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Abstract We report of a 58-year-old Caucasian man who
was referred to the University Hospital with a greatly en-
larged left tonsil which showed calcifications on comput-
ed-tomography scans. Histopathology revealed a plasma-
cytoma with secondary AL amyloidosis, ossifications, and
multinucleated foreign-body-type giant cells. N-terminal
sequencing of amyloid-fibril proteins purified from the
formalin-fixed tissue showed the presence of two proteins
of different size; these were of A-light-chain origin
(subgroup V), measured approximately 15.2 kDa and
10.5 kDa, and had identical N-terminal ends (YVLTQPP).
When the amyloid deposits were immunolabeled with a
polyclonal antibody directed against A light chain, they
showed two staining patterns. some deposits showed in-
tense immunolabeling while others were not immunoreac-
tive. Immunostaining of amyloid was completely absent
after protease pre-treatment. |mmunoelectron microscopy
with gold-labeled secondary antibodies showed staining
that was spatially related to amyloid fibrils and suggested
that the antibody probably detected the fibril protein.
Therefore, our hypothesis in this case is that the different
immunostaining patterns are due to a post-fibrillogenic
proteolysis of the fibril protein at the C-terminal end
of the light chain, as indicated by the presence of two
differently sized A-light-chain fragments with identical
N-terminal ends.
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Introduction

Monoclonal immunoglobulin (Ig)-deposition diseases
(MIDDs) are a group of disorders which feature the de-
position of monoclonal proteins (M proteins) in organs
and tissue, potentially causing disruption of organ func-
tion and/or organ failure. MIDDs are the result of clonal
B-cell or plasma cell proliferation, and they may be ei-
ther malignant, pre-malignant or non-malignant in na-
ture. The proteins deposited are intact Ig or fragments
thereof. The outcome of MIDD may not depend on the
proliferation of B cells or plasma cells, but rather on the
site and number of deposited M proteins that interfere
with organ integrity. The deposits may be limited to cer-
tain organs, such as the kidneys in myeloma cast neph-
ropathy or adult acquired Fanconi syndrome (AFS), or
they may be more generalized, asin AL and AH amyloi-
dosis, light-chain-deposition disease (LCDD), heavy-
chain-deposition disease (HCDD), and light- and heavy-
chain deposition disease (LHCDD) [9, 13, 29]. The M
proteins may form fibrils, as in amyloidosis, or they may
precipitate as granular deposits. Histopathologically, the
type of MIDD can be determined by Congo-Red staining
and ultrastructural analysis and by the presence of apoli-
poprotein E and amyloid P component. Apolipoprotein E
and amyloid P component are commonly found in amy-
loid deposits, but are absent in LCDD, HCDD, and
LHCDD [16, 17]. The type of MIDD probably depends
on the type of protein (i.e., its primary structure) and cer-
tain host factors [9, 13, 29, 45]. Variable regions of k
light chain subclasses | and IV (Vk, and V) are pre-
dominantly found in AFS and LCDD, whereas deposits
of VA, are amost exclusively associated with AL amy-
loidosis [9, 13, 29]. Secondary structural modifications,
such as glycosylation and limited proteolysis, may pre-
dispose M proteins to aggregate and deposit [9, 48].
Approximately 20% of patients with plasmacytoma
suffer from secondary AL amyloidosis[1]. Tissue deposi-
tion of the M protein may occur at the tumor site or at a
distance, in which case the precursor protein needs to be
transported via bloodstream to the site of deposition.



Nevertheless, AL amyloidosis may be local or organ-lim-
ited, despite the presence of variable amounts of M pro-
tein in the serum. AL amyloidosis commonly involves
the kidney (28% of cases), liver (24%), carpal ligament
(21%), heart (17%), periphera nerves (17%) and tongue
(10%) [23]. Certain host factors, such as the metabolism
of the M protein and its affinity for a particular organ
structure or ligand (such as glycosaminoglycans or base-
ment membrane proteins), may be involved in the process
of deposition [13, 48]. Antibody—ligand interactions may
also be responsible for selective organ involvement [48].

