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SUMMARY

An old concept to
autoimmunity is the existence of immunologic
cross reactions, or shared determinants
between an exogenous agent and self antigen.
To study molecular mimicry between the
Candida antigen and an autoantigen, sera from
clinical specimens were screened, based on
seronegativity or positivity for thyroid, ovary
and adrenal antibodies. Compared with tissue
antibody negative sera and sera from healthy
controls, samples from positive tissue
antibody subjects exhibited significantly
higher levels of Candida IgG (P<0.001) IgM
(P<0.001) and IgA (P<0.01) antibodies.
While Candida antibodies were elevated in
60% of tissue antibody positive samples, these
antibodies were present in only 7.5% of tissue
antibody negative subjects and in 10% of
healthy controls. Since PAGE electrophoresis
showed similar bands mobility in Candida and
different tissues, these positive antibodies and
rabbit anti Candida antibodies were reacted
in immunodiffusion and Western Blot Assay
against Candida and tissue antigens,
simultaneously. The results of immuno-
diffusion showed a clear precipitation

account for

line against tissue antigens when rabbit anti
Candida or human positive Candida serum was
used. Similarly, Western Blot Assays with
rabbit or human anti Candida serum showed
several positive bands with Candida and one
or two positive bands with different tissues.
The common antigens were located in the
regions of 72 and 36 KD. The 72 KD was
detected in capsule antigens, placenta, ovary,
adrenal, thymus, liver, pancreas, spleen, brain
and kidney, but not in sperm or epithelial cell
antigens. The 36 KD antigen was positive in
placenta, spleen adrenal, pancreas and capsule
tissues. Absorbtion of sera containing high
levels of Candida antibodies with tissue
antigens caused 10-15% reduction in antibody
titers. Moreover, treatment of thyroid anti-
body positive sera with C. Albicans caused a
similar reduction in thyroid antibody levels.
These reductions in antibody levels are an
additional support for cross reactivity between
C. Albicans and mammalian tissues. A
demonstration of immunological
reactivity between Candida and human tissues
may be associated with the possible
pathogenic role of Candida Albicans in the
development of autoimmune diseases which
warrants further investigation.

cross
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Autoimmunity is the result of multiple
factors, including immune defects, hormonal
constellation, genetic background, as well as
the participation of environmental elements
(20). Some of the most important
environmental factors that may be associated
with autoimmunity are infectious agents.
Viruses, bacteria and parasites may participate
as ubiquitous triggers in the breakdown of
tolerance and the development of autoimmune
disease (20). Antigenic similarity or
molecular mimicry between antigens of
infectious agents and host tissues has been
used to explain the induction of autoimmune
disease by microbes (3). Antigenic cross-
reactivity between host and bacteria is
exemplified by blood group substances and
bacterial polysaccharides; cardiac tissue and
streptococcal proteins; kidney tissue and E.
coli lipopolysaccharides; brain components
and the capsular polysaccharides of Neisseria
meningitidis group B and E. coli k,(15) and
Klebsiella nitrogenase or protein of Yersinia
and HLA-B27 (9). Viruses may also induce
autoimmune responses through shared
determinants on molecules normally present
on host cells, by altering the host immune
system, or by causing the expression or release
of “normally sequestered” self antigens.

