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Abstract

AIM  To determine the tumor necrosis factor alpha
(TNFα), interleukin 6 (IL-6) and soluble interleukin
2 receptor (sIL-2r) from peripheral blood
mononuclear cells (PBMC) in 25 Chinese patients
with ulcerative colitis and 20 healthy controls.
METHODS  PBMC were isolated by density
gradient centrifugation of heparinized blood and
cultures for 24 or 48 hours by stimulation with LPS
or PHA. TNFα and sIL-2r were measured by ELISA
method and IL-6 measured by biossay.
RESULTS  TNFα production stimulated by LPS
and sIL-2r production by PHA in ulcerative colitis
were significantly lower than in healthy controls
(TNFα 509(46-7244)ng/L vs 1995(117-18 950)ng/
L, P<0.05; sIL-2r 320U/ml±165U/ml vs 451U/
ml±247U/ml, P<0.05). Spontaneous TNFα and sIL-
2r production were not significantly different between
ulcerative colitis and controls (TNFα 304(46-7044)
ng/L vs 215(46-4009)ng/L, P>0.05; sIL-2r 264U/
ml±115U/ml vs 236U/ml±139U/ml, P>0.05). IL-6
production by spontaneous release from PBMC in
ulcerative colitis group was 109U/ml±94U/ml vs
44U/ml±39U/ml for those in healthy controls, P
<0.01. IL-6 stimulated by LPS in ulcerative colitis
group was (261U/ml±80U/ml) higher than in healthy
controls (102U/ml±54U/ml, P<0.01). No correlation
of TNFα, IL-6, sIL-2r production was found to
disease activity, disease location and medication.
CONCLUSION  Cytokine production from PBMC
was also disturbed in Chinese patients with ulcerative
colitis.

INTRODUCTION
Ulcerative colitis (UC) is a chronic inflammatory
bowel disease (IBD). Its etiology is still unknown
so far. Immunological abnormality demonstrated in
I B D  p a t i e n t s  a n d  i m b a l a n c e  b e t w e e n
proinflammatory cytokines and anti-inflammatory
cytokines play an important role in the initiation and
regulation of the immune responses[1,2]. Tumor
necrosis factor alpha (TNFα) produced by activated
mononuclear cells is a potent proinflammatory and
immunoregulatory cytokine[3]. It was named TNF
at beginning because of its cytotoxic and anti-tumor
activities[4]. Now it is known to have a wide
spectrum of importance in IBD, e.g. ,  TNF
antibodies have been successfully used for
treatment of Crohn’s disease[5].
       IL-6 is produced by a variety of cells, such as
monocytes, macrophages, T lymphocytes, B
lymphocytes, fibroblasts, endothelial cells, etc. It may
affect the proliferation of epithelial cells and act as an
autocrine growth factor for enterocytes[6,7]. It has been
shown to stimulate T cell and B cell activation and
proliferation[8-10], and to increase immunoglobulin
synthesis from epithelium of human intestine[11,12]. It is
interesting to know that IL-6 has been proposed as a
marker of inflammation in IBD and its concentration
was elevated in serum, peripheral blood mononuclear
cells (PBMC), mucosa biopsy and lamine propria
mononuclear cells (LPMC) in IBD patients[13-16]. Some
papers also show that IL-6 is increased in the systemic
circulation in Crohn’s disease and is not elevated in
UC patients[17].
           Soluble interleukin-2 receptor (sIL-2r) is one form
of IL-2 receptor secreted by activated T cells and
other monocytes[18]. It corresponds to the  “Tac”
antigen (alpha chain) and could bind IL-2, and then
participate in the regulation of IL-2 mediated
lymphocyte activation[19,20]. Recent studies reported
that sIL-2r was increased in vivo and in vitro in active
IBD patients and may be an index for IBD activity[21-

23]. The present study was to determine in vitro
production of TNFα, IL-6 and sIL-2r in PBMC in
Chinese UC patients and analyze the relation of these
three cytokine production from PBMC to disease
activity, location and medication.

MATERIALS AND METHODS
Patients
Twenty-five patients with UC were studied (13 male,
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12 females; mean age 43 and range 23-67 years).
Diagnosis of UC was based on the conventional
clinical, radiological, endoscopical and pathological
criteria designed by Lennard-Jones[24]. Assessment
of its activity followed Sutherland’s score criteria
[25]. Of 25 patients, 7 patients had Sutherland’s
scores 1-4, 12 had scores 5-8, and 6 patients 9-12;
3 patients had proctitis, 14 left-sided colitis, 8 total
colitis; 16 patients were on oral sulphasalazine
(SASP) treatment (2 patients were being treated
with corticosteroid), 8 patients were on Chinese
medicine and one patient was treated with
metronidazole.
         Twenty healthy volunteers served as controls (9
male, 11 females; mean age 37 and range 21-66 years).
There is no statistical difference in age and sex between
these two groups.