The clinicopathological presentation of patients with
AL amyloidosis depends on the extent and distribution
of the disease in addition to the cause. Specimens are
frequently obtained from symptomatic organs, such as
the kidney (in nephrotic syndrome) and the carpal liga-
ment (in carpal tunnel syndrome) or by resection of a
mass lesion where there is no clinical suspicion of amy-
loidosis and the pathologist is the first to consider and
diagnose amyloidosis [42, 44]. We describe here the his-
tory of a patient who was admitted to the University
Hospital with a greatly enlarged left tonsil which showed
calcifications on computed tomography (CT) scan. The
tonsil was subsequently found to be infiltrated by a plas-
macytoma with secondary AL amyloidosis.

Clinical history

A 58-year-old Caucasian man was referred by his genera practi-
tioner to the Department of Otorhinolaryngology at the University
Hospital. He complained of a foreign-body sensation in his throat
and difficulty in swallowing that had persisted for 9 months. The
past medical history of the patient included hypertension, which
was treated with bisoprolol. He had been a smoker for 20 years
and drank alcohol regularly. On admission, the patient was mobile,
orientated in time, place and person, afebrile and normotonic, with
a body weight of 88 kg and a height of 177 cm. Inspection of the
oral cavity showed a greatly enlarged and indurated mobile left
tonsil reaching beyond the middle line and the epiglottis. The mu-
cosa covering the mass was intact. Bleeding on palpation was not
apparent. A single indurated submandibular lymph node on the
left site was palpable and measured approximately 2 cm in maxi-
mum diameter. The patient was not in heart failure. Blood tests
showed mildly elevated erythrocyte-sedimentation rate (10 mm/1 h)
and normal liver function test, urea and electrolytes and full blood
count. Proteinuria was not found. Serum and urine electrophoresis
and serum and urine immunofixation showed no monoclonal pro-
teins. 32-Microglobulin and plasma viscosity were within normal
limits. The electrocardiogram was normal. CT scans of the head
and neck showed a 5x3.5x2.5-cm, well-demarcated lesion of the
tonsil; this lesion enclosed hyperdense structures suggestive of
calcifications (Fig. 1). On chest X-rays and CT scans of the chest,
asmall lesion measuring approximately 1 cm in greatest diameter
was found in the right upper lobe of the lung. Bone lesions were
not found on skeletal X-ray films. Ultrasound of the abdomen
showed a benign renal cyst and no mass lesions in either the liver
or kidneys. The spleen was not enlarged. A bone-marrow smear
showed reactive changes with no evidence of plasmacytoma. A
mild gastritis was found on oesophago-gastro-duodenoscopy. Rec-
toscopy showed a hormal mucosal lining with no lesions. Finally,
the left tonsil was resected suggesting the presence of either a ma-
lignant lymphoma or a lymphoepithelial carcinoma. The post-op-
erative course was uncomplicated. Following diagnosis, the pa-
tient was referred to the Department of Hematology and Oncology
for treatment.
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Fig. 1 On computed-tomography scans, a large, well-demarcated
lesion of the tonsil was found, which enclosed hyperdense struc-
tures suggestive of calcifications