Autoantibodies are frequently found in the sera
of virus-infected individuals, both during and
after infection. For example, after infection
with Epstein-Barr virus (16, 21, 22), antibodies
reacting with intermediate filaments of cells,
immunoglobulin, or thyroglobulin were
detected. Similarly, human infected with
hepatitis, herpes, mumps or measles viruses
can develop antibodies to their own
cytoskeletal components (16,21, 22). Candida
Albicans is the cause of substantial morbidity
and mortality in immunosuppressed patients
or in those superinfected with the fungus.
Circulating levels of Candida antigen,
antibodies and immune complexes are used
as useful markers for the diagnosis of
candidemia (4). Early detection of Candida
antigens and antibodies is of importance since
this yeast, in addition to candidemia, has been
implicated in polyglandular autoimmune
disease (19). In this autoimmune disease,
hypofunction of one or more of the endocrine
organs is frequently associated with chronic
cutaneous candidiasis. The most common
endocrine deficiencies in this disorder have
been hypoparathyroidism and addison’s
disease (19). High titers of organ-specific
antibodies to endocrine organs and parietal
cells of the stomach have been found (1, 11,
19). Despite description of the disease as
polyendocrinopathy- -candidiasis-syndrome in
several articles (1,7, 12-14, 17-19), no attempt
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[image: image3.jpg]was made to clarify direct involvement of
Candida in this autoimmune disease. Using
immunological techniques-mainly electro-
phoresis, Western Blot and immune absorption
in this study, we demonstrate cross-reactive
antigens and antibodies between Candida
Albicans and mammalian tissues. Detection
of these cross-reactivity may be one of the
many mechanisms by which Candida antigens
induce autoimmune disorder(s).

MATERIALS AND METHODS

Human antisera

Sera were chosen from 100 patients
diagnosed with autoimmune disease who were
sent to our clinical laboratory for autoimmune
screen. The autoimmune disease was noted
by the examining physician based only on
medical history and physical examination.
These clinical specimens were classified based
on negative or positive titers for thyroid
antibody, adrenal, ovary and parietal cell
antibodies. Healthy control samples were
obtained from the laboratory employees who
did not have any history of autoimmune
diseases. All sera used in immunological
assays were negative for human
immunodeficiency  virus, Treponema
pallidum, Hepatitis B core and surface antigen.
Only low levels of Epstein Barr, VCA IgG
antibodies were detected.

Preparation of C. Albicans antigens

The C. Albicans used in this study was
isolated from a clinical specimen and
identified according to the taxonomic criteria
of Lodder (10) as serotype A. The yeast was
grown in Sabouraud medium containing
polypeptone yeast extract and glucose. The
culture was incubated at 28°C with slight
agitation until mid-logarithmic phase,
harvested by centrifugation, and washed three
times with 0.1 M phosphate buffered saline
(PBS). Cytoplasmic antigens were prepared
by using a modified method described by

Hopwood (5). Cells were disrupted by
homogenization and centrifuged at 15,000 g
for 20 minutes. The supernatant containing
cytoplasmic proteins separated from the pellet
and protein concentration was determined.
The cytoplasmic antigen was analyzed for
enolase content which was 63%, with 37%
consisting of other cytoplasmic antigens.

Preparation of Rabbit Anti Candida

Cytoplasmic antigens (5 mg) were
emulsified in complete Freund Adjuvant
(CFA) and was injected intramuscularly every
other week to three different rabbits. The
fourth rabbit was injected with CFA alone and
used as control serum. After seven injections,
blood was removed and immunoglobulins
were prepared and tested for titers of Candida
antibodies. Serum from rabbits injected with
Staphylococcus lysate antigen in CFA was
also used as a control.

Measurement of Candida Specific
Antibodies By ELISA

Candida specific IgG, IgM and IgA were
measured by ELISA (Enzyme-Linked-
Immune-Sorbent-Assay) developed in our
laboratory. Briefly, Falcon microtiter plates
wee coated by overnight incubation at 4°C with
5 ng of cytoplasmic proteins diluted in 0.05M
carbonate buffer, pH 9.6. This optimum
coating concentration was determined by
checkboard titration of antigens against
positive and negative sera. Sensitized plates
were washed three times in 0.1 M PBS
containing 0.05% Tween (PBST). Two
hundred pul of each serum diluted from 1:200
were added in duplicate wells and were
incubated for 12 hours at 4°C. After washing
as above, an aliquot (200 ul) of the mouse
monoclonal anti-human IgG, IgM and IgA was
added to each well of a microtiter plate. The
plate was re-incubated, washed as before and
200 pl of the peroxidase labelled goat anti-
mouse IgG was added. After the third
incubation and final washing, freshly prepared
substrate (0.4 mg/ml orthopenylenediamine

