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Serum levels of soluble CD30 are increased in ulcerative colitis (UC) but not in
Crohn’s disease (CD)
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SUMMARY

Imbalance in Thl and Th2 subsets and their derived cytokines seems to be involved in the immune
abnormalities underlying UC and CD. CD30 is a member of the tumour necrosis factor/nerve growth
receptor superfamily expressed on T cells producing Th2 cytokines and released as a soluble form. In
this study high levels of soluble CD30 were found in sera of UC patients independently of disease
activity. Furthermore, increased titres of soluble CD30 molecule were shown, in the same patients, by
mitogen-stimulated cultures of peripheral blood mononuclear cells. Our data seem to indicate that an
activation of Th2 immune response is involved in the pathogenesis of UC, but not of CD. Furthermore,
this finding indicates that serum soluble CD30 measurement may be helpful for differentiating these two
forms of inflammatory bowel disease.
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INTRODUCTION growth receptor superfamily originally described on Reed-Stern-
The pathogenic mechanisms underlying UC and CD are unknownbgr? ﬁ}egs\;grg(:;%l??nz%?z:;r:s g?’r)}ﬁl;hi?glg(r)igigo ';[:SDG;(;) rhes;
although much evidence indicates that T cells play an importan een recognized on activated human T and B cells [8]. CD30 was

role in the immune events involved in the pathogenesis of thes ) )
. . . ._“found to be highly and consistently expressed on €D4lones
diseases. In fact, autoreactive T cells have been found in patients

with inflammatory bowel disease (IBD) [1] and increased circulat- p9r0d1l_lr? |ngr3nTrr1an$y;0klnes apc: v(;rtgaDlg/Oa:)nselnt oln Thl Ir)/TpTotgytis
ing and tissue-infiltrating T lymphocytes exhibiting an activated[ ]. The membrane-associate olecule 1s proteolyticaly

. . cleaved to produce a soluble form (sCD30), detectable in culture
phenotype have been shown in the same patients [2,3].

CD4" T cells constitute the predominant cell type infiltrating supernatants of activated T and B cells and in the serum of patients

. e . with CD30" neoplasia [10].
the bowel wall during IBD [4]. They can be divided into two - . ' . -
functional subsets bgsed 051 ]their gifferent cytokine production. A different cytokine profile has been recently identified for CD

Type 1 T helper (Th1) lymphocytes, secreting IL-2 and interferon-"’mo.| uc. ”".2 and IFNy are increased in the gult tissue Of. €D
gamma (IFNe), are the prime movers of cell-mediated immunity patients, while mucosal IL-4 and IL-10 mMRNA are increased in UC

whereas Th2 cells, secreting IL-4, IL-5, IL-10 and IL-13, are but not in CD [11-14]. Thus, these data suggest a Thl/Th2

mainly responsible for antibody responses [5]. Recently, it hasst'ﬁZOtmyeLnaILhaienguggg Ztahr?fr;r??:vsjs g:c ICI;B agt?e#tg blcr:tthIJSé:
been shown that Th2 lymphocytes co-express on their surface the Y, - . patl ' L
- S . and CD, and correlated these findings with both disease activity
CD30 antigen, which is a member of the tumour necrosis/nerve . . .
and inflammatory markers such as erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP). We also evaluated in the
Reprints request: Professor Giorgio Tonietti MD, Clinica Medica, SamMe patients th? sCD30 titres in supernatants O_f phytohaemag-
Department of Internal Medicine, University of L'Aquila via Vetoio, glutinin (PHA)-stimulated and unstimulated peripheral blood
67100 L'Aquila, Italy. mononuclear cells (PBMC). Furthermore, in order to assess the
Correspondence: Roberto Giacomelli MD, Clinica Medica, DepartmentP0ssible expansion of the Th2 subset and its relationship with the
of Internal Medicine, University of L’Aquila, via Vetoio, 67100 L’Aquila, ~clinical stage of these diseases, we evaluated the percentage of

Italy. circulating CD30 T cells.
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PATIENTS AND METHODS Statistical analysis
Because of the non-normal distribution of our results the following

Patients and controls . - .
non-parametric tests were used for statistical analysis: Mann—

After informed consent, 35 consecutive patients meeting th hitnev U-test for non-paired samples. Wilcoxon's sianed-rank
inclusion criteria were entered into the study. Seventeen ha%\/ ye P ,p ! : i~
est for paired data and Spearman’s correlation coefficient.