Materials and methods

For light microscopy, the resected specimens from the tonsil and
the gastric, duodenal and rectal biopsy specimens were fixed in
formalin and embedded in paraffin. The samples from the bone-
marrow biopsy were fixed in acetone and embedded in methacry-
late. Sections were stained using hematoxylin and eosin, van
Gieson's elastic stain, Giemsa's stain, and the periodic-acid Schiff
(PAS) reaction. The presence of amyloid was demonstrated by the
appearance of green birefringence due to akaline, acoholic
Congo-Red staining under polarized light [37]. Immunostaining
was performed with monoclonal antibodies directed against leuko-
cyte common antigen (LCA; dilution 1:300), CD20 (1:200), CD68
(1:400), CD79a (1:50; all the preceding from Dako, Denmark),
MiB1 (1:100; Dianova, Germany), IgA (1:15), 1gG (1:50), IgM
(2:30) and AA amyloid (1:500). Further immunostaining was per-
formed using polyclonal antibodies directed against CD3 (1:150),
lysozyme (1:10000), transthyretin (1:600), B2-microglobulin
(1:2000), A light chain (1:7500) and K light chain (1:7500; al the
preceding from Dako, Denmark). Prior to immunostaining, LCA,
CD3, CD20, CD68, CD79a, MiB1, and transthyretin were pre-
treated with 10 mM ethylene diamine tetraacetic acid (EDTA;
2x10 min, 450 W microwave oven), A- and Kk light chains were
treated with 0.5 U/ml protease | [16 min; according to manufactur-
er (Ventana, Strassbourg), this is a pronase from Bacillus cereus],
and 32-microglobulin was treated with 0.1% papain (8 min). Im-
munostaining with anti-AA amyloid did not require specimen pre-
treatment. Immunoreaction was visualized using the avidin-biotin
complex method with a Vectastain ABC alkaline-phosphatase kit
(distributed by Camon, Wiesbaden, Germany) or an UltraTech
HRP Streptavidin—Biotin Universal Detection System (Immuno-
tech, Marseilles, France). Neufuchsin and 3,3-diaminobenzidine-
tetrahydrochloride, respectively, served as chromogens. The speci-
mens were counterstained with hematoxylin. The specificity of
immunostaining was controlled using specimens containing
known classes of amyloid (AA amyloid, transthyretin, 32-micro-
globulin), using positive controls recommended by the manufac-
turers for the remaining antibodies, and omitting the primary anti-
bodies.

For electron microscopy (EM), specimens from the tonsil were
fixed in a mixture of 2% formalin/2.5% glutaraldehyde (pH 7.2;
overnight, 4°C) and then in 3.125% glutaraldehyde (7 h, 4°C). Fol-
lowing standard procedures of tissue processing for EM, the speci-
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Fig. 2 Thetonsil was infiltrated by a plasmacytoma with amyloid
deposits (A), ossifications, and multinucleated foreign-body-type
giant cells (B). Staining was performed using hematoxylin and eo-
sin

mens were finally embedded in Epon-supplemented with 2%
DMP-30. Polymerization took place over 24 h at 60°C. Semi-thin
sections (1 pm) were stained with toluidine blue. Ultra-thin sec-
tions (80—120 nm) were mounted on copper grids and counter-
stained with 3% agueous uranyl acetate [30 min, room tempera-
ture (rt)] and contrasted with 1% aqueous lead citrate (15 min, rt).
For post-embedding immunoelectron microscopy, ultra-thin
sections (120 nm) were mounted on formvar-coated nickel grids
(200 mesh; Plano, Wetzlar, Germany). The specimens were pre-
treated with 1 mM EDTA (pH 8.0; 30 min, 91°C), as described
elsewhere [41]; they were then rinsed in phosphate-buffered saline
(PBS; pH 7.4, 3x5 min, rt) and incubated in PBS containing 5%
(w/v) fetal calf serum (PBS-FCS; 30 min, rt). PBS-FCS was re-
moved without washing the specimens, and antibodies directed
against A light chain (dilution 1:500; overnight, 4°C) were applied.
Immunostaining was visualized by EM with the appropriate
15-nm colloidal-gold-labeled secondary antibody [goat anti-rabbit
IgG, 1:20 (BioTrend, Cologne, Germany); 60 min, rt]. Between
the incubations, the specimens were washed with PBS-FCS
(5%5 min). The antibodies were subsequently cross-linked with
1% glutaraldehyde in PBS (pH 7.4; 15 min, rt). Finaly, the
sections were counterstained with 3% aqueous uranyl acetate
(30 min, rt) and contrasted with 1% aqueous lead citrate (15 min,
rt). Fixation, staining and contrasting were each followed by ex-
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tensive washing in distilled H,O. The specificity of immunostain-
ing was controlled by omitting the primary antibody. The sections
were ar dried and inspected in a Zeiss EM900 electron micro-
scope.

