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Abstract
Ulcerative colitis (UC) is an inflammatory
bowel disease of unknown aetiology. In this
study, serum samples from 80 patients withUC
were studied for the presence of various auto-
antibodies and soluble interleukin-2 receptor
molecules (sIL-2Rs) in an attempt to determine
the degree of activation of the immune system
in this disease process. Autoantibodies
detected included rheumatoid factors (in 5% of
patients), antinuclear antibodies (in 51-3%),
anti-Ro(SSA) (in 1.3%), anticardiolipin anti-
bodies (IgG and/or IgM classes in 26-3%),
anti-double stranded DNA (IgG orIgM classes
in 45%), and antineutrophil cytoplasmic anti-
bodies (ANCAs, in 30%). The ANCAs had a
perinuclear pattern (p-ANCA) in 95-8%, with-
out antimyeloperoxidase activity, at least in an
enzyme linked immunosorbent assay (ELISA)
system. Raised concentrations of sIL-2R were
found in 32-5% ofpatients (26/80, 18 with active
and eight with inactive UC). The mean (SD)
sIL-2R concentrations were significantly
higher in patients with active UC (595 (219)
u/mlv 406 (162) u/ml, p=0-0001) and in patients
with ANCAs (584 (177) u/ml in ANCA positive
v 447 (212) u/ml in ANCA negative patients,
p<0-01). The sIL-2R concentrations were cor-
related with increased serum concentrations of
C3c (r=0.23, p<0.05) or C4 (r=0.4, p<0001)
components of the complement system and
erythrocyte sedimentation rate (ESR, r=0-44,
p=0O0001). Platelets, ESR, and C3c were not
associated with disease activity (p=0-06, 0-33
and 0.86) whereas mean (SD) serum concen-
trations of C4 were higher in active disease
(37.4 (11.9) mg/dl v 32-3 (10-3) mg/dl, p<0-05).
The sIL-2Rs had 53% sensitivity and 82-6%
specificity for disease activity whereas platelet
counts had 53% sensitivity and 58-7% specific-
ity. To conclude, UC is accompanied by an
autoimmune response that results in the pro-
duction of several autoantibodies and cellular
immune activation, as shown by the high
sIL-2R concentration, is also present. The
identification of the target antigen(s) of
p-ANCA would possibly act as an indicator of
disease activity ifthis distinct subset ofANCAs
can be attributed to the pathogenesis of UC.
The sIL-2R concentrations seem to be a useful
laboratory marker for assessing activity of the
disease.
(Gut 1993; 34: 658-664)

Ulcerative colitis (UC) is an inflammatory bowel
disease of unknown aetiology characterised by
recurrent episodes of bleeding with mucus or

pus. Immunological abnormalities have long
been considered as one of the multiple factors
contributing to the aetiology of the disease.'
High frequencies of several autoantibodies, in-

cluding rheumatoid factors, antinuclear anti-
bodies (ANAs), precipitating antibodies to
extracted cellular antigens (Ro(SSA), La(SSB),
Sm, and U,nRNP), anti-double stranded DNA
(anti-dsDNA), anticardiolipin (anti-CL), and
antineutrophil cytoplasmic antibodies (ANCAs),
have long been established in many autoimmune
rheumatic diseases.23 Among them, anti-dsDNA
antibodies are highly specific for the diagnosis
of systemic lupus erythematosus,45 whereas
ANCAs have been previously reported in serum
samples from patients with Wegener's granulo-
matosis.67 Moreover, these two autoantibodies
are often correlated with disease activity.5`8 The
ANCAs in Wegener's granulomatosis seem to be
directed against an elastinolytic proteinase and
give generalised cytoplasmic granular neutrophil
staining by indirect immunofluorescence
(c-ANCA).' By contrast, patients with renal
diseases caused by idiopathic necrosis or crescen-
tic glomerulonephritis have been found to react
mainly with myeloperoxidase and to give a
perinuclear staining (p-ANCA). "
We and others have previously shown that

disorders associated with cellular activation,
such as autoimmune, neoplastic, and infectious
diseases, are characterised by increased serum
concentrations of soluble interleukin-2 receptors
(sIL-2Rs), which correlate with disease acti-
vity."l 12 In inflammatory bowel disease well
defined biochemical and haematological indica-
tors such as, C reactive protein, a, acid glycopro-
tein, erythrocyte sedimentation rate (ESR), and
platelet counts do not satisfactorily quantify
activity of disease. 3