UC and 18CD (20 men and 15 women). IBD was diagnosed by
the usual clinical, radiological, endoscopical and histological
criteria. Disease activity was assessed in all patients at the time RESULTS
of immunological studies. In UC, disease activity was evaluated

by Truelove’s criteria [15], in CD using the Best's index (CDAI) ZC??: sgr;rsnolc\e/v?ls o~ d median. ranae) were sianii
[16], and in patients with colonic involvement by endoscopy. UC erum s alues (expressed as median, range) were signifi-

. . . _ ntly higher in UC patients (23-3 U/ml, range 9-5-86 U/ml), both
patients had a median age of 31-5years (range 16-68years), aﬁ@tive (30U/ml, range 9-5-86 U/ml) and quiescent (23-3U/ml,

the duration of the disease ranged from 1 to 26years. Twa .
. o . - . ange 10-65 U/ml), than in controls (6-93 U/ml, range 2—30 U/ml)
patients had proctitis, 10 had proctosigmoiditis, and five had, —0-0001,P=0-0007,P=0-0004, respectively). Furthermore,

pancolitis. Eight patients had active, nine quiescent disease. CD. ~ _ . .
X . ficant differences of sCD30 titres were observed between UC
tients h f 18- e ! .
patients had a median age of 35years (range 18-63years), aacr?d CD patients (10-94U/ml, range 3-6—22U/ml), both active

the disease had been diagnosed from 1 month to 24 years beforg. .
Ten patients had ileal involvement, six had ileocolitis and twoggf';ludﬂ’l)rgn_gg_365275320%/:12fg(.joiu'riss;eer;tﬁ\(/tlzy?/;né’ljrggge

colitis. Ten patients had active, eight quiescent disease. Two C . ) )
P gnt g gerum levels in CD patients were comparable to controls indepen-

patients had been previously operated by ileocaecal resectio %ently of disease activity (Fig. 1). No correlation was observed
Steroid treatment was discontinued at least 3 months before th e )
between sCD30 serum values and both ESR and CRP in IBD

enrolment. Thirty-two patients were receiving oral salazopyrine tients independently of the clinical oh £ di
or controlled-release 5-ASA tablets, and three patients Wertga ents independently ot the clinical phase ot disease.
receiving no specific treatment. Twenty-eight healthy volunteers

with age and sex distribution similar to IBD patients were SCD30 levels in cell cglture supernatants .
Supernatants of unstimulated cultures of UC patients showed
enrolled as controls.

increased titres of sCD30 (8-25U/ml, range 4-3-18 U/ml) com-
pared with controls (4-9 U/ml, range 3-3—13-3 U/r)+0-0018),

Serum samples F\nd this increase could be related to the higher levels of sCD30

Serum samples were obtained from IBD patients and controls. Al
samples were aliquoted and stored-&0°C until used for sCD30

measurement. 100 — P = 00001
Cell cultures P = 0002
PBMC were separated from 27 IBD patients (14 UC and 13 CD) 90 —
and 20 controls by standard Ficoll-Hypaque density gradient ©
centrifugation. Their viability was routinely 95%, as assessed 80 —
by trypan blue dye exclusion. After two washes, PBMC were ©
counted and resuspended at ®° cells/ml in RPMI 1640 supple- 70 |—
mented with 10% heat-inactivated fetal calf serum (FCS),1% '
glutamine, 100U/ml penicillin, 20@g/ml streptomycin and 60 |—
100pg/ml gentamicin. The cells were cultured in the presence of &
medium alone or medium plus PHA (Biochrom KG, Berlin, 3
Germany) at a final concentration of 26/ml, at 37C in a 5% =) 50—
CO, atmosphere. Supernatants were harvested after 48 h of culturee §
aliquoted and stored at —8D until use. ® 40 —
[ ]
Assay for sCD30 in supernatants and blood samples 30 —
sCD30 was measured by ELISA test kits (Dako CD30, Ki-1 ¢
antigen ELISA; Glostrup, Denmark). The assay is based on the 2o | - .ED .
dual immunometric sandwich principle and was performed S 5 -
according to the manufacturer’s instructions. 10 - .§° JDIP
Hom
Cell phenotype E