Laboratory methods
From each patient, five ml of heparinized blood were
collected. Vials were coated and PBMC isolated within
two hours after blood collection.

Stimulation of PBMC   PBMC were isolated by density
gradient centrifugation of heparinized blood and
washed three times with Hank’s balanced salt
solution (without Ca++ and Mg++). After washing,
cells were suspended in RPMI 1640(GIBCO) with
15% fetal calf serum (GIBCO), 2mM L-glutamine,
100U/ml penicillin and 100 µg/ml streptomycin.
The isolated cells were cultured for 24 hours (for
TNFα  and IL-6 determination) or 48 hours (for
sIL-2r determination) at 37  under 5% CO2 and
100% humidified air in small sterile culture flasks
in 2ml culture medium at a concentration of 1×106/
ml. The cells were cultured in the presence of
100mg/L of LPS (SIGMA) for TNFα   and IL-6
stimulation production, and in the presence of
200mg/L PHA (SIGMA) for sIL-2r stimulation
production. For spontaneous production of these
cytokines, no stimulators  were added in cell
culture medians. After culturing, cell culture
supernatant was harvested, added 1mmol/ml
PMSF, aliquoted and stored at -30  until assay.
Viability was determined using 3% trypan blue.
Only more than 95% viable cells were used in this
study.

TNFααααα measurement   TNFα was determined using
specific TNFα ELISA kit (Beijing Biotin Biomedicine
Co.). In brief, 100µl/well TNFα standard markers and
supernatant samples (in duplicate) were added into
immunoplates and incubated for 2 hours at 20  and
washed three times with 0.01M PBS (pH 7.4) and 0.
05% Tween 20. The plates were subsequently incubated
with 100 µl/well horseradish labelled polyclonal rabbit-
anti-TNFα (1:1 000) for 1 hour and washed three times

with 0.01M PBS (pH 7.4) and 0.05% Tween 20.
Then 100 µl/well substrate Ophenylenediamine
added. Incubation was allowed for 15 minutes in
the dark at room temperature. The reaction was
stopped by 50 µl/well 2  M H2SO4 solution.
Absorption was read at 492nm on ELISA reader.
A standard curve was drawn according to OD
values of TNFα  markers. TNFα concentration of
each sample was read to its OD value within
standard curve and expressed as ng/L.

IL-6 bioassay   The IL-6 bioassay was performed
using the IL-6 dependent cell line B9 according to
Hou[26]. Briefly, each 100 µl of different samples
and standard recombinant human IL-6 was added
into 96 well microtitration plate (CORNING).
Meanwhile, the IL-6 dependent cell line B9 cells
were suspended in RPMI 1640 containing 10%
fetal calf serum (GIBCO) and regulated at a
concentration of 5×104 cells/ml. Each 100 µl/ml
of the cells were added into the plate and cultured
at 37  in 5% CO2 for 68 hours. Ten µl/well of
5g/L methyl thiazolyl tetrazolium blue (MTT,
FLUKA) was added. The culture was continued
for another 4 hours. Absorption value was read at
570nm on an automatic ELISA Reader and
r e p r e s e n t e d  B 9  c e l l  p r o l i f e r a t i o n .  T h e
concentration of IL-6 in a supernatant sample was
calculated as follows: IL-6(U/ml)=the diluted
concentration of supernatant of giving rise to half
maximal proliferation of B9 cells × standard IL-6
activity (100U/ml) ÷ the diluted concentration of
standard IL-6 giving r ise  to half  maximal
proliferation of B9 cells.

sIL-2r measurement   sIL-2r concentration in
supernatants from 48-hour culture of PBMC with
or without PHA stimulation was determined using
specif ic  sIL-2r  ELISA kit  (Beij ing Biot in
Biomedicine Co.). In brief, 48-well plate was
coated with monoclonal anti-IL-2r alpha antibody
and blocked with 1% BSA in PBS. IL-2r markers
and samples (in duplicate) were added, and
incubated for 2 hours at 37 . After washing three
times with 0.01M PBS (pH 7.4) and Tween 20, 100
µl/well horseradish labelled polyclonal rabbit-anti-
IL-2r alpha antibody (1:40) was added and
incubated at 37  for one hour and a half, then
washed  three  t imes ,  and  added  subs t ra te
Ophenylenediamine for 30 minutes at room
temperature. The reaction stopped with 50 µl of
2M H2SO4. The absorption was read at 490nm on
a ELISA reader.  sIL-2r concentrat ion was
expressed as U/ml.

Statistical analysis
All values were transformed by log transformation.
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Then t test was used for comparison of TNFα, IL-6 and
sIL-2r between UC and healthy control groups. Relations
of TNFα, IL-6 and sIL-2r production to disease activity,
disease location and medication were analyzed by linear
correlation. P value less than 0.05 was considered
statistically significant.