In this study, serum samples from 80 patients
with UC were studied for the presence of several
autoantibodies (including ANCAs) and the con-
centrations of sIL-2Rs in an attempt to deter-
mine the degree of activation of the immune
system in the disease process. The possibility
that the activity, severity, and extent of the
disease correlated, with the presence of autoan-
tibodies or increased sIL-2R concentrations was
also investigated.

Patients and methods

PATIENTS
Serum samples from 80 consecutive unselected
patients with UC were studied. The diagnosis of
UC was based on clinical, radiological, endo-
scopic and histological evaluation. '4 The activity,
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TABLE I Association ofanatomical extent and specific
severity ofdisease in 80 patients with ulcerative colitis

Anatomical extent

Proctitis (%) Left colitis (%) Pancolitis (%)
Severity ofdisease (n= O) (n=47) (n=23)

Mild 100 29-8 0
Moderate 0 27-7 21-7
Severe 0 42-5 78-3

extent, and severity ofUC (Table I) were defined
according to Truelove's criteria. 5 The activity of
UC in particular was further defined according to
the definition of Binder et al,4 modified by us as
follows. Active disease was recorded when bowel
movements were more than two a day with daily
presence of blood, or pus and with or without
systemic symptoms (fever, tachycardia, or
weight loss). Inactive disease was recorded when
the patients had normal bowel function without
blood, mucous, or pus, and without systemic
symptoms.'6 Forty six patients (23 men and 23
women, age range 18 to 64 years, mean age 50,
duration of disease 58-8 (71-7) months) had
inactive disease, and 34 patients (13 men and 21
women, age range 14 to 75 years, mean age 40,
duration of disease 54-4 (6219) months) had
active disease. Nine out of 46 patients with
inactive disease and six out of 34 patients with
active disease were taking steroids or other
immunosuppressive agents (azathioprine) before
and on the day ofthe collection ofserum samples.
Pairs of serum samples taken from 10 patients
with active disease and during a previous clinical
remission were also available.

HAEMATOLOGICAL STUDIES
Blood was collected for concurrent measurement
ofESR, platelet counts, haemoglobin concentra-
tion, packed cell volume, and leucocyte counts
by standard procedures.

SEROLOGICAL STUDIES
Coded serum samples were stored at - 30°C until
tested. Activity ofrheumatoid factors was detec-
ted by the latex fixation test (positive rheumatoid
factor titre ¢ 1:40) and ANAs by the indirect
immunofluorescence technique with Hep-2
epithelial cells as substrate (positive ANA titre

TABLE II Frequency ofvarious autoantibodies

Nornal controls Patients

Autoantibodies n Positive (%) n Positive (%)

RF 170 0 80 5*
ANA 170 0 80 51-3t
Anti-Ro (SSA) 170 0 80 1-3t
Anti-La (SSB) 170 0 80 0
Anti-Sm 170 0 80 0
Anti-U,nRNP 170 0 80 0
Anti-dsDNA (IgG and/or IgM) 119 0 80 45t
Anti-CL (IgG and/orIgM) 261 2-3 80 263¶
ANCA 65 0 80 30§
Anti-MPO 65 0 80 0
Autoantibodies (of at least one specificity) 261 2-380 763¶

Fisher's exact test,*p<0 02; tp<0-0005; tNS; §p<0-001; ¶X2 test p<00005.
RF=rheumatoid factors; ANA=antinuclear antibodies; Anti-dsDNA=antibody to double stranded
DNA; Anti-CL=anticardiolipin; ANCA=antineutrophil cytoplasmic antibodies;
Anti-MPO=antibodies binding to human myeloperoxidase.