CANDIDA ALBICANS & HUMAN TISSUE 3





[image: image4.jpg]dihydro-chloride (Sigma Chemical Co.) and
6v/w hydrogen peroxide in distilled water
(BDH, New Jersey) were added (100 pl/well)
to each plate. The reaction was stopped 30
minutes later by adding 4 normal H,S0O, (25
pl/well) and the optical density of each well
was read with an automated microplate reader
(Dynatech Laboratories, Virginia) at 492 nm.
Results were expressed as an ELISA value.
This value was defined as the last dilution of
serum giving absorbance (O.D.) twice that of
the negative control.

Source of Tissues

Human placenta and mucosal acetone
powder and myelin basic protein were
obtained from Sigma Chemicals, St. Louis,
MO. Tissue from the capsule surrounding the
silicone breast implant of three different
women with post surgical complications were
obtained from AMDL, City of Industry, CA.
Histopathological examination of this tissue
indicated the presence of striated muscle
maturing collagen, elastin, reticulin,
lymphocytes, plasmacytes and macrophages.
Other tissues, such as ovary, adrenal gland
thyroid, thymus, liver, pancreas, spleen, brain
and kidney were obtained from two different
sources;

1. a caucasian female - age 21, a normal
individual whose cause of death was due
to a gun shot wound eight hours earlier,
and

2. animal tissues (Pel-Freez Biologicals,
Rogers, Arkansas, USA).

Preparation of Human and Animal Tissue
Homogenates

Human and animal tissues stored at -
80°C, were thawed by gently swirling in ice-
cold homogenization buffer containing 0.1 M
Tris-HCI (pH 7.5), 15% (vol/vol) glycerol. 0.2
mM EDTA, 1.0 mM 1,4-dithiothreitol, 10 ug/
ml leupeptin and 1.0 mM phenylmethyl-
sulfonylfluoride (PMSF) (all components
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from Sigma Chemical). Several changes of
this buffer were used to remove blood from
the tissue and equilibrate the sample to 4°C.
After removal of fat and connective tissue, the
sample was homogenized in two volumes of
cold homogenization buffer using a Polytron
homogenizer. Homogenization was performed
within 5-10 minutes after thawing the tissue.
For heart and skeletal muscle samples, the pH
was monitored and adjusted to 7.5 using 0.01
N NaOH. The tissue homogenate was
transferred to a chilled, glass dounce
homogenizer (Wheaton, Millville, NJ, USA)
(clearance 0.07mm) and further homogenized
with 50 strokes on ice. The tissue homogenate
was treated with a nuclease solution containing
0.1 mg/ml deoxyribonuclease 1 (Sigma
Chemical), 5 mM MgCl, and 50 mM Tris-HCI
(pH 7.0) for 20 minutes on ice. After 15000 g
centrifugation, the final tissue homogenate
was aliquoted, frozen on dry ice/ethanol and
stored at -80°C (6). Protein concentrations
were determined using the Bradford method
(2) with bovine serum albumin as the standard.

Determination of tissue antibodies by
ELISA

Ovarian cell antigen, adrenal gland and
other tissue antigens, thyroglobulin and
microsomals were prepared at the
concentration of 10 microgram/ml in 0.1 M
carbonate buffer pH 9.6. Wells of microtiter
plates were separately coated with 0.1 ml of
the above antigens. After overnight incubation
at 4°C, plates were washed four times with
0.1 M phosphate buffer and coated with 2%
protease free bovine serum albumin.
Incubation and washing steps were repeated
and plates were used for antibody
measurement.

« Patient’s sera was diluted 1:200 with
0.1 M PBS pH 7.2 containing 1%
BSA.