RESULTS
TNFααααα,   IL-6 and sIL-2r production The spontaneous
and stimulated TNFα, IL-6 and sIL-2r production are
shown in Table 1. TNFα production stimulated with LPS
and sIL-2r production by PHA in UC group was
significantly lower than that in healthy control group.
Spontaneous TNFα and spontaneous sIL-2r production
were not different significantly between UC and control
groups. Large inter individual differences were observed
in TNFα production. However, both spontaneous and
stimulated IL-6 production in UC group were significantly
higher than those in healthy controls.

Linear correlation of TNFααααα ,   Il-6 and sIL-2r
production from PBMC to disease activity, location
and medication No significant correlation was found
between TNFα , IL-6 and sIL-2r production and
disease activity, disease location and medication,
but a tendency of correlation was shown between
spontaneous IL-6 production and disease activity
(r = 0.37) and medication (r = 0.38).

Table 1  Spontaneous and stimulated production of TNFα, IL-
6 and sIL-2r from PBMC

                                                   UC (n = 25)           HC (n = 20)

TNFα  (spontaneous) ng/L 304(46-7044)     215(46-4009)

TNFα  (stimulated) ng/L 509(46-7244)*   1995(117-18950)

IL-6 (spontaneous) U/ml     109±94*            44±39

IL-6 (stimulated) U/ml     261±80*          102±54s

IL-2r (spontaneous) U/ml     264±115          236±139

sIL-2r (stimulated) U/ml     320±165*          451±247*

P<0.05. Median values shown in TNFα, range in brackets; Mean
values with standard diviation shown in IL-6 and sIL-2r; HC:
heathy controls.

DISCUSSION
In this study there was a marked decrease in LPS
stimulated release of TNFα and a significant decrease
in PHA stimulated release of sIL-2r by PBMC from
patients with UC as compared with healthy controls.
No significant difference was found in spontaneous
release of TNFα or sIL-2r by PBMC between these
two groups. Our study also showed that both spontaneous
and stimulated IL-6 production was increased from
PBMC as compared to healthy controls. These implied
that the release of TNFα, IL-6 and sIL-2r by activated
PBMC may not always be paralleled.
       IL-1β, TNFα  and IL-6 are three important

proinflammatory cytokines which respond to the initial
stimulation. Many studies on TNFα production in UC
have been reported with a different results[27-31]. Our
previous study in Dutch population showed a
tendency towards lower TNFα production in PBMC
from UC patients[32]. The present study in Chinese
UC patients confirmed this result. A large inter-
difference was observed in TNFα  production in
Chinese UC patients.
         Several studies have shown that IL-6 concentration
is increased in active IBD and may be an index of
disease activity[13-16]. Our study confirmed these
observations, but only a tendency of correlation
between spontaneous IL-6 concentration and
disease activity was found in UC patients. The
explanation may be that, the patients with mild
inflammation often take maintenance dose of SASP
or no medicine, only the patients with severe
diseases were administered with high dose of SASP
and corticosteroid. The latter medicine may have
an inhibiting effect on immune reaction of the body.
Our data also showed that IL-6 had norelation to
the disease location. These results suggested that
IL-6 from PBMC may reflect the active stage of
the disease.
        sIL-2r concentrations were increased in serum,
tissue homogenates and PBMC from IBD patients,
especially in Crohn’s disease[20-22]. However,
Schreiber et al reported a moderately increased
spontaneous release of sIL-2r and significantly
less sIL-2r secretion stimulated by pokeweed
mitogen in 14 days culture of colonic LPMC from
UC patients[33]. Our study had a similar result that
wIL-2r concentration was silightly higher in
spontaneous release from PBMC in UC patients
than in healthy controls. When PBMC were
cultured with PHA only for 48 hours, less release
of sIL-2r was observed in UC group than in
healthy controls.
        PBMC is a very heterogeneous cell population.
Macrophages and T cells may be mostly responsible
for release of these three cytokines. The circulatary
changes of proinflammatory  cytokines may reflect
the original status for cytokine secretion. For this
reason, studies on local tissue production of cytokines
are more accurate and more exact than studies on
circulation. The changes of the proinflammatory
cytokines may also reflect different genetic
background. Our previous study showed in Dutch
population TNF gene polymorphisms are present in
five combinations[34] and TNFα  production is
associated with TNF haplotypes. These data
strongly supported the concept that a different
immunogenetic background may determine the
degree of the immune response in IBD.
        Our findings showed that TNFα, sIL-2r in vitro
production were reduced and IL-6 was increased
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from PBMC activation in Chinese UC patients. Further
study is necessary to confirm these in vitro findings to in
vivo conditions. Studies at local intestinal level should be
undertaken in order to assess the significance of the
cytokine dysregulation  in the inflammatory response.
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