¢ 1:80). The presence of precipitating antibodies
to extracted cellular antigens Ro(SSA), La(SSB),
Sm, and U,nRNP, was detected by counterim-
munoelectrophoresis against calfthymus extract.
The concentrations of IgG and IgM, anti-CL,
and anti-dsDNA antibodies were measured by
quantitative isotype specific solid phase enzyme
linked immunosorbent assays (ELISAs), as des-
cribed previously with modifications for the anti-
dsDNA ELISA.38 Briefly, native DNA (Sigma)
was dissolved in phosphate buffered saline (PBS)
to a final dilution of 50 gg/ml. Polystyrene
microtitre plates were pretreatea with 50 ug/ml
poly-L-lysine in PBS for two hours at 37°C.
Poly-L-lysine was then removed and the wells
were washed twice with PBS. The DNA prepara-
tion (50 ,ul) was added to each well and the plates
were incubated for one hour at 37°C and subse-
quently overnight at 4°C. The DNA was then
removed and the wells were washed three times
with PBS and then treated with 100 ,ul of S,
nuclease solution of 50 IU/ml; (incubation for
one hour at 37°C). After removal of S, nuclease
and washing, the remaining free binding sites
were blocked by addition of 100 ,u1 of 10%
bovine serum in PBS (BS-PBS) to each well (and
incubation for one hour at room temperature).
After washing, 50 ,ul of 1:50 serum solution in
10% BS-PBS were added to duplicates and
incubated for one hour at room temperature.
After a further washing, 50 ul alkaline phos-
phatase conjugated goat antihuman IgG or anti-
human IgM (diluted to 1:1000 in 10% BS-PBS)
was added to each well. Incubation for 90
minutes at room temperature was followed by
five washings with PBS. Subsequently, 50 ,ul of
substrate solution (p-nitrophenyl phosphate dis-
solved in 1 mg/ml substrate buffer) were added to
each well and the plates were incubated for 30
minutes at 37°C. The reaction was stopped by
adding 50 ,ul 3N NaOH to each well. The optical
density of each well was read at 405 nm in a
microplate reader (Dynatech, England). In each
assay the between day variation of optical density
values was eliminated by referring optical density
values of every tested sample to binding units as
described previously. 7 The results were
expressed as a binding index calculated by divid-
ing the binding units ofevery sample by the mean
binding units ofthe control group plus 3 SDs (for
anti-dsDNA) or 4 SDs (for anti-CL) multiplied
by 100. According to this formula, a binding
index of 100 was defined as the cut offpoint. The
properties of the isotype specific ELISAs have
been examined and standardised in extensive
preliminary experiments.38 Also, the adoption of
these stringent cut off points for positivity pre-
cluded the possibility of false positive results.8 18
C reactive protein and C3c and C4 components

of the complement system were measured by
single radial immunodiffusion (Behringwerke,
Germany). The normal range of values for reac-
tive protein (0-0-8 mg%), C3c (53-125 mg/dl),
and C4 (20-49 mg/dl) were those used in our
laboratory. The ANCAs were detected by the
indirect immunofluorescence technique with iso-
lated granulocytes (approximately 10 neutro-
phils from a single normal subject per slide) fixed
in 100% ethanol at 4°C for five minutes, air
dried, and stored at -20°C, as substrate. The
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Figure 1: Mean (SD) C3c and C4 concentrations in paired
serum samplesfrom 10 patients with active (A) and inactive
(I) ulcerative colitis. *p<0.05.

coded serum samples were tested at a dilution of
1:20 and stained with fluorescein labelled F(ab')'
y chain specific antibody as described elsewhere
(positive ANCA titre 1:20).'9 A direct binding
ELISA was used to detect antibodies binding to
human myeloperoxidase (anti-MPO, Calbio-
chem, Behringer, La Jolla, CA).'` According to
the manufacturer's instructions a sample with
optical density values three times that of the
control was defined as positive for anti-MPO
antibodies. The concentrations of sIL-2Rs in
serum samples were measured by a sandwich
ELISA method with monoclonal antibodies
against distinct epitopes of IL-2R (anti-Tac and
7G7/B6, provided by Drs T A Waldmann and D
L Nelson, NIH, Bethesda, Maryland) as previ-
ously described. 17 A reference reagent consisting
of culture supernatant of seven days phyto-
haemagglutinin stimulated normal peripheral
blood lymphocytes was used. The 1:10 dilution
of the culture supernatant was arbitrarily
assigned a value of 500 sIL-2R units/ml and
accordingly all the optical density values of
samples tested were converted to sIL-2R
units/ml. Every sample with values more than
the mean value ofhealthy controls plus 3 SDs was
defined as positive for increased sIL-2R concen-

tration (cut off point).