¢ 0.1 ml of corresponding calibrators
(negative, low positive and high




[image: image5.jpg]positive) and patient’s sera were added
to duplicate wells.

* Plates were covered and incubated at
22-25°C for 60 minutes.

* An addition of a second antibody and
substrate was similar to the above
ELISA assay for determination of
Candida antibodies.

Sodium dodecyl sulfate polyacrylamide gel
electrophoresis (SDS-PAGE) and protein
blotting

Prior to electrophoresis, the tissue
homogenates and Candida antigens were
solubilized by heating at 90°C for 5 minutes
in a sample buffer containing 62.5 mM Tris-
HCI (pH 6.8), 2% (wt/vol) SDS, 10% (vol/
vol) glycerol, 0.1% bromophenol blue and 80
mM 1,4-dithiothreitol. An electrophoresis was
performed according to the method of Laemmi
(8), using either a 10% or 12% resolving gel
to separate the tissue-specific proteins. Each
lane contained 100 g of total protein isolated
from Candida or 20 pg from different tissues.
An electrophoretic transfer of proteins to
nitrocellulose membranes was performed
using a semi-dry blotting apparatus in cold
buffer containing 25 mM Tris-HCI (pH 8.3),
192 mM glycine, 20% (vol/vol) methanol and
0.1% (wt/vol) SDS (Sigma Chemical)
according to the manufacturer’s instructions.
Following transfer of proteins to the
membrane, the blot was rinsed twice in
phosphate-buffered saline (PBS: 58 mM
Na,HPO,. 17mM NaH,PO, and 68 mM NaC1
(pH 7.4) and incubated for 1 hr at room
temperature in blocking buffer containing 1%
(wt/vol) nonfat dry milk (Carnation) and 0.1%
(vol/vol) Tween 20 (Sigma Chemical) in PBS
(pH 7.4). The blot was immersed in wash
buffer containing 1% (wt/vol) nonfat dry milk,
0.5% (wt/vol) BSA. 0.1% (vol/vol) Tween 20
in PBS (pH 7.4) and incubated in the primary
antibody. Rabbit anti Candida, or human
serum with low or high titers of antibodies

against Candida were diluted 1:200 in a
blocking buffer and used in this assay. The
blot was washed again and incubated for 1
hour at room temperature in an alkaline
phosphatase-conjugated secondary antiserum
diluted in blocking buffer. After final wash,
the blot was prepared for color development
using Biorad (Richmond, CA) reagents.

Immunodiffusion

Immunodiffusion of antigen and antibody
was performed by ouchterlony method using
1% of agarose in sodium barbital buffer.

Absorption of rabbit and human serum
reactive against Candida Albicans, with C.
Albicans or tissue extracts

For the absorption of C. Albicans
antibodies, 1 ml of serum from rabbits
immunized with complete Freund Adjuvant
(CFA) or C. Albican in CFA and human sera
from three different subjects with elevated
Candida antibodies were mixed either with
10x10°% C. Albicans or with 10mg of thyroid,
or adrenal extract. This mixture of antibody-
antigen was kept at 37°C for two hours and
overnight at 4°C. After this incubation,
samples were centrifuged at 2000 g and
supernatant were used for measurement of
Candida antibodies and were compared with
the sera from before absorption.

Absorption of human sera reactive to
thyroid, with C. Albican

Three different sera with medium or high
levels of IgG and IgM anti-thyroid antibodies
were chosen for this absorption study. One
ml of each serum was mixed with 10x 10 C.
Albicans and similar to the above, the mixture
was kept for two hours at 37°C first and then
overnight at 4°C. After this incubation,
samples were centrifuged at 2000 g and
supernatants were used for measurement of
thyroid antibodies and were compared to the
antibody levels in the sera from before
absorption.