The preparation of amyloid-fibril proteins from formalin-fixed
specimens was performed as described by Layfield et al. [27]. In
brief, this was performed as follows: 1.9 g of formalin-fixed tissue
from the tonsil was incubated overnight in deionized water and
was subsequently homogenized in five volumes of 50 mM
TrissHCI and 1 mM dithiothreitol (DTT; pH 7.5) for 2 min using
an Ultra-Turrax T8-homogenizer with a 58N-8G dispersing tool
from Windaus (IKA Labortechnik, Germany). The homogenate
was centrifuged at 11,000 rpm for 14 min in an Eppendorf centri-
fuge 5403 (Eppendorf, Germany). The pellet was dissolved in
2.5 volumes of electrophoresis sample buffer [150 mM Tris-HCI,

Fig. 3 A Congo-red staining showed green birefringent amyloid
deposits (B) which were not sensitive to protease pre-treatment.
C Immunostaining with a polyclonal antibody directed against A
light chains showed intense labeling of the tumor cells and of the
discrete interstitial deposits between tumor cells. D Immunostain-
ing of amyloid is prevented by protease-l pre-treatment. Protease
pre-treatment did not affect immunolabeling of the tumor cells.
The large globular amyloid masses commonly encircled or infil-
trated by multinucleated giant cells (C) showed scattered or no im-
munostaining, irrespective of whether or not protease pre-treat-
ment was performed. Congo-red staining (A, B) and immunostain-
ing with anti-A light chain antibody (C, D) were performed with-
out (A, C) and with (B, D) protease pre-treatment
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8 M urea, 2.5% (w/v) sodium dodecyl sulfate (SDS), 20% (v/v)
glycerol, 10% (v/v) 2-B-mercaptoethanol and 2% (w/v) DTT,
pH 6.8], heated to 90°C for 20 min and again centrifuged at
11,000 rpm for 14 min. The protein concentration of the superna-
tant was estimated with the BioRad DC Protein assay kit (BioRad
Laboratories, Munchen, Germany). The supernatant containing the
extracted protein was resolved by SDS polyacrylamide-gel elec-
trophoresis (SDS-PAGE). Formalin-fixed specimens from an au-
topsy case with generalized AA amyloidosis served as positive
controls [43].

Proteins were resolved according to the method of Laemmli
[24] in 16% polyacrylamide gels and were visualized by staining
with Coomassie blue or silver stain [30]. For Western blotting and
amino acid sequencing, proteins on unstained polyacrylamide gels
were transferred onto polyvinylidine-difluoride membranes [Im-
mobilon-PSR (PVDF), pore size 0.1 pum; Millipore, Bedford,
Mass.] using the tank-blotting system from BioRad Laboratories
(Minchen, Germany) according to the manufacturer’s instruc-
tions. Transferred proteins were visualized by Coomassie-blue
staining. Immunostaining of transferred proteins was performed
using the Vectastain ABC alkaline-phosphatase kit (distributed by
Camon, Wiesbaden, Germany) and antibodies directed either
against AA-fibril protein (monoclonal, clone mc,) or A light chain
(polyclonal; both compounds from Dakopatts, Denmark). Immu-
nostaining was visualized with 5-bromo-4-chloro-3-indolyl phos-
phate/nitro blue tetrazolium salt (BioTrend Chemikalien GmbH,
Koéln, Germany). N-terminal amino acid sequencing was per-
formed by WITA GmbH (Teltow, Germany). The protein was
identified using “BLAST Sequence Similarity Searching”, a pro-
gram devised by the National Centre for Biotechnology Informa-
tion.