STATISTICAL ANALYSIS
Data were analysed by unpaired t test, x' (two by
two with Yate's correction or two by three),
Fisher's exact test, simple regression analysis,
and analysis of variance (ANOVA) where appli-
cable.

Results
Studies in our laboratory of serum samples from
healthy blood donors (12 to 53 years of age)
have shown no evidence of rheumatoid factors,
ANAs, anti-Ro(SSA), anti-La(SSB), anti-Sm,
anti-U,nRNP (170 serum samples), anti-dsDNA
(119 samples), or ANCAs (65 samples), and only
a few displayed low concentrations of anti-CL
antibodies (6/261 (2-3%), three with IgG and
three with IgM anti-CL antibodies) (Table II).
Furthermore, none of the blood donors studied
(48 samples) had increased sIL-2R concentra-

tions or C3c or C4 components of the comple-
ment system.

Increased concentrations ofC reactive protein
were found in only three patients with active UC
(1-3-7-05 mg%, 8 8%). No statistical difference
was found for components of the complement
system between patients (C3c (mean (SD) 98-7
(21-3) mg/dl) and C4 (34 4 (11-2) mg/dl) and
controls (C3c 100 (35 3) mg/dl and C4 32 5 (13)
mg/dl). Patients with active UC, however, had
significantly higher concentrations ofC4 than did
patients with inactive disease, whereas C3c was
not associated with activity ofdisease (Table III).
Moreover, the mean concentrations of C3c and
C4 in paired serum samples form 10 patients
during active disease and after a clinical remis-
sion confirmed this association (Fig 1). Hypo-
complementaemia was found in seven patients
(8-8%), all but one with inactive UC. This was
not significant (data not shown). No statistical
differences were found between the ESR, leuco-
cytes, platelets, packed cell volume, and haemo-
globin and the activity (Table III), severity
(ANOVA, p=0-22, p=0O07, p=014, p=0 10,
and p=0-11 respectively), or extent of the
disease (ANOVA, p=0 53, p=044, p=0-20,
p=006, and p=0-18 respectively). The mean
concentrations ofC3c and C4 components of the
complement system were not affected by the
immunosuppressive treatment of the patients
(unpaired t test, p=097 for C3c and p=0 59 for
C4).

AUTOANTIBODIES
Rheumatoid factors were found in 5% (mean titre
1:140, range 1:40-1:320) of patients (two with
active and two with inactive disease). Precipitat-
ing antibodies to extracted cellular antigens were
found in only one patient (1 3%, anti-Ro(SSA)).
Antinuclear antibodies (ANAs) were found in 41
patients (51-3%, mean titre 1:186, range 1:80 to
1:320). No predominance of specific ANA type
was found between the patients studied. Anti-
nuclear antibodies were not associated with the
activity (Table III), anatomical extent, severity,
or duration of the disease, or the current treat-
ment with immunosuppressive agents (x'= 1-56,

TABLE III Correlation ofserological variables with activity
ofulcerative colitis

Ulcerative colitis

Active Inactive
Mean (SD) Mean (SD)

Hb (g%) 12-3 (2 2) 12-8 (2)
ESR (mm/h) 23 (20) 19(21)
Platelets (x 103/mm3) 350 (131) 305 (77)t
Leucocytes (x 103/mm3) 7-3 (1-9) 7 05 (2-8)
Increased CRP (%) 8-8 0
C3c (mg/dl) 97 (20 5) 100 (19-5)
C4(mg/dl) 37-4(11-9) 32-3 (10-3)*
Positive ANA(%) 55 9 47-8
Positive ANCA (° 38-2 23-9
(IgM anti-dsDNAt 95 (82) 120 (126)
(IgG) anti-dsDNA 83 (52) 94 (74)
(IgM anti-CL 83 (29) 80 (52)
(IgG) anti-CL 76 (32) 81(31)
sIL-2R (U/ml) 598 (219) 406(162)§