CANDIDA ALBICANS & HUMAN TISSUE 5
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Anti-tissue and anti-Candida antibodies

Sera from 100 different patients were
examined first for thyroid, ovary, adrenal and
Candida antibody levels and were classified
in four different groups:

A-negative tissue antibodies, 40
specimens;

B-high thyroid microsomal and
thyroglobulin antibodies, 20
specimens; and

C-high ovary or adrenal antibodies, 20
specimens each.

Sera were considered positive for tissue
antibodies only if levels higher than 3 standard
deviation that of the negative controls were
detected. All positive or negative samples for
tissue antibodies, as well as sera from 20
healthy controls, were measured simul-
taneously for levels of Candida IgG, IgM and
IgA antibodies. The results, which are
summarized in Table 1, showed an overall
elevation of Candida antibodies only in the
positive thyroid, ovary and adrenal antibody
specimens when compared to the tissue
antibody negative specimens. 60% of the
tissue positive antibodies showed elevated
Candida antibodies while only 7.5% of tissue
negative antibody and 10% of control
specimens had elevated Candida antibodies.
The P values were <0.001, <0.001 and <0.01

TasLE 1: Candida antibody levels in sera of 20 healthy controls
and 100 clinical specimens with negative (40 specimens)
or positive for thyroid (20 specimens), ovary (20
specimens) and adrenal antibodies (20 specimens).

IgG IsgM IgA
Healthy controls (n=20) 2683 + 1274 1325 + 582 2476 + 1832
Negative tissue antibodies (n=40) 2940 + 1420 1250 = 635 2690 + 1623
Positive thyroid antibodies (n=20) 5220 £ 2416 4680 + 3782 3700 + 1481
Positive ovarian antibodies (n=20) 4885 = 2170 3960 + 3219 4100 = 2112
Positive adrenal antibodies (n=20) 6187 + 1969 5187 + 2423 3920 + 161

6 VOIDANI etal





[image: image7.jpg]FiGure 1: Electrophoresis of Candida and different tissues. Each line
contains proteins isolated either from Candida Albicans or
from whole human tissue homogenates:

Lane 1: Molecularsize

Lane2: Candida

Lane3: Capsulesurrounding
siliconebreastimplant

Lane4: Candida

Lane5: Placenta

Lane6: Ovary

Lane7: Candida

1413 12 1110 9 8 7

o

for IgG, IgM, and IgA respectively. By
comparing tissue positive to tissue negative
antibodies, Candida antibody values were
highly significant for the IgG and IgM (p
<0.001) and less significant for the IgA
antibodies (p<0.01). Sera with highly positive
(greater than 10,000) and negative ELISA
values (smaller than 3,000) were chosen from
these  groups for performance of
immunological assays.

Lane8: Thymus

Lane9: Candida
Lane 10:Pancreas
Lane 1 1:Spleen
Lane 12:Candida
Lane 13: Thyroid
Lane 14:Brain

6 5 4 3 2 |

Molecular weight

112 KD
84 KD

53.2KD

349 KD
28.7 KD

20.5 KD

Electrophoresis of tissues and Candida
antigens

Analysis of Candida and different tissue
antigens by PAGE electrophoresis using 10%
gel or combination of 7% and 12% gel showed
several bands in tissue antigen with similar
positions of Candida antigens regardless of
acrylamide percentage used. Only results of
human tissue antigen separated on 7% and
12% gel are shown in Figure 1. However,

CANDIDA ALBICANS & HUMAN TISSUE 7





[image: image8.jpg]rabbit or calf tissue homogenate showed
significant similarity to human tissue (data not
presented). The band, which was present in
all tissues (capsule, placenta, ovary, thymus,
liver, pancreas, spleen, brain) and in Candida,
was determined (by kaleidoscope prestained
standards of Biorad, Richmond, CA) to be 72
KD size. This 72 KD antigen and other bands
were further studied for being the possible
cross reactive antigen(s) by immunodiffusion
and Western Blot Assay.