The surface co-expression of CD30 on PBMC was determined by uc CD Ctr
two-colour immunofluorescence after incubation with a FITC-

onnjugat_ed f";mtl-C.D3O MOAb. (Ki-1 antigen, CDS.O/FITC’ Dako) (O) and quiescentl) CD patients and controls (Ctr#). Bars represent

in combination with PE-conjugated MoAbs against CD3, _CD4 medians of total patients (active and quiescent). The titres are significantly
and CD8_ n_wleCUIes (Leq-4, .Leu-3 and Leu-2, res_pecu\“:"ly;higher in UC patients, independently of disease activity, compared with
Becton Dickinson, Mountain View, CA). The phenotypical ana- hoth CD patients and controlB & 0-002 andP = 0-0001, respectively). No
lysis was performed by flow cytometry (FACScan; Becton differences can be observed between CD patients and controls (Mann—
Dickinson). Whitney U-test).

Fig. 1. Serum levels of sCD30 in activ®] and quiescent®) UC, active
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Table 1. Percentages of CD3 CD4" and CD§ cells co-expressing the

P =00001
@ 1 ) P = 00018 CD30 surface antigen in the peripheral blood of patient with inflammatory
30 — Pﬂl 30 — bowel disease (IBD) and controls

:E\ 25— o© 25 (—
5 20— g 20—
S 15— 8 15 ° Disease CD3t/CcD3" CD30"/CD4" CD30"/CD8"
o™ ° . *
o | %o ] | 0: u .
Q 10 © -g'g 10 8 o uc 2.8 (0-9-4) 1.75 (0-8-2-5) 0-7 (0-1-1-3)

5 E, wﬁ» S E ‘*" cD 2 (0:7-3-7) 1.2 (0-5-2-3) 0-65(0-2-1-1)

UC _cb cu UC_ b cor Ctr 2.2 (0-5-3) 1.3 (0-4-2) 0-65 (0-1-1)

Fig. 2. sCD30 levels in supernatants of both phytohaemagglutinin (PHA)-
stimulated (a) and unstimulated (b) cultures of acti9gdnd quiesceni®)

UC, active [J) and quiescentll) CD patients and controls (Ctr#{ after

48 h. Bars represent the medians of total patients (active and quiescent). (
In PHA-stimulated cultures sCD30 levels were significantly increased in
UC patients compared with both CD patients and conti@ls 0-001 and

P =0-0001, respectively). No differences could be observed between CIZD30" and CD8/CD30" T lymphocytes in IBD patients did not
patients and controls. (b) In unstimulated cultures sCD30 levels Wer%ignificantly differ from controls (Table 1).

significantly increased only in active UC patients compared with controls

(P=0-0018). No significant differences could be observed between UC and
CD patients and between CD patients and controls (Mann—Whilregt).

All values are expressed as median (range). No differences were
observed between patients, both UC and CD, and controls (05,
%ann—WhitneyU—test).

