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ABSTRACT. The objectives of this study were to explore the 
expression of peripheral blood CD4+CD45+ T cells in patients with 
ulcerative colitis (UC) and determine its clinical value. We selected 
80 patients with UC from the First Affiliated Hospital of Liaoning 
Medical University from March 2012 to December 2013. Of these, 27 
had mildly active, 28 moderately active, and 25 severely active UC. 
We also recruited 80 subjects to constitute the healthy control group. 
The percentages of CD4+CD45+ molecules on the peripheral blood 
T cell surfaces of patients were detected using flow cytometry and 
were compared between patients to determine the severity of illness. 
The percentage of peripheral blood CD4+CD45+T cells in the UC 
group was 52.93 ± 3.64% and in the controls it was 41.34 ± 2.94%; 
the UC group percentages were significantly higher (t = -22.159, P < 
0.05). The average percentages in patients with mild, moderate, and 
severe activity were 50.99 ± 1.45, 52.66 ± 1.41, and 55.18 ± 2.18%, 
respectively; the moderate activity percentage was higher than that of 
mild activity, and the severely active stage percentage was overall the 
highest. Comparison between groups showed a statistically significant 
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difference, F = 39.850, (P < 0.05). The expression levels of peripheral 
blood CD4+CD45+ T cells in the UC group were higher than those in 
the control group. Overall, our results showed that with the aggravation 
of disease the peripheral blood CD4+CD45+ T cell percentages were 
significantly increased, which might be useful as a marker for clinical 
diagnosis.

Key words: Ulcerative colitis; CD4+CD45+ regulatory T cells; 
Flow cytometry; Immune regulation.

INTRODUCTION

Ulcerative colitis (UC) is a common intestinal inflammatory disease. The lesions 
of UC involve the mucosa and submucosal tissue, and mostly locate in distal rectum and 
colon but can expand to the proximal regions, and even throughout the whole colon. UC 
clinically manifests as a chronic history, with symptoms including diarrhea or constipation, 
stool with blood, pus, and tenesmus, the presence of absence of abdominal pain, and repeated 
attacks. The etiology and pathogenesis of UC are still not clear (Kamada et al., 2008). UC 
might be the result of concurrent effects of the environment, inheritance, infection, immunity, 
spirit, intestinal flora, and allergies, although immune dysfunction is thought to constitute 
the key factor of UC (Lord et al., 2012). It has recently been discovered that the presence 
of CD4+CD45+ on regulatory T cells (Tregs) plays an important role in patients with UC 
(Furihata et al., 2006). In this study, we examined 80 patients with UC, and determined that 
the percentage of peripheral blood T cell expression of CD4+CD45+ was in the range of 
52.93 ± 3.64%, providing evidence potentially relevant to clinical diagnosis. By comparing 
the expression of CD4+CD45+ in mild, moderate, and severe UC, we determined that as the 
disease becomes aggravated, the expression of these markers increased, which might be useful 
in judging the severity of the disease.

MATERIAL AND METHODS

Subjects

We randomly selected 80 patients with active UC, including 44 men and 36 women 
aged between 32 to 66 years (49 ± 3 years) hospitalized for treatment at the First Affiliated 
Hospital of Liaoning Medical University Digestive Department between March 2012 and 
December 2013. All diagnoses referred to the suggested diagnosis and treatment consensus 
criteria for inflammatory bowel disease in China in 2012, which were established by the 
Chinese Medical Association Gastroenterology Chapter Inflammatory Enterology Group in 
Guangzhou (Chinese Medical Association of Gastroenterology Inflammatory Bowel Disease 
Study Group, 2013). According to de Souza et al. (2012), we divided the 80 patients into 27 in 
a mildly active phase, 28 in a moderately active phase, and 25 in a severely active phase. We 
also recruited a healthy control group including 80 volunteers, 41 men and 39 women aged 27 
to 61 years (47 ± 4 years), without diarrhea or any history of autoimmune or familial inherited 
diseases. There were significant differences in age and gender ratio between the patient and 
control groups.
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Instruments and reagents

Human Ficoll lymphocyte separating reagent was obtained from Shanghai 3bio 
Biotechnology Co., Ltd. (Shanghai, China). Fluorescein isothiocyanate (FITC) labeled anti-
CD4 and phycoerythrin (PE) labeled anti-CD45 antibodies were obtained from Shanghai YU 
PING Biotechnology Co. Ltd. (Shanghai, China). RPMI1640 was obtained from GibcoBRL 
(Gaithersburg, MD, USA). The flow cytometry FACScanto II instrument was obtained from 
Becton-Dickinson (Bedford, MA, USA).

Methods

Morning venous blood (5 mL) was drawn from the veins of patient and control 
groups, and heparin was added as an anticoagulant. In the 6th h after blood collection, each 
sample was centrifuged at 1500 rpm by Ficoll density gradient centrifugation to separate out 
the peripheral blood mononuclear cells, which were then filtered with a 200-mesh filter. The 
cell suspension was washed with RPMI1640-2 twice and the concentration was adjusted to 
1 x 105 cells/mL. The FITC-labeled anti-CD4 and PE-labeled anti-CD45 antibodies were 
added, and the suspension was incubated at room temperature for 30 min. Then, the cells 
were washed twice with phosphate buffered saline, centrifuged at 2000 rpm for 5 min, and the 
supernatant was discarded. Labeled cells were detected with a flow cytometry FACScanto II; 
an isotype was used as the negative control to eliminate the autofluorescence background and 
a blank was used to eliminate non-specific fluorescence. The cells were gated to separate out 
the lymphocytes under the given conditions. We obtained the percentage of CD4+CD45+ cells 
according to the analysis of monoclonal antibodies combining with the amount and percentage 
of positive cells settled.

Statistical analysis

Means and SDs (±) were used for descriptive purposes. The measurement data are 
reported as means ± SDs. Using SPSS17.0 (SPSS, Chicago, IL, USA), data were analyzed by 
the Student t-test, and the comparison between groups was analyzed by analysis of variance. 
A value of P < 0.05 was considered to be statistically significant.

RESULTS

The observed expression of peripheral blood CD4+CD45+ T cells in the UC group 
(52.93 ± 3.64%) was significantly higher than that in the control group (41.34 ± 2.94%) (t = 
-22.159, P < 0.05), which might provide evidence use of this measure for clinical diagnosis 
(