*p<0-05; tp<0 10; tanti-dsDNA and anti-CL antibodies are

given as binding index; Sp=0-0001. Hb=haemoglobin;
ESR=erythrocyte sedimentation rate; CRP=C reactive protein;
sIL-2R=soluble interleukin 2 receptor molecules; other
abbreviations as for Table II.
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TABLE IV C3c and C4 components ofcomplement system and the haematological variables associated with anti-dsDNA anti-CL, ANCA, and autoantibodies
in total (data are given as mean (SD))

Anti-dsDNA Anti-CL
(IgG and/or IgM) (IgG and/or IgM) ANCA Autoantibodies

+=36 -=44 +=21 -=59 +=24 -=56 +=61 -19

Hb(g%) 13-2(1-7) 12-9(2-3) 12-7(2-1) 13-2(2) 13-1(2-1) 13-4(2) 12-9(2) 13-7(2-2)
PCV (%) 41-7 (4 7) 41-1(6 5) 40 9 (6 2) 41-5 (5 7) 39-8 (6 5) 42-1(5-3) 40-9 (5 8) 42-8 (5-6)
ESR (mm/h) 21-8(18-9) 19-7(22-6) 16-6(17-8) 22-1(21-9) 234(206) 19-5(21-1) 20-1 (18-2) 224(285)
Platelets (xl10'/mm') 316-5 (104) 329 (106) 307 (91) 329 (109) 367-6(127)* 305 (88)* 327 (111) 314 (84)
Leucocytes (x 103/mm') 6-9 (2 6) 7-4 (2 4) 7 1(2-3) 7-1(2 5) 7-0 (3-3) 7-2 (2-1) 7-2 (2 5) 7-1(2 3)
C3c (mg/dl) 98-6 (21-9) 98-8 (21) 100-5 (23.3) 98-1 (20 7) 102 (20 7) 97-5 (21-5) 97-5 (22 2) 102-8 (18)
C4(mg/dl) 34-2(11-6) 34-6(11-1) 35-6(11-8) 34-1(11-1) 35-8(12-9) 33-9(10-6) 34-2 (10-9) 35-3(12-5)

*p=0-02; t=positive; - =negative; PCV=packed cell volume; other abbreviations as for Tables II and III.

p=02 1). Also, ANAs were not associated with
C3c and C4 concentrations (unpaired t, test,
p=085 and p=093 respectively), platelet num-
bers (p=050), leucocyte numbers (p=038),
haemoglobin concentration (p=0 99), packed cell
volume (p=093), or other autoantibody speci-
ficity (data not shown). Antinuclear antibodies
were associated with higher ESR (25 5 (20-1)
mm/h inANA positive patients v 15'9 (21) mm/h
in ANA negative patients, p<005).
Anti-CL and anti-dsDNA antibodies (IgG or