DISCUSSION

Our study seems to indicate that serum levels of sCD30 are
observed in active UC patients (9 U/ml, range 6-5-18 U/ml) than inncreased in UC patients independently of disease activity, while
controls (4-9U/ml, range 3-3-13-3U/mlP£0-001). In fact, they are within normal range in CD patients. Increased sCD30
there were no significant differences between quiescent patienigyels were found in several autoimmune diseases associated with
(7-6U/ml, range 4-3-12-5 U/ml) and controls. UnstimulatedTh2-like responses such as systemic lupus erythematosus (SLE)
culture Supernatants of UC patient sCD30 titres did not diﬁerand Systemic sclerosis (SSC) [17118]’ thus Suggesting the involve-
from CD patients (6U/ml, range 2-51-9 U/mlP£0-07). I ment of this subseh vivo. Similarly, our data suggest that tie
contrast, active UC patients showed increased levels of sCD30Qjyo expansion and/or activation of the Th2 cell compartment may
compared with active CD patients (6 U/ml, range 2-5-9U/ml)drive a Th2-dominated immune response in the pathogenesis of
(P=0-037); no significant differences were observed betweenyc. Furthermore, the difference in sCD30 levels between UC and
quiescent UC and CD (5-5 U/ml, range 2-98—14 U/ml). In unstimu-CD strongly suggests different pathogenic mechanisms in these
lated culture supernatants of CD patients, sCD30 levels wergjiseases. Recently, it has been proposed that in CD, cell-mediated
similar to controls independently of clinical status of the diseasemmune reactions play a key role; in contrast, during UC the
(Fig. 2). humoral responses of the immune system could be involved in the

Raised sCD30 levels were detected in 48 h PHA-StimUlatedpathogenesis of tissue damage [19_22] Differences in the Cyto_
cultures of PBMC of UC patients (12U/ml, range 5-18-25-3U/kine pattern between UC and CD, showing increased mucosal
ml), both active (18-3U/ml, range 5-18-25-3U/ml) and quies-evels of IL-2 and IFNy in CD and of IL-4 and IL-10 in UC, are in
cent (11U/ml, range 6-5-17-8U/ml), compared with controlskeeping with the hypothesis that the immune response is mainly
(5-03U/ml, range 3-10U/ml) R=0-0001, P=0-002, mediated by Thi cellsin CD, and by Th2 lymphocytes in UC [11—
P=0-0005, respectively). These levels were significantly14]. Furthermore, accumulation of Thl cells has been shown in gut
higher than those of CD patients (6-5U/ml, range 3-8—11 Uhjopsies of CD patients, and their mucosal CDeells did not
ml), both active (4-7U/ml, range 3-8-7-5 U/ml) and quiescentexpress CD30 [4]. Evidence that CD3U cells are more effective
(7-5U/ml, range 4-5-11U/mIP(=0-001,P=0-01,P=0-035,  than Th1 in activating B cells [23] for immunoglobulin production
respectively). Stimulated culture supernatants of CD patientssyggests that this subset may be responsible for polyclonal activa-
both active and quiescent, showed sCD30 values comparable i@n of B cells and (auto)antibody production identified in UC
controls (Fig. 2). patients [21,22,24]. In this light, our results suggest that CD30

UC stimulated supernatants showed increased levels of sSCD3@olecule, in UC, may be associated with a Th2 cytokine produc-
compared with unstimulated culture supernatar®s=0-04).  tion pattern, as previously reported, although recently some
Furthermore, we observed that sCD30 levels in supernatants Qfuthors have proposed that CD30 molecule could be expressed
PHA-stimulated cultures of quiescent UC patients (11 U/ml, rangepy T cells producing both IL-4 and IFN-[25,26]. We found that
6-5-17-8 U/ml) were significantly increased compared with theihigher serum sCD30 levels in UC patients did not correlate with
unstimulated cultures (7-6 U/ml, range 4-3—12-5U/B=0-03).  the clinical status of the disease, suggesting a chronic activation of

In contrast, no differences were observed in SCD30 titres betweegD30-producing cells. A tentative explanation of these findings is
PHA-stimulated and unstimulated cultures of active UC patlentSthat s’[imu|ating factors persis]] vivo and activate these cells,

sCD30 values in PHA-stimulated and unstimulated culture Supermducing the secretion of sCD30 molecule. In the culture media
natants of CD patients, both active and quiescent, were similagssays we observed that the PBMC of active UC patients sponta-

(Fig. 2). neously produce higher levels of sSCDBOvitro, confirming that
these cells have already been primiedivo. In fact, our findings
Surface phenotype of PBMC indicate that, in this phase of disease, PBMC are maximally