Immunodiffusion

Using rabbit anti-Candida cytoplasmic
antigen, Candida and different tissue antigens
were examined for antigen-antibody reaction
and appearance of precipitation lines. After
twenty-four hours incubation of 200 pg
proteins in 100 l of buffer with 300 pl of
rabbit anti-Candida, five precipitation lines
were observed with Candida antigen and one

FiGure 2: Immunodiffusion of Candida and human tissue
antigens with rabbit anti-Candida.

Wells 1,4:
Well2:
Well 3:
Well 5:
Well6:
Centre well:

Candidaantigen
Placenta

Ovary

Thyroid
Adrenal
Rabbitanti-Candida Albicans
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[image: image9.jpg]Figure 3: Detection of immunologic cross reactivity between Candida and
human tissues using rabbit anti-Candida Albicans.

Lane l: Capsuleantigen
Lane2: Placenta
Lane3: Candida

Lane 4: Ovary

Lane 5: Brain

Lane 6: Candida

72 KD

or two lines with different tissue antigens
which was the first indication of possible
cross-reactivity (Figure 2). Similar results
were obtained when the rabbit anti-Candida
was changed to human serum with high titers
of anti-Candida and tissue antibodies (data not
shown). None of the precipitation lines, shown
in Figure 2, were present when sera with low
titers of Candida or tissue antibodies were used
in this assay. Also, none of the pre-
immunization rabbit sera, as well as rabbit
anti-staphylococcus antigens were reacted
with Candida and tissue antigens.

Lane7: Adrenal

Lane8: Candida

Lane9: Spleen

Lane 10:Thyroid

Lane 11:Epithelial cell
line

Western Blot Assay

Western Blot Assay is the best available
technique for demonstration of cross reactive
antigen or antibodies.  This protein
immunoblotting was performed simul-
taneously on Candida antigens and different
tissues using the following antisera:

1. Rabbit Anti-Candida - this antibody
reacted with 72 KD band of capsule,
placenta, ovary, adrenal spleen,
thyroid and brain. Using Candida

CANDIDA ALBICANS & HUMAN TISSUE 9





[image: image10.jpg]TaBLE 2: Levels of antibodies against Candida Albicans
before and after absorption with C. Albicans or
tissue antigens expressed by optical densities

in duplicates.

Antibody source Before Absorption with  Absorption with  Absorption with
absorption Candida thyroid extract  adrenal extract
G IgM G IgM G IgM G IgM
Rabbit immunized with CFA 0165 0214 0168 0189 0183 0219  0.158 0.198
0172 0206 0153 0197 0191 0211 0.167 0211
Rabbit immunized with Candidain CFA 1.631 1548 0218 0334 1328 1265 1325 1.189
1752 1397 0227 0326 1397 1217 1314 1.198
Human serum A 1358 1135 0187 0279 1122 0931 1124 0.986
1416 1284 0192 0268 1032 0897 1097 0915
Human serum B 2167 1762 0254 0341 1811 1456 1728 1289
2258 1695 0232 0326 1.692 1394 1677 1316
Human serum C 0826 1236 0185 0245 0679 1032 0658 0987
0784 1148 0192 0238 0656 0969 0612 1.035

10

antigen this serum reacted clearly with
72 KD and several additional bands
(Figure 3). The other rabbit’s anti
Candida sera reacted similarly to the
one presented in this figure. Also, sera
from rabbits immunized with
Staphylococcus antigens in CFA did
not react with Candida and tissue
antigens.

. Serum from patients with high levels

of Candida and tissue antibodies - Two
different sera reacted with Candida,
and different tissues showed different

VOIDANI et al

reactivity. Although many bands were
detected with Candida and different
tissues, the common fraction in the
Candida extract, as well as the tissues,
was located between 72 KD in all
tissues and in some of them at 36 KD,
Figure 4. Similar results were
obtained with the second serum (data
not shown).

3. Serum from patients with low levels
of Candida and tissue antibodies - At
dilution of 1:200 (optimal condition
for Western Blot), none of the control




[image: image11.jpg]sera and clinical specimens with
negative Candida and tissue antibody
reacted with 72 KD and 36 KD or other
fractions of Candida or tissue antigens
(data not shown).

Absorption of rabbit and human sera

Rabbit anti C. Albicans or human sera
with elevated Candida IgG or IgM levels were
absorbed either with C. Albicans or with tissue
antigens. Results are presented in Table 2. In
both, rabbit and human sera Candida
antibodies were removed completely (almost
up to 100%) when C. Albicans was added. Due
to this absorption, the optical densities in the
ELISA Assays were reduced to the
background levels. However, when the sera
with positive Candida antibodies were treated
with thyroid or adrenal extracts, 10-15%

reduction in optical densities or Candida
antibody levels were observed due to
absorption with tissue antigens (Table 2).

These antibodies were not present in the
serum of the control rabbit injected with CFA
alone. Therefore, they were not affected by
absorption with Candida or tissue antigens
(Table 2).

A similar absorption was also performed
on human sera positive for thyroid antibodies
with C. Albicans. Optical densities of three
different human sera from before and after
absorption with C. Albicans are presented in
Table 3. Similar to earlier experiments, C.
Albicans was capable of reducing optical
densities of thyroid antibodies by 10 - 15%
(Table 3).

TaBLE 3: Levels of antibodies against thyroid before
and after absorption with Candida Albicans
expressed by optical densities in duplicates.

Antibody source Before absorption After absorption
IgG IgM 1gG IgM
Human serum 1 1.182 0817 0.927 0618
1046 0931 0908  0.699
Human serum 2 0762 0619 0.658 0.527
0815  0.684 0.689  0.566
Human serum 3 0587 1278 0494 0982
0615 1.193 0512 0998
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human tissues antigens

: Detection of immunologic cross reactivity between Candida and
sing serum#2 with high titers of antibody

against Candida Albicans and human tissues.

Lane 1: Capsule
Lane?2: Candida
Lane3: Pancreas

DiscussioN

Molecular mimicry has long been
implicated as a mechanism by which microbes
can induce autoimmunity (23). The best
known example of molecular mimicry and
autoimmunity is rheumatic fever, in which
antigenic cross-reactivity between cardiac
tissue and streptococcal polysaccharides is
believed to induce an autoimmune reaction
targeted at the heart valves.
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Lane4: Spleen
Lane5: Candida
Lane6: Adrenal

72 KD

36 KD

Serological studies have shown the
development of endocrinopathies and organ
autoimmunity in patients with chronic
mucocutaneous candidiasis (CMC) as well as
in chronic vaginal candidiasis (CVC). The
term autoimmune polyendocrinopathy-
candidosis-ectodermal is used when patients
suffer from combination of endocrine failure
and chronic mucocutaneous candidiasis (1,7,
11-14, 17-19). Adrenal antibodies, steroidal
cell antibodies, which bind to human ovary,
testis, placental and parietal cells, have been




[image: image13.jpg]demonstrated in sera of these patients (1, 11,
19). In chronic vaginal candidiasis, an
association between this disease, ovarian
disorder, and autoantibodies against ovary,
thymocytes, and B-lymphocytes was found.
Ovarian disorders were reported in 75% of
CVC patients, and clinical remission in the
symptoms of CVC coincided with resumed
menstrual spotting and reduction in titers of
autoantibodies (1, 11). Despite these indirect
associations between CMC, CVC and
endocrine organ and parietal cell antibodies,
no atiempt was made to prove immunological
cross reactivity between Candida and human
tissues, which was the aim of the present study.