IgM classes) were detected in 26-3% and 45% of
patients respectively, but were not associated
with disease activity (Table III), anatomical
extent (X2=1V23, p=0 54 and X2=1X38,
p=050), severity (X2=O025, p=0-88 and
X2=4-8, p=009), the duration of the disease
(unpaired t test, p=0¶97 and p=0 10), or the
current immunosuppressive treatment of the
patients (X'=0-08, p=0 77 and x'=1-68,
p=020). These autoantibodies mainly repre-
sent an IgM response (66-7% of anti-CL and
77-8% of anti-dsDNA positive patients). The
binding index in patients positive for anti-CL
antibodies was 133 (27) (IgG, n=8) and 147 (25)
(IgM, n= 14) whereas for anti-dsDNA antibodies
the binding index was 162 (17) (IgG, n=9) and
172 (55) (IgM, n=28). In general, however, the
binding index for these autoantibodies in UC
patients did not differ statistically from the
binding index of healthy controls. Moreover, no
association was found between anti-CL and anti-
dsDNA antibodies and C3c and C4 components
of the complement system and the haematologi-
cal variables studied (Table IV). None of the
anti-CL positive patients had any manifestations
of the so called antiphospholipid syndrome
(thrombosis, thrombocytopenia, and recurrent
fetal loss)."819 ANCAs were found in 30% of
patients (mean titre 1:48, range 1:20-1:160).
The detectable ANCAs had a perinuclear pattern
in 95 * 8% of patients and one patient had a mixed
pattern (perinuclear and diffuse cytoplasmic).
With the ELISA technique, anti-MPO anti-
bodies were not found in any of the patients. The
ANCAs could not be associated with the activity
(Table III), severity (X2=2-77, p=0 25), or
duration of UC (unpaired t test, p=0 14), or the
current immunosuppressive treatment of the
patients (X'=1V56, p=021). By contrast,
ANCAs tended to be predominant in patients
with left colitis (62 5%) or pancolitis (37 5%) but
this was not significant (X2=5)28, p<0 10).
ANCAs were detected in younger patients (age
39-3 (SD 17i5) yr v 47-6 (SD 16-6) yr, p<0 05)
and were associated with increased platelet

counts, but not with C3c, C4, or haemoglobin
concentrations, ESR, or leucocyte numbers
(Table IV).

Autoantibodies of at least one specificity were
detected in 61 (76 3%) patients. No association
could be found between the presence ofautoanti-
bodies and age, sex (data not shown), anatomical
extent (x2=0 99, p=061), activity (x2=187,
p=0 17), severity (X2=0*89) p=0 64), or dura-
tion of the disease (unpaired t test, p=0 23), the
current immunosuppressive treatment of the
patients (x2=1-7, p=0 19), or with C3c and C4
concentrations, and the haematological variables
studied (Table IV).

SOLUBLE INTERLEUKIN-2 RECEPTORS
The mean (SD) sIL-2R concentrations (U/ml) in
the serum samples from 34 patients with active
UC (598 (219)) were significantly higher
(p=00001, Table III, Fig 2) than in the 46
patients with inactive disease (406 (162)), and
both subgroups had significantly higher concen-
trations (active, p<00005 and inactive,
p<0001) than healthy controls (309 (83)).
Raised concentrations of sIL-2Rs (higher than
the cut off point, 550 U/ml) were found in 32-5%
(26/80, 18 with active and eight with inactive
UC) of patients, in association with disease
activity (x2=9 7, p<0 01). Also, paired serum
samples from 10 patients during active disease
and after a clinical remission were also evaluated.
We found significantly higher sIL-2R concentra-
tions (Fig 3) in the active stage ofUC in the same
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Figure 2: Mean (SD) (sIL-2R) concentrations in patients
(No in parentheses) with active (A) or inactive (I) disease
and healthy blood donors (H), as well as with antineutrophil
cytoplasmic antibodies (ANCAs) or with at least one specific
autoantibody (Abs). *p<005, **p<001, ***p<OOOI.
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Figure 3: Pairs ofinterleukin-2 receptor (sIL-2R)
concentrations in the 10 patients with active (A) and inactive
(I) disease.

patient population (574 (137) U/ml than after a
clinical remission (297 (100) U/ml p<0-001).
The mean sIL-2R concentrations were associated
with the presence of ANCAs (Fig 2) as well as
with the presence of at least one specific autoanti-
body (Fig 2). By contrast, sIL-2R was not
associated with the extent (ANOVA, p=0 38),
severity (ANOVA, p=0 28), the duration of the
disease (regression analysis, p=0 97), or age and
sex (data not shown). A positive correlation was
found between the concentrations of sIL-2R and
C3c and C4 concentrations (Figs 4 and 5).
Concentrations of sIL-2Rs were positively corre-
lated with ESR (Fig 6) but ESR was not associ-
ated with activity of disease (p=0-33; Table III).
No correlation was found between sIL-2R con-
centrations and the other haematological vari-
ables studied (data not shown) or the current
immunosuppressive treatment of the patients
(unpaired t test, p=0 37).