The percentage of peripheral blood CDGD30", CD4'/ activatedin vivo and unresponsive to furtheén vitro mitogen
© 1998 Blackwell Science LtdClinical and Experimental Immunolog$11532-535
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stimulation. In contrast, PBMC of quiescent patients do not 9 Del Prete G, De Carli M, Aimerigognaét al. Preferential expression
produce increased amounts of sCD30 spontaneously, but they of CD30 by human CD4 T cells producing Th2 cytokines. FASEB
appear more sensitive to mitogen stimulation than PBMC of both  1995;9:81-86. _ _

CD and controls. In fact, increased levels of sSCD30 were found int0 Josimovic-Alasevic O, Durkop H, Schwarting & al Ki-1 (CD30)
culture media of mitogen-stimulated PBMC from UC patients antigen is released by Ki-1 positive tumor celfsvitro andin vivo.
both in the active and quiescent phases of disease ' Partial characterisation of soluble Ki-1 antigen and detection of the

) ; . antigen in cell culture supernatants and in serum by an enzyme-linked
The discrepancy found in our study between the mcreas_ed immunosorbent assay. Eur J Immunol 1989:157—62.
serum sCD30 levels and the normal percentage of circulatingi mullin GE, Lazenby AJ, Harris MLet al. Increased interleukin-2
CD30'/CD3" T cells in UC patients may have several explana-  messenger RNA in the intestinal mucosal lesions of Crohn’s disease
tions. First of all we have to consider that T cells releasing SCD30 but not in ulcerative colitis. Gastroenterol 199921620-7.
could be confined to the specific target organs as found in inflamed2 Breese E, Braegger CP, Corriganetal. Interleukin-2 and interferon-
joint effusions of rheumatoid arthritis patients [27]. Recently, ithas v secreting T cells in normal and diseased human intestinal mucosa.
been shown that CD30 expression is IL-4-dependent [28]. This mmunol 199378127-31. , o
cytokine has been found increased in UC gut tissue, and mucosaP S_ar‘tor RB. C_ytoklnes in intestinal inflammation: pathophysiologic and
CD4" T cells produced IL-4 [4,13]. These data suggest that IL-4 Slinical considerations. Gastroenterol 199465339,

. L . 14 Niessner M, Volk BA. Altered Thl/Th2 cytokine profiles in the
°°“'d_ |nduce|n- VIvO Ipcal production and release qf sCD30_by_T intestinal mucosa of patients with inflammatory bowel disease as
cells into the circulation. Qn the other hand, a possible contribution assessed by quantitative reversed transcribed polymerase chain reaction
of B cells to the sCD30 increase in UC sera cannot be excluded. (RT-PCR). Clin Exp Immunol 1995;01:428—35.

Lastly, a defective detection of CD30 T cells has been found in5 Truelove SC, Witts LJ. Cortisone in ulcerative colitis. Final report on a
healthy individuals with the use of FITC-based methods [29]. therapeutic trial. Br Med J 195%2;1041-8.

In IBD, differently from other autoimmune diseases such asl6 Best W, Becktel J, Kern F. Development of Crohn’s disease activity
SLE and SSc, no correlation between sCD30 and both ESR and index. Gastroenterol 19760:439—44.
CRP was observed. The relationship between sCD30 and inflami? Calligaris-Cappio F, Bertero MT, Conversoddlal. Circulating levels
mation is still unclear, and several questions concerning the ©f soluble CD30, a marker of cells producing Th2-type cytokines, are
pathophysiological role of CD30 remain to be answered. |n_crea_sed in patlle‘nts WI‘th systemic lupus ewthgmatosus and correlate

. . L . . with disease activity. Clin Exp Rheumatol 1995:339-43.

.Several I|ne§ of eVIde.nce indicate that different lmm.unopatho-ls Giacomelli R, Cipriani P, Lattanzio & al Circulating levels of soluble
logical meCh_an'_sms act in UC and CD. Our data provide further CD30 are increased in patients with systemic sclerosis (SSc) and
support to this view, and suggest that sSCD30 serum values may be correlate with serological and clinical features of the disease. Clin

a helpful marker for differentiating these two forms of IBD. Exp Immunol 199710842-46.
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