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Summary. Autoantibodies reacting with human pancreatic
exocrine cells were investigated by immunofluorescent tech-
niques in 107 patients with Type 1l (insulin-dependent)
diabetes mellitus, 20 first-degree relatives of the Typel
diabetic patients, 347 patients with Type 2 (non-insulin-de-
pendent) diabetes, 34 with alcoholic pancreatitis, 26 with
rheumatoid arthritis and 107 normal control subjects. Both
immunoblotting analysis and double-immunostaining meth-
ods were used to characterize the antigens targeted by the
pancreatic exocrine cell autoantibodies. Sera positive for
human pancreatic exocrine cell cytoplasm, producing a “fine
fibrillar” pattern, were found in 21% (23/107) of the Type 1
diabetic patients. The autoantibodies were present in 39%
(15/38) of Typel diabetic patients diagnosed within
3 months, and the prevalence decreased with duration of
diabetes. The antibodies were of the IgM class in 87% (13/15)
of recent-onset Type 1 diabetes cases, but IgG-autoanti-
bodies became more prevalent with increasing duration of

diabetes. Three out of 347 (0.9%) Type 2 diabetic patients
and 4 0of 20 (20% ) first-degree relatives of Type 1 diabetic pa-
tients had autoantibodies targeted against pancreatic exo-
crine cells. None of the patients with alcoholic pancreatitis or
rheumatoid arthritis and none of the control subjects had
these antibodies. Immunoblotting analysis and double-im-
munostaining demonstrated that the autoantibodies reacted
with 40 kilodalton cytokeratin in pancreatic exocrine cell cy-
toplasm. The antibody was absorbed by the Triton X-100-in-
soluble fraction of pancreatic extract. These results indicate
the presence of distinct autoantibodies to pancreatic exocrine
cells in Type 1 diabetes. This suggests the provocative con-
cept that the cytoskeletal system of pancreatic exocrine cells
isinvolvedin the pathogenetic process of Type 1 diabetes.
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Recent studies have demonstrated that the exocrine pan-
creas as well as the pancreatic islets can be involved in
Type 1 (insulin-dependent) diabetes mellitus [1-3]. The
pathological changes detected have included lymphocytic
infiltration of pancreatic exocrine tissue [1, 2] and the
transient elevation of pancreas-specific enzymes [3].
These reports have suggested other abnormalities of the
pancreatic exocrine system in Type 1 diabetes [4, 5}. In this
context, itis of interest to investigate the presence of auto-
antibodies against pancreatic exocrine tissue. Autoanti-
bodies to pancreatic acinar cells have been a subject of
controversy in acute and chronic pancreatitis [6-9]. Fur-
thermore, there is a dearth of knowledge on the presence
of autoantibodies to exocrine cells in patients with Type 1
diabetes. Autoantibodies reacting to the interstitial tissue
of pancreatic acinar cells have been reported in two cases
of neonatal Type 1 diabetes [10].

In a preliminary study, we found that some sera of
Type 1 diabetic patients yielded filamentous cytoplasmic
staining patterns, suggesting the presence of autoanti-

bodies to the cytoskeletal structure of pancreatic acinar
cells. In the present study, therefore, we focussed on clar-
ifying the presence of pancreatic exocrine cell autoanti-
bodies, especially those directed against cytoplasmic
structures in Type 1 diabetes. Characterization of the cy-
toplasmic antigen in human pancreatic exocrine cells was
also performed.

Subjects and methods

Subjects

Sera were sampled from the following subjects: (a) 38 recent-onset
(less than 3 months) patients with Type 1 diabetes [male/female
(M/F): 15/23, mean age: 16 years (2-45), mean duration: 1 month,
(0-2.9 months)]; (b) 69 patients with Type 1 diabetes of more than
3 months duration [M/F: 35/34, mean age: 44 years (13-74), mean
duration: 11 years (3 months-47 years)]; (c) 20 first-degree relatives
of Type 1 diabetic patients [13 parents (father/mother): 8/5, mean
age: 57 years (48-71), 3siblings (M/F): 2/1, mean age: 33 years
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(21-52), 4 offspring (M/F): 2/2, mean age 17 years (7-29)]; (d)
347 patients with Type 2 (non-insulin-dependent) diabetes mellitus
[M/F: 225/122, mean age: 52 years (17-82), mean duration: 7 years
(0-29)]; (e) 34 patients with alcoholic pancreatitis [M/F: 29/5, mean
age: 52years (34-68)]; (f) 26 patients with rheumatoid arthritis
(RA) [M/F: 6/20, mean age: 61 years (44-74)], and (g) 107 healthy
normal control subjects matched for age and sex with the Type 1
diabetic patients [M/F: 50/57, mean age: 35 years (2-80)]. Three re-
cent-onset Type 1 diabetic patients were followed up to 14 months.
All samples collected were frozen at — 80°C until assay.

Diabetes mellitus was categorized according to the guidelines of
the National Diabetes Data Group [11]. There was no evidence of
mixed connective tissue disease in the Type 1 diabetic patients, the

first-degree relatives of the Type 1 diabetic patients, the Type 2

diabetic patients, the patients with alcoholic pancreatitis or the
healthy normal control subjects. None of the subjects were compli-
cated with other organ-specific autoimmune diseases. The protocol
was approved by the Comittee on Investigation Involving Human
Subjects at the Toranomon Hospital. Informed consent was ob-
tained from each subject.

Immunofluorescence method for detecting human
pancreatic exocrine cell autoantibodies

Pancreatic exocrine cell autoantibodies were tested for by the indi-
rect immunofluorescence method using 3-um unfixed cryostat sec-
tions of blood group 0 human pancreata surgically removed from
non-diabetic gastric carcinoma patients. Acetone-fixed section (for
1 min) was also used to evaluate the effect of fixation on the staining
pattern. The samples were diluted 1:4 with 10 mmol/l phosphate-
buffered saline (PBS) (pH 7.2) and then applied to the sections.
They were then incubated at room temperature for 30 min in a moist
chamber. The sections were subsequently incubated for 30 min at
room temperature with fluorescein-isothiocyanate (FITC)-con-
jugated goat antisera to human whole immunoglobulin, IgG, IgA,
and IgM (Dakopatts, Glostrup, Denmark) diluted to 1:15 with PBS.
Each incubation was followed by washing three times for 5 min with
PBS. Slides were then mounted in 90% glycerol buffered with
0.5 mol/l carbonate buffer (pH 9.5) and were examined using a
Nikon Optiphot with epiillumination.

Sera were also tested against unfixed and acetone fixed (for
1min) cryostat sections of fresh human salivary gland, pituitary
gland, stomach, liver, kidney, oesophagus, and skin.

Identification of cytoplasmic antigen of pancreatic
exocrine cell autoantibodies by double-immunostaining
and immunoblotting analysis

Double-immunofluorescence staining of cryostat human pancreatic
sections was carried out using patients’ serum followed by incuba-
tion with FITC-conjugated anti-human IgM, IgG or IgA serum (Da-
kopatts) and mouse monoclonal IgG against cytoskeletal compo-
nents. Mouse IgG was visualized by incubation with biotinated
antimouse IgG followed by incubation with rhodamine-avidin com-
plex (Vector Co. Burlingame, Calif., USA). The antibodies against
cytoskeletal components used included monoclonal mouse anticy-
tokeratin antibodies (CAM 5.2: Becton-Dickinson, Mountain View,
Calif., USA and PKK1: Labsystem, Helsinki, Finland), mouse anti-
vimentin antibody (V9: Dakopatts) mouse antidesmine antibody
(DE-R-11: Dakopatts), antineuroglial filament antibody (NR4, Da-
kopatts), and mouse antitubulin antibody (YOL 1/34: Serotec Labs.,
Sapporo, Japan). Antiserum to pepsinogen (a gift from Dr.
M. Chiba, Kobe University, Kobe, Japan) was also used.

The effect of Triton X-100 on the antigen preservation of pancre-
atic exocrine cell antibodies and islet cell antibodies (ICA) was
examined as follows. The pancreatic sections were incubated with
0.5% Triton X-100 (Sigma, St Louis, Mo., USA) in PBS, pH 7.4 for

1 min at 25°C. After washing with PBS, the patients’ serum samples
were applied on the sections and stained by the methods for pancre-
atic exocrine cell antibodies and ICA. To test for double-immuno-
staining specificity, the following experiments were conducted.
Omission was carried out on the staining steps including the applica-
tion of patients’ serum, incubation with FITC-conjugated anti-
human immunoglobulins (IgM, IgG or IgA), application of mouse
monoclonal IgG against cytoskeletal components, or rhodamine-
avidin complex. Consecutive pancreatic sections (3 um) were also
stained using patients’ serum followed by FITC conjugated anti-
human immunoglobulins or antibodies against cytoskeletal compo-
nents. The absorption of the autoantibodies was investigated using
the tissue fraction of cytoskeletal components as follows. Fresh
human pancreatic tissue (2 g) was minced and rinsed 3 times with
chloroform and methanol (6:1, volume/volume). The tissue was ho-
mogenized in 10 ml of 1% Triton X-100-0.6 mol/l KC1-0.1 mmol/l
phenylmethylsulfonyl fluoride (PMSF) at 4°C using a Polytron
(Kinematica Co., Luzern, Switzerland). Pellets obtained after cen-
trifugation at 5000 g for 10 min were washed with 0.1 mmol/l PMSF-
PBS and then used as the cytoskeletal component [12]. The pellets
were resuspended in PBS using 0.5 ml per gramme of original tissue.
Human salivary gland, skin and liver were also subjected to the pro-
cessing described above. Sera were diluted 1:2 in PBS and absorbed
overnight at 4°C with an equal volume of the cytoskeletal conpo-
nent of each organ.

The cytoskeletal component of the pancreas and salivary gland
obtained as described above was kept at 95°C for 2 min in 1% so-
dium dodecyl sulfate (SDS)-0.192 mol/1 glycine-25 mmol/l tris-3%-
beta-mercaptoethanol-l mmol/l EDTA (pH 8.3), and then cen-
trifuged at 10000 g for 30 min. The supernatants were separated by
SDS-polyacrylamide-gel electrophoresis (SDS-PAGE) [13], and
were then transferred to nitrocellulose paper. Immunostaining by an
indirect peroxidase method was performed using the patients’ sera
at a dilution of 1:100 and the monoclonal antibodies against cyto-
skeletal components described above.

Detection of ICA and elastase 1

ICA was assayed by indirect immunofluorescence method as pre-
viously described [14, 15]. The quality of our ICA assay was evalu-
ated by the 3rd International Workshop on the Standardization of
ICA as follows; cutoff: 5 JDF units, sensitivity: 90% specificity: 92%.
Serum elastase-1 level was measured by specific RIA with a normal
range of 103-334 ng/dl [16].

Statistical analysis

Spearman’s correlation test was applied to compare ICA titres and
those of pancreatic exocrine cell antibodies. Fisher’s exact test was
employedin the statistical calculations to compare the prevalence.

Results

Detection of autoantibodies against human pancreatic
exocrine cells and identification of cytoplasmic antigens by
double-immunostaining and immunoblotting analysis

The indirect immunofluorescence method demonstrated
the presence of immunoglobulins that reacted with the
characteristic “fine fibrillar” intra-cytoplasmic structure
of the pancreatic acinar cells and duct cells in some
patients with Type 1 diabetes, first-degree relatives of
Type 1 diabetic patients, and a few with Type 2 diabetes
(Fig.1a). The staining pattern of acetone-fixed sec-
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tion did not differ from that of unfixed one. The char-
acteristic “fine fibrillar” cytoplasmic fluorescence was
detected in 23 of 107 (21%) patients with Type 1
diabetes, 4 of 20 (20%) first-degree relatives of Type 1
diabetic patients (1 father, 1sibling, and 2 offspring),
and in 3 of 347 (0.9%) patients with Type 2 diabetes.
The Ig subclass of the autoantibodies among fluorescent-
positive patients with Type 1 diabetes was IgM in 65%
(15/23), IgG in 26% (6/23), and both IgM and IgG in 9%
(2/23). Antibodies staining pancreatic exocrine cell
cytoplasm with a “fine fibrillar” pattern were not de-
tected in the 34 patients with alcoholic pancreatitis, the
26 patients with rheumatoid arthritis or the 107 control
subjects.

The “fine fibrillar” pattern of the cytoplasmic antigens
suggested that the antibodies recognized specific
antigenic determinants of the cytoskeletal components.
Double immunostaining suggested that acinar cell cy-

Fig.1a,b. Double-immunostaining of
human pancreatic acinar cells by serum
from a patient with Type 1 (insulin-
dependent) diabetes mellitus (a), and by
monoclonal antibody to cytokeratin
(CAM 5.2) (b). The fine fibrillar
cytoplasmic fluorescence stained by the
patient’s serum (a) seemed concordant
with the keratin filaments stained by
cytokeratin antibodies (CAM 5.2) (b).
Original magnification: x 308

tokeratin filaments, which were stained by rhodamine-la-
belled anticytokeratin monoclonal antibodies (CAM 5.2
and PKK1), were concordant with the cytoplasmic anti-
gens stained by FITC-labelled antihuman immunoglobu-
lins (Figs.1a and b). The antibodies were also positive for
pancreatic duct cells, and the staining pattern of the inter-
lobular duct cells was also concordant with the staining
pattern for anti-cytokeratin antibodies (CAM 5.2 and
PKK1). The positive samples for pancreatic exocrine cell
cytoplasm (titre: more than 1:32, n=14) also reacted
weakly to the cytoplasm of islet cells (Fig. 2). They were all
of IgM, and were positive for islets as well as pancreatic
exocrine cells on Triton X-100-treated sections. In con-
trast, all samples positive for ICA were of IgG, and reac-
tivity to islet cell cytoplasm was not detected on Triton X-
100-treated sections. Double immunostaining showed
that the positive fluorescence pattern of the islet stained
by patients’ sera was concordant with the staining pattern
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stained by anti-cytokeratin monoclonal antibodies
(CAM 5.2 and PKK 1).

Neither tubulin, vimentin, desmin nor neuroglial fila-
ments were stained in the cytoplasm of pancreatic exo-
crine cells. Control experiments were consistently nega-
tive. The study with consecutive pancreatic sections
showed that the “fine fibrillar” cytoplasmic fluorescence
stained with 23 Type 1 diabetic patients’ sera were similar
with the staining pattern of pancreatic cytokeratin fila-
ments.

The sera producing the “fine fibrillar” immunofluor-
escence pattern in the exocrine pancreatic cytoplasm and
positive reaction to islet cells were completely absorbed
by the Triton X-100-insoluble pancreatic fraction, but not
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Fig.3. Identification of cytokeratin polypeptides reacted with sera
from the patients with Type 1 (insulin-dependent) diabetes mellitus
by immunoblotting. Lane 1 shows cytokeratin bands immunos-
tained by specific monoclonal antibody against cytokeratin
(CAM 5.2). Lanes 2 and 3 show immunostaining with sera from two
Type 1 diabetic patients, who showed positive immunofluorescence
of thejr pancreatic cytokeratin filaments by double immunostaining.
A band corresponding to 40 kilodalton cytokeratin was stained (ar-
rowhead). A light band of lower molecular weight also stained, but
was not consistently detectable in other experiments. Lane 4: nor-
mal control subject’s serum

Fig.2. IgM autoantibodies to the
cytokeratin of pancreatic exocrine cells
also showed weakly positive staining of
the islet cell cytoplasm. Double-
immunostaining study also showed that
the autoantibodies were against islet
cytokeratin. Original magnification:

x 154

by the Triton X-100-insoluble fractions of the salivary
gland, liver or skin.

Immunoblotting analysis showed that the autoanti-
bodies, which showed positive immunofluorescence for
pancreatic cytokeratin filaments by double immunostain-
ing, reacted with the corresponding band of 40 kilodalton
pancreatic cytokeratin (Fig.3). The autoantibodies failed
to react with cytoskeletal fraction from salivary gland.

These results indicated that one of the antigens for
these autoantibodies was pancreatic cytokeratin.

Tissue specificity of immunofluorescent reactions in
Type 1 diabetes, first-degree relatives of Type 1 diabetic
patients, Type 2 diabetes, alcoholic pancreatitis, and RA

The sera of 3 of 23 patients with Type 1 diabetes which
gave positive “fine fibrillar” immunofluorescence to the
pancreas also gave positive reactions with pepsinogen-
containing chief cells of the stomach (Figs.4a and b).
Double-immunostaining showed that the immunofluo-
rescence reaction was also against cytokeratin in the gas-
tric chief cells. The sera from 23 patients with Type 1
diabetes, 4 first-degree relatives of Type 1 diabetic pa-
tients, and 3 with Type 2 diabetes, which were positive for
the pancreas, did not react with human salivary gland, pi-
tuitary gland, kidney, liver, oesophagus or skin, despite
the presence of cytokeratin peptides in these tissues.
Sixty-two percent (16/26) of the sera from RA patients
showed positive staining of the keratinized layer of the
skin. However, none reacted with the remaining tissues,
including pancreas, salivary gland, pituitary gland, stom-
ach, kidney, liver and oesophagus. None of the samples
from the 34 patients with alcoholic pancreatitis or from
the 107 control subjects reacted with pancreas, salivary
gland, pituitary, stomach, kidney, liver, oesophagus or
skin.



T.Kobayashi et al.: Cytokeratin autoantibodies in Type 1 diabetes mellitus 367

Clinical correlations of autoantibodies to pancreatic
cytokeratin in Type 1 diabetes patients

Pancreatic cytokeratin autoantibodies (PKA) were de-
tected in 39% (15/38) of the patients with Type 1 diabetes
whose duration of diabetes was less than 3 months, and
the prevalence of PKA decreased as the duration of
diabetes increased (Fig.5). PKA were of the [gM class in
87% (13/15) of recent-onset (<3 months) patients, and
IgG-PKA became more prevalent in the subjects with a
longer duration of diabetes (Fig.5). The PKA titre ex-
pressed by dilution ratio of the sera ranged from 4 to 256
(Table 1). There was no difference between PK A-positive
Type 1 diabetic patients and PKA-negative patients in
terms of sex ratio (M/F) [11/12 (PKA ") vs 41/43 (PKA 7)]
and age at onset [21 £3 years (PKA™) vs 28 +2 years
(PKA")]. The titres of PKA in 3 Type 1 diabetic patients,
who were followed up to 14 months after the clinical

Fig.4a,b. Serial sections of human
gastric mucosa stained by serum from a
patient with Type 1 (insulin-dependent)
diabetes mellitus (a) and by serum
against pepsinogen (b). The positive cells
for a “fine fibrillar” cytoplasmic
cytokeratin stained by the patient’s
serum (a) were also positive for
pepsinogen granules (arrowheads) (b),
suggesting that the glandular cells
reacting with the patient’s serum were
gastric chief cells. Original
magnification: x 200

onset, decreased with the duration of diabetes (Fig. 6).
The longitudinal changes in titres of PKA did not corre-
late well with those of ICA. Interestingly, the decrease in
the titre of PK A was accompanied by the decline of abnor-
mally elevated pancreatic-specific elastase-1 level in two
cases (Fig.6). The detailed clinical course in these two
cases was described elsewhere [3]. Three (one father, one
sibling, and one offspring) of four PK A-positive first-de-
gree relatives of Type 1 diabetic patients also had ICA.
One father and one offspring, who were positive for both
PKA and ICA, showed mild glucose intolerance.

There was a positive association between PKA and
ICA positivity in patients with Type 1 diabetes: PK A were
positive in 28% (17/60) of the ICA-positive subjects, but
inonly 13% (6/47) of the ICA-negative subjects (p = 0.05).
In addition, a significant correlation was demonstrated
between the titres of PKA and those of ICA (r,=0.63,
p<0.01,n=23 Fig.7).
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Fig.5. The prevalence of
pancreatic cytokeratin
autoantibodies (PKA)in
Type 1 (insulin-depen-
dent) diabetic patients.
PKA became less prevalent
with the duration of
diabetes, and the Ig
subclass of PKA switched
from IgM to IgG. The
numbers in parentheses
indicate the number of
patients tested for PKA.
B PKA-IgM;

PKA-IgM + IgG;

I PKA-IgG
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Fig.6a-c. Longitudinal changes in the titres of pancreatic cytoker-
atin autoantibodies (PKA), islet cell antibodies (ICA), and serum
pancreatic specific elastase 1 levels in three patients with Type 1
diabetes [a: case 1 (45 year, M), b: case 2 (30 year, M), c: case 3
(23 year, F)]. In case 1 and 2, elevated levels of elastase 1 (@---@) as
well as PKA (@—@) decreased with the duration of disease. 0—0:
ICA (For the conversion of the titre of ICA to JDF unit, multiply 5
to the titre presented in the figure.)

Discussion

We report here the presence of distinct autoantibodies to
pancreatic exocrine cells in newly-diagnosed patients with
Type 1 diabetes. Double-immunostaining indicated that
the antibodies were directed against pancreatic cytoker-
atin, and immunoblotting analysis demonstrated that the
antigen was a 40 kilodalton cytokeratin peptide.

Table 1. Frequency distribution on the titre of pancreatic cytoker-
atin autoantibodies in the subjects

Titre Type 1 diabetic patients First-degree Type 2
Duration Duration relatives of diabetic
<3months >3 months Type 1diabetic patients
n n patients n

n

Negative 23 61 16 344

1: 4 1 1 1

1. 8 1 2 2 1

1: 16 3 2 1 1

1: 32 4 2

1: 64 4 1

1:128 2

1:256 1
38 69 20 347
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Fig.7. Correlation between the titre of pancreatic cytokeratin auto-
antibodies (PKA) and that of islet cell antibodies (ICA) in PKA-
positive subjects with Type 1 diabetes. rs = 0.63, p < 0.01

Cytokeratin filaments are a family of intermediate
filaments (IFs), which constitute a part of the cytoskeletal
system [17-19]. They are present in the cells of epithelial
origin, where they play a role in the cellular framework
and also in the organization of relations between the plas-
ma membrane, cytoplasm and nucleus [20]. The subunits
of cytokeratin filaments are composed of at least 19 poly-
peptides, and the keratin filaments expressed are ex-
tremely variable, depending on the organ and the stage of
cellular differentiation [17, 18]. In pancreatic exocrine cell
cytoplasm at least three types of cytokeratin polypeptides,
including 40 kilodalton (cytokeratin number 19), 45 kilo-
dalton (number 18) and 52.5 kilodalton (number 8) pep-
tides, have been documented [17]. It cannot be ruled out
that the patients’ sera failed to react with other types of
pancreatic cytokeratin during immunoblotting analysis
because some of the human autoantibodies to cytoskele-
tal components were unable to react with SDS-denatured
antigens on immunoblotting [21].
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The mechanism of the occurrence of PKA remains
speculative. Mild to moderate lymphocytic infiltration
around pancreatic acinar cells as well as islet cells and ele-
vation of the serum levels of pancreas-specific enzymes
have been reported in Type 1 diabetes [1--3, 22]. Further-
more, severe atrophy of the exocrine pancreatic tissues
has been described in some ICA-positive patients with
Type 1 diabetes [23]. These results suggest that both the
exocrine and the endocrine pancreas are involved in the
pathogenesis of Type 1 diabetes. It is noteworthy thatin a
few cases studied higher PKA titre at the clinical onset of
Type 1 diabetes was accompanied by elevated serum level
of pancreas specific clastase-1 followed by subsequent de-
crease of this enyzme (Fig.6). Therefore, it is possible that
antibodies to pancreatic cytokeratin may be raised as a
consequence of pancreatic exocrine cell damage. It may
be related to viral insults [24]. IFs have been documented
to play an important role in the replication and assembly
of viruses [25-27]. Sharpe et al. [26] have reported that cy-
toplasmic IFs from cultured cells infected with reovirus
types 1 and 3, which are associated with virus-induced
diabetes in animals [28], were surrounded by viral inclu-
sions and became markedly disrupted. Thus, it is conceiv-
able that the release of antigenically altered IFs from
virally infected cells may provide the stimulus for
autoantibody production. Autoantibodies to IFs of neural
cells (neurofilaments) are also reported in degenerative
diseases such as kuru and Creutzfeldt-Jakob disease [29].
In addition, the presence of autoantibodies to microtu-
bules has been reported in Type 1 diabetes [30], however
organ-specificity was not examined. Another possibility
for the occurrence of pancreatic cytokeratin autoanti-
bodies may be the existence of molecular mimicry
between viral proteins and human IFs proteins [31, 32].
Sequence homologies have been reported between
Epstein-Barr virus and cytokeratin peptides [31]. Viral in-
fection may raise IgM antibodies, which then cross-react
with cytokeratin peptides. Such antibodies would later
switch to the IgG class. Some viral infections were associ-
ated with IgM autoantibodies to cytoplasmic IFs [33-35].
Recently, the presence of IgM surface autoantibodies,
which were polyreactive with pituitary cells and lympho-
cytes, was reported in recent-onset Type 1 diabetic pa-
tients [36, 37]. The possibility cannot be ruled out that
pancreatic cytokeratin autoantibodies could be natural
antibodies, which were produced by CD5-positive B cells
[38]. Such natural antibodies are quickly enhanced in re-
sponse to exogenous antigens in the course of viral, bac-
terial or parasitic infections, and almost all of the anti-
bodies are IgM with capacity to bind with multiple
antigens [39]. Further study on the polyreactivity of cy-
tokeratin autoantibodies to a variety of antigens may con-
tribute to characterize the nature of the autoantibodies.
Autoantibodies to the keratinized layers of the skin or
oesophagus have also been reported in theumatic diseases
including RA, systemic lupus erythematosus, and
Sjogren’s syndrome [21, 40, 41]. In the present study, none
of the Type 1 diabetic sera positive for pancreatic cytoker-
atin were positive for the keratinized zone of human skin.

The cross-reactivity of pancreatic exocrine cell cy-
tokeratin autoantibodies with cytokeratin filaments of the

pancreatic islet and gastric chief cells is of great interest,
because this suggests a common endodermal origin for
pancreatic acinar cells, islet cells, and gastric chief cells.
The possibility cannot be ruled out that the primary
antigen of cytokeratin autoantibodies belongs to cytoker-
atin of the islet cell or gastric chief cell. Recently, the
presence of a 40 kilodalton cytokeratin peptide was re-
ported in the normal pancreatic islets [42].

PKA could be a pathogenetic factor responsible for
pancreatic exocrine or endocrine cell damage in Type 1
diabetes, since the cytoskeletal system anchors the termi-
nal to the plasma membrane [20], and shares antigenic
determinants with some membrane proteins [43,44]. Diaz
et al. [45] suggested that cytokeratin autoantibody from
the patients with pemphigus was able to recognize an ex-
tracellular domain to a specific cytokeratin.

Different “fine fibrillar” pattern of cytokeratin in our
study (Figs. 1 aand b) from previousstudies[18,43,44] may
be explained by the different substrate and treatment used.
We used unfixed and acetone-fixed cryostat human tissue
sections for detecting cytokeratin autoantibodies to
examine an organ-specificity, while other studies [18, 43,
44] dealing with cytoplasmic structure used fixed cultured
cells.

In conclusion, autoantibodies against the cytokeratin
of pancreatic acinar cell were detected in some newly-di-
agnosed patients with Type 1 diabetes, suggesting that the
exocrine pancreas as well as the pancreatic islet is in-
volved in the pathogenetic process of Type 1 diabetes.
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