponent

12 Normal Metachromasia + ++ - -

13 Normal — — — — —

14 Normal — - - — —

15 Normal Metachromasia — - — —

16 Normal Metachromasia — - - +

17 Normal — - - — +

18 Normal — — — — —

19 Normal Metachromasia + - - +

20 “Minimal changes” — - + — —
nephropathy

21 Membranoproliferative — + — — —
glomerulonephritis

22 Cirrhotic glomerulo- Metachromasia + — - +
nephritis

23 Interstitial nephritis - - + — —

chain (3 cases). A component of amyloid-substance was observed in casts and
masses in 4 cases, P component in one case.

In proteinuric patients without amyloidosis, IgG, IgA were found in 4
cases of urinary sediment, C3, Fibrin in one case, Kappa light-chain in 2 cases,
Lambda-light chain in one case, A component in 2 cases. P component was
never found.

In healthy persons, A component was demonstrated in one case. By IF,
it is also difficult to differentiate urine from amyloidotic patient from the urine
of proteinuric or normal subjects, using A protein.
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Fig. 1. Electron-micrograph of urinary sediment showing (type I) fibrillar material with wavy appear-
ance (uranyl acetate and lead citrate)
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Fig. 2. Electron-micrograph of urinary sediment showing (type II) fibrillar material with bundle-
appearance (uranyl acetate and lead citrate)
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Fig. 3. Electron-micrograph of urinary sediment showing (type III) fibrillar material having size
and periodicity of amyloid-fibrils (uranyl acetate and lead citrate)

By electron-microscopy, different types of fibrils were observed among cells
and casts. The most common (Type 1) were wavy fibrils (about 80 A in diameter)
observed inside casts (Fig. 1) and might represent tonofibrils (Shirahama et al.,
1977). They were seen in 5 out of 11 amyloidotic patients, 5 out of 8 healthy
persons and in one proteinuric patient.

Other fibrillar structures (Type IT) had the appearance of longer fibrils of
130 A in diameter, in groups of three or more, forming some bundles (Fig. 2).
They were observed in 6 cases of amyloidosis, 3 cases of proteinuria and one
normal subject.

Fibrillar material (Type III) with the characteristic appearance of amyloid
(90 A to 120 A in diameter) was observed in 4 patients with amyloidosis (Fig. 3)
but also in one proteinuric patient and in 3 healthy persons.

Discussion

In previous studies (Jao and Pirani, 1972; Limas et al.,, 1973) amyloid fibrils
have been demonstrated in Bowman’s spaces and tubular casts in renal biopsies
from amyloidotic patients. It is reasonable to expect to find these fibrils in
the urine and this finding could be of investigative value. Some authors have
described these fibrils in urinary sediment of patients with amyloidosis (Jao
and Pirani, 1972; Derosena et al., 1975; Neale, 1976; Nimoityn et al., 1976)
but in another recent study (Shirahama, 1977) an attempt to detect amyloid-
related substances in urine by different techniques failed.

It is established that in secondary amyloidosis the major constituent of
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fibrils forming amyloid deposits is AA protein (Watanabe et al., 1977), immuno-
logically similar to a particular plasma protein SAA which is also found in both
normal and secondary amyloidosis sera (Franklin et al., 1975) and in increased
amounts in the sera of patients with chronic infections (Rosenthal et al., 1976).
AA protein might thus be present in the urine of patients with secondary
amyloidosis, as Shirahama expected, but he failed to find AA protein in the
urine specimen studied, using I.F. techniques.
~ In our cases the A component of amyloid substance was occasionally found
in cases of amyloidosis, but was also demonstrated in some normal subjects
and in proteinuric patients. Light-microscopic studies of Congo red-stained
urinary sediment from amyloidotic patients have failed to established the presence
of amyloid-substance. The material was sometimes identified in amyloid affected
patients but was also found in proteinuric patients and in one normal control.
By electron-microscopy, fibrillar material with the characteristic appearance
of amyloid was noted in some but not all cases of amyloidosis and in some
control patients without amyloidosis. These findings are in agreement with
the previous results (Shirahama et al., 1977). The nature of these fibrils has
not yet been demonstrated; there is no apparent correlation between electron-
light-microscopic and IF observations in this respect. Thus it seems difficult
at present to diagnose amyloidosis by the detection of amyloid related substance
in the urinary sediment using morphological or immuno-morphological studies.
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