Increased concentrations of sIL-2R (550
U/ml) were found in 18 patients with active
disease (sensitivity 53%) whereas decreased con-
centrations of sIL-2R were found in 38 patients
with inactive disease (specificity 82-6%). By
contrast, platelet counts were 53% sensitive and
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58 7% specific. The sensitivity for disease
activity was increased when the presence of a
positive value in the fixed sIL-2R ELISA and
raised platelet counts were found together
(25/34, 73-5%), but then the specificity was
decreased (30/46, 65 2%). Also, if three patients
were excluded the specificity of sIL-2R for
disease activity increased (38/43, 88-4%). Those
excluded were in clinical remission for intestinal
symptoms but had symptoms of the disease
outside the intestine (for example chronic active
hepatitis or pericholangitis) possibly as a result of
the increased sIL-2R concentrations.20

Discussion
In our study, we found a high incidence of non-
organ specific autoantibodies (76 3%), but in low
titres, among UC patients. The increased fre-
quency of anti-CL antibodies, anti-dsDNA anti-
bodies, and ANAs among UC patients, may
indicate that various foreign antigens drive their
production. The high prevalence of anti-CL and
anti-dsDNA antibodies, however, mainly repre-
sents an IgM response that for both autoan-
tibodies carries low clinical significance.5 18
Furthermore, the titres of anti-CL and anti-
dsDNA antibodies found in UC patients were
significantly lower than those usually found in
patients with other autoimmune diseases such as
systemic lupus erythematosus, primary
Sjogren's syndrome, or primary antiphos-
pholipid syndrome.3 8 18 19 Obviously, anti-
dsDNA antibodies (mainly IgG) are highly speci-
fic for systemic lupus erythematosus but these
autoantibodies are also detectable in low concen-
trations, in other autoimmune diseases (for
example, classic autoimmune chronic active
hepatitis).2' A possible explanation is that these
autoantibodies are different from those found in
systemic lupus erythematosus. This has also
been suggested for patients with autoimmune
chronic active hepatitis22 as well as by the fact that
antibodies against extractable nuclear antigens
are not detectable in patients with UC.

Antineutrophil cytoplasmic antibodies similar
to those detected in UC have been previously
reported in patients with primary sclerosing
cholangitis either with or without UC.23-25
Whether the p-ANCAs associated with primary
sclerosing cholangitis and UC are reactive to the
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Figures 4 and 5: Correlation of interleukin-2 receptor (sIL-2R) concentrations with C3c and C4 complement components in the
80 patients with ulcerative colitis.

n n

662



Soluble interleukin-2 receptors, antineutrophil cytoplasmic antibodies, and other autoantibodies in patients with ulcerative colitis 663

120 -

100 o r 0044
~~~80~ ~~~0p =0-00012 80 - 0

E
E 60- a0

0-0 0

40 0 0
0LLJ~ ~ o0 0

20 0 0 020
o9 G00 0

0 0 ;2~% 18 000 p

0 200 400 600 800 1000 1200
slL-2R (U/ml)

Figure 6: Correlation ofinterleukin-2 receptor (SIL-2R)
concentrations with erythrocyte sedimentation rate (ESR) in
the 80 patients with ulcerative colitis.

same antigen(s) and whether they are of patho-
genic importance is not yet known, but the
presence of a similar pattern of ANCAs in
primary sclerosing cholangitis and UC possibly
indicates shared immunopathogenic mecha-
nisms. Antibodies against the myeloid lysosomal
enzymes myeloperoxidase (anti-MPO), elastase,
or cathepsin G have been reported to show
perinuclear immunofluorescence staining on
alcohol fixed neutrophils. Anti-MPO antibodies
have been primarily detected in patients with
crescentic glomerulonephritis'° but have also
been found in patients with different forms of
vasculitis26 and more recently in patients with
systemic lupus erythematosus.2' Previous studies
in our laboratory have shown that about the same
proportion of p-ANCAs as is found in UC
patients was found in serum samples from
patients with systemic lupus erythematosus
(11/40, 27T5%) but 63-6% of the patients with
systemic lupus erythematosus had anti-MPO
activity by the same ELISA technique (Goussia
AC et al unpublished observations). In our study,
none of the patients had detectable anti-MPO
antibodies at least with the ELISA technique
used. Previous studies have not detected anti-
bodies to MPO, elastase, cathepsin G, or neu-
trophil primary granules in patients with
UC.23 24 28 29 The presence of p-ANCA in only 6%
of patients with a variety of other forms of colitis
(primarily in patients with collagenous colitis)23 as
well as the finding that p-ANCAs also occurred in
patients with UC after colectomy24 suggest that
p-ANCAs associated with UC and primary
sclerosing cholangitis are possibly specific auto-
antibodies for the two diseases and not simply a
reflection of the chronic colonic inflammation.
We found ANCAs in 30% of patients with UC

(95 8% with a perinuclear pattern) but these did
not correlate with the activity, extent, severity,
or duration of the disease. This percentage is
similar to those of Schlenker et al 3 and Jorgensen
et al3 but lower than that of others.23 28 Duerr et al
have reported the presence of p-ANCAs
(measured by immunofluorescence) in 60% of
patients with UC.2324 Moreover, with a fixed
neutrophil ELISA for IgG neutrophil antibodies,
these authors showed a higher frequency of
ANCAs (85%) than with immunofluorescence.
They also found that 63% of patients with liver
diseases - other than primary sclerosing
cholantitis - showed positive results by this
ELISA but none showed the perinuclear

immunofluorescence pattern. The identification
of the antigen(s) to which the p-ANCAs in UC
patients are reactive may contribute to the under-
standing of the possible immunopathogenic
mechanisms in UC and may allow the develop-
ment of more sensitive and specific assays to act
as an indicator of this disease.
Our results also showed that patients with

active UC had significantly increased mean
serum sIL-2R concentrations compared with
those in patients with inactive disease, whereas
both of the groups had higher mean sIL-2R
concentrations than control subjects. Further-
more, the presence of at least one specific auto-
antibody or ANCA alone, as well as the C3c and
C4 components of the complement system were
correlated with increased serum concentrations
of sIL-2R, suggesting an association between
such aberrant immunological phenomena. It is
well documented that sIL-2R release in vitro as
well as in vivo represents an event associated with
lymphocyte activation.32 Crabtree et al, however,
showed a similar rise in sIL-2R concentration in
patients with Crohn's disease, correlated with
disease activity, but even during inactive disease,
sIL-2R concentrations were increased in patients
with UC as well as Crohn's disease compared
with controls.33 This report and ours suggest that
similar immune system activation, as well as a
persistence of early activation antigens on
peripheral or intestinal mononuclear cells are
present in the quiescent forms of the two types of
inflammatory bowel disease. By contrast with the
findings, of Crabtree et al,33 sIL-2R concentra-
tions were positively correlated with ESR but not
with platelet counts. Furthermore, the positive
correlation between sIL-2R concentrations and
C3c or C4 components of the complement sys-
tem, suggests that the acute phase response is
possibly present as the UC relapsed. On the other
hand, the serum sIL-2R concentrations have also
been found to correlate with various indices
of activity of other autoimmune diseases such as
rheumatoid arthritis, systemic lupus
erythematosus and progression to extraglandular
involvement and pseudolymphoma or lym-
phoma in patients with primary Sjogren's syn-
drome."' 3'

In conclusion, we suggest that UC is accom-
panied by an autoimmune response, as shown by
the presence of low titres of various non-organ
specific autoantibodies and cellular immune acti-
vation (indicated by high sIL-2R concentra-
tions). The detection of the distinct subset
p-ANCAs is of interest as it has been found
mainly in UC and in conditions such as primary
sclerosing cholangitis that may accompany UC.
The identification of the target antigen(s) of
p-ANCA would possibly clarify the specificity of
this distinct subset ofANCAs for UC. Until this
identification is established, the high specificity
of sIL-2R for UC activity seems to be the best
laboratory indicator for assessing activity of UC.
We thank Mrs E Spyrou for technical assistance and Mr G E
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