Pathologic findings

The tonsillectomy specimen measured 6.0x4.0x2.0 cm
and was covered by mucosa. The cut surface was firm,
had ossifications and was gray in color.

Microscopically, the lymphatic tissue of the tonsil
was amost completely replaced by infiltrates of tumor
cells (Fig. 2A, Fig. 4A), which resembled mature plasma
cells, and deposits of amorphous eosinophilic material,
which encompassed almost 60% of the cross-sectional
area. The tumor cells occasionally enclosed PAS-positive
cytoplasmic inclusions and immunostained with antibod-
ies directed against CD79a, A light chain (Fig. 3C, D)
and 1gG but not with antibodies directed against LCA,
CD3, CD20, k light chain, IgA or IgM. Residua pre-
existing lymphatic tissue was scattered throughout, as in-
dicated by immunostaining.

The amorphous eosinophilic material showed green
birefringence in polarized light after Congo-Red staining
and exhibited rigid fibrils of indefinite length and ap-
proximately 12 nm diameter on EM; both these features
are characteristic for amyloid (Fig. 3B, Fig. 4D). Amy-
loid was present either as large globular masses (occa-
sionally with a Maltese-cross-like birefringence) distrib-
uted diffusely throughout the specimen, discrete intersti-
tial deposits between tumor cells or as scanty vascular
deposits (Fig. 3A, B).

Areas of osseous metaplasia that were related spatial-
ly to amyloid deposits (Fig. 2B) and occasionally encir-
cled them were found. Multinucleated CD68- and lyso-
zyme-immunoreactive foreign-body-type giant cells were
found surrounding amyloid deposits (Fig. 2, Fig. 4B) or

apposed to the surface of the osseous metaplasia, sugges-
tive of osteoclasts. Occasionally, they showed a vacuo-
lated cytoplasm and asteroid bodies and immunostained
for A light chain and IgG. EM showed vesicles with fi-
brillar inclusions, which were similar to amyloid fibrils
(Fig. 4C).

Immunostaining with a polyclonal antibody directed
against A light chain showed intense labeling of the dis-
crete interstitial deposits between tumor cells; the depos-
its were only occasionally infiltrated by histiocytic cells
(Fig. 3C). Immunostaining of amyloid was prevented by
protease-l pre-treatment (Fig. 3D), but protease pre-
treatment did not affect immunolabeling of the tumor
cells (Fig. 3D). The large, globular amyloid masses,
commonly encircled or infiltrated by multinucleated gi-
ant cells, showed scattered or no immunostaining, irre-
spective of whether protease pre-treatment was per-
formed or not. Congo-Red staining was not influenced
by protease pre-treatment (Fig. 3B). Post-embedding im-
munolabeling of amyloid using the antibody directed
against A light chain yielded immunostaining that was
related spatially to amyloid fibrils (Fig. 4D).

Amyloid did not stain with antibodies directed against
AA amyloid, transthyretin, f2-microglobulin or K light
chain (data not shown). Subsequent rectal biopsies
showed scanty amyloid deposits in the submucosa. Amy-
loid was not observed in specimens from gastric, duode-
nal or bone-marrow biopsies. Gastric biopsy specimens
showed a mildly chronic active gastritis caused by Heli-
cobacter pylori. The biopsy of bone marrow did not
show involvement by the plasmacytoma.