Initially, we used sera from clinical
specimens with possible autoimmune diseases
either with negative or positive thyroid, ovary
and adrenal antibodies, and examined them
for the levels of Candida IgG, IgM and IgA
antibodies. Levels of these antibodies also
were compared to healthy controls.
Demonstration of high levels of Candida
antibodies in specimens with elevated tissue
antibodies was an indirect indication of
possible cross reaction between Candida and
human tissue (Table 1). This association was
further strengthened by the performance of
SDS gel electrophoresis and the detection of
similar electrophoretic mobility bands of
Candida and different tissue antigens (Figure
1). Therefore, polyclonal antibodies were
raised in rabbits against the same Candida
cytoplasmic antigen used in our ELISA plates
and for gel electrophoresis.

These rabbit anti-Candida antibodies
were used in a double immunodiffusion
technique and clearly showed that several
precipitation lines were formed with Candida
antigen and one line with human tissues.
However, none of the sera from pre-
immunization stage reacted with Candida and
tissue antigen, which is an indication of the
specificity of this reaction. Formation of
precipitation line(s), in results of antigen

(human tissue), antibody (rabbit anti-Candida)
reaction, was the first indication of cross
reactivity or molecular mimicry between
Candida and human tissue (Figure 2).
Although in this figure, only the reaction
between Candida antibody with human
placenta, ovary, thyroid and adrenal antigens
is shown, other tissue antigens, such as
thymus, spleen, liver, parietal cell, striated
muscle, pancreas, kidney reacted in a similar
manner (data not shown).

By performing Western Blot assays after
separation of Candida and tissue antigens and
reacting them simultaneously with rabbit anti-
Candida or human serum with high levels of
Candida antibodies, we were able to
demonstrate further the cross reaction between
Candida and human tissue antigens. These
cross reactive antigens were located in the
regions of 72 KD and 36 KD. The 72 KD
antigen was positive with all tissues tested
including brain. The 36 KD antigen was
positive in placenta, spleen, adrenal, pancreas,
and capsule tissues. Other antigens prepared
from sperm, epithelial cell line (HEP-2) or
myeloid cell line (K562) were not reactive
with these antibodies. Additionally, no
difference was observed between human or
other mammalian tissue reaction with rabbit
or human positive Candida antibodies in all
immunological assays (Figures 3, 4). To
further demonstrate cross-reactive antigens
between C. Albicans with mammalian tissue
antigens, absorption studies were performed
and found that:

1. Rabbit or human sera with elevated
Candida antibodies were absorbed
completely when C. Albicans were
added (Table 2).

2. Treatment of Candida antibodies with
thyroid or adrenal extracts were
capable of reducing Candida specific
IgG and IgM antibodies by 10-15%,
which is an indication degree of cross-
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with these mammalian tissues (Table
2).

3. Treatment of human sera containing
high levels of thyroid antibodies with
C. Albicans caused similar 10-15%
reduction in thyroid antibody levels.

A demonstration in reduction of antibody
levels by using different methods;

a. absorption of Candida antibodies by
addition of thyroid or adrenal antigens,
and

b. absorption of thyroid antibodies by
addition of C. Albicans

are additional support for cross reaction
between C. Albicans and mammalian tissues,
including human.

Although molecular mimicry has long
been implicated as a mechanism by which
microbes can induce autoimmunity, other
factors such as polyclonal T-cell activation by
the bacterial antigen and MHC Class II
induction are equally important. Our
demonstration of homology between Candida
and tissue antigens does not necessarily mean
that an autoimmune response would emerge
upon infection with Candida. In order to prove
that a sequence homology leads to auto-
immunity, it is necessary to show that
challenging the host with the 72 KD and/or
36 KD antigen of Candida could result in an
autoimmune response unrelated to direct
infection of the target tissues. For example,
the induction of adrenal antibodies give rise
to adrenal failure, and ultimately poly-
glandular autoimmune disease. Further
studies are needed to evaluate the significance
of such molecular mimicry for the
pathogenesis of diseases.
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