Figure 5 shows the material extracted from formalin-
fixed tonsillar tissue after separation by SDS-PAGE.
SDS-PAGE resolved five proteins, three of which had a
molecular weight (MW) of 28 kDa or greater. These pro-
teins probably do not represent monomeric fibril pro-
teins, because none of the 18 different amyloid-fibril
proteins so far characterized have a MW of 28 kDa or
greater. However, two proteins were within the MW
range commonly found for amyloid fibril proteins and
weighed 15.2 kDa and 10.5 kDa. Western blotting with
an antibody directed against A light chain showed immu-
nostaining of four bands (Fig. 6). Two immunoreactive
bands were within the MW range of approximately
28 kDa or greater and probably represent intact light
chains, which are found in virtually all AL amyloid ex-
tracts [48]. The other two immunoreactive bands had
MWs of approximately 15.2 kDa and 10.5 kDa. No pro-
tein band was immunostained with a monoclonal anti-
body directed against AA amyloid-fibril proteins. The
two proteins weighing 15.2 kDa and 10.5 kDa were sub-
mitted for N-terminal sequencing and showed identical
N-terminal ends that were homologous to the variable re-
gion of A light chain subgroup V; the N-terminal end of
the upper band was YVLTQPPRVXVAP, and the lower
band was YVLTQPP.

Material extracted from formalin-fixed splenic tissue of
a patient suffering from generalized AA amyloidosis [43]
served as a control and generated two bands at around



Fig. 4 Electron microscopy showed tumor cells with abundant
rough endoplasmic reticulum and nuclear chromatin patterns, asis
typical in plasmocytic cells (A; original magnification: x3000), as
well as multinucleated giant cells (B; origina magnification:
x4400), some of which enclose vesicles with fibrillar inclusions

similar to amyloid fibrils (C; original magnification: x12,000).
D Post-embedding immunolabeling of amyloid using the antibody
directed against A light chain yielded immunostaining related spa-
tially to amyloid fibrils (original magnification: x30,000)
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Fig. 5 Polyacrylamide-gel electrophoresis of material extracted
from formalin-fixed tissue. Lane 1: precursor and fibril proteins
extracted from formalin-fixed tissue of an autopsy case with
known AA amyloidosis. Two proteins with a molecular weight of
approximately 6 kDa were interpreted as monomeric AA-fibril
proteins, and the protein with a weight of approximately 12 kDa
was interpreted as serum amyloid A, as evidenced by Western
blotting (data not shown). Lanes 2 and 3: material extracted from
the tonsil. MW molecular-weight standards. Coomassie-blue stain-
ing was used

Fig. 6 Western blot with a polyclonal antibody directed against A
light chain, showing immunostaining of four bands of material ex-
tracted from the tonsil. Two bands have molecular weights of ap-
proximately 28 kDa or greater and probably represent intact light
chains, and two bands have molecular weights of 15.2 kDa and
10.5 kDa, and are interpreted as fibril proteins. Lane 1: material
extracted from the tonsil and immunostained with an antibody di-
rected against A light chain. MW molecular-weight standards

6 kDa and a broad band at approximately 12 kDa (Fig. 5);
these bands were immunoreactive with a monoclonal anti-
body directed against AA amyloid (data not shown).
These proteins were interpreted as monomeric AA-fibril
proteins (the MW range was commonly 5-10 kDa) and
serum amyloid A (approximately 12 kDa) [19].

Discussion

This case showed a plasmacytoma and massive deposi-
tion of amyloid in the tonsil. Since the tumor cells dem-
onstrated A-light-chain restriction and the amyloid-fibril
protein was shown to be a fragment of the variable re-
gion of A light chain subclass V (VAy), the MIDD ob-
served in this case is interpreted as being AL amyloido-
sis secondary to a plasmacytoma. Since amyloid was
also found in rectal biopsies, potential progression to a
more generalized disease was apparent, and the lesion in
the left upper lobe of the lung was finally interpreted as
probable pulmonary involvement. The lack of evidence
for a M protein in serum or urine is no contradiction to

the diagnosis because, in 11% of the cases with AL amy-
loidosis, M protein is not found in either the serum or the
urine [23].

Amyloid deposited in lymphatic tissue has been de-
scribed (rarely) in the tonsil [2, 6, 7, 10, 14, 26, 31], is
observed more frequently in lymph nodes and may be
present in 6-23% of cases with generalized amyloidosis
[8, 20, 25, 33, 34, 36, 38, 49]. From previous investiga-
tions, it appears that the tonsils and lymph nodes are
mainly affected by AL amyloidosis and only occasional-
ly by other forms, such as AA amyloidosis (15 versus
two characterized cases) [2, 8, 20, 25, 33, 34, 49]. This
may be due partly to the underlying disease which, asin
our case, showed involvement of the lymphatic tissue
and deposition of amyloid at the site of tumor progres-
sion. However, a sampling error cannot be excluded, be-
cause autopsy studies rarely investigate lymph-node in-
volvement. Thus, participation of lymph nodes in forms
of generalized amyloidosis other than AL amyloidosis
may be underestimated [5, 18, 50]. The same reasoning
may apply for amyloid affecting the tonsil, since no au-
topsy study has investigated the tonsils [3, 5, 12, 18, 36,
38, 50].

Both multinucleated giant cells and osseous metapla-
sia have been described as occurring in amyloid depos-
its, often showing an intimate spatial relationship with
the deposits [15, 21, 28, 31, 35, 47, 52, 54]. However,
their pathogenesis remains elusive. Where classification
of the amyloid disease was performed, as in the present
case, AL amyloidosis was identified more commonly
than AA amyloidosis.

The presence of macrophages (MOs) is a common
finding in many different amyloid diseases, and it has
been proposed that MOs are involved in amyloidogene-
sis. They synthesize a broad range of proteases that may
process the precursor protein, hence generating the fibril
protein; they may also be involved in the degradation of
the deposits [4, 11, 22, 32, 39, 40, 46, 51, 53].

In more then 95% of cases with AL amyloidosis, the
deposits are composed of light-chain fragments [9], as
found in this case. Protein fragmentation may be due to
an abnormal A or k light-chain gene, aberrant protein
synthesis, limited intracellular proteolysis of the precur-
sor protein, post-secretory proteolysis or proteolysis after
fibrillogenesis has occurred [9, 13, 48]. We observed fi-
brillar material in vesicles of the multinucleated histio-
cytic giant cells and found occasional immunostaining
for 1gG and A light chain. Thisis a strong indication that,
in our case histiocytic, cells participate in the disease
process by either degrading or generating amyloid fi-
brils.

Immunolabeling of the amyloid deposits showed two
staining patterns with a polyclonal antibody directed
against A light chain; some deposits were not immunore-
active at all (most commonly those that were surrounded
by histiocytic cells), while others demonstrated intense
immunolabeling. Since both were shown to be amyloid,
as indicated by Congo-Red staining and EM, it is unlike-
ly that different immunostaining patterns are related to



fibrillar (assembled in anti-parallel B-pleated sheets) and
non-fibrillar (random) protein deposition. The prepara-
tion of the fibril proteins from formalin-fixed tissue
showed two peptides of different sizes. N-terminal se-
guencing demonstrated that both peptides are fragments
of VA and have identical N-terminal ends. The smaller
protein differs from the larger one by loss of amino acids
at the C-termina end. Loss of these amino acids may
cause loss of antigenicity in situ. Immunostaining of
both proteins in vitro, as shown by Western blotting,
does not contradict this assumption, because conformat-
ional changes and masking of antigens during the assem-
bly of amyloid fibrils may alter staining characteristics
in situ. Our observations may indicate that amyloid un-
dergoes post-fibrillogenic processing, resulting in differ-
ent immunostaining patterns and two proteins of differ-
ent size. An observation in favor of this interpretation is
that immunolabeling with anti-A light chain was influ-
enced by pre-treatment with protease | without affecting
Congo-Red staining. Protease pre-treatment affected the
antigenicity of amyloid but not the integrity of the fibril,
which isimportant for Congophilia. The C-terminal resi-
dues of light-chain fibril proteins are typically located in
sterically exposed regions of the molecule; these regions
may be accessible for enzymatic cleavage by endoprote-
ases [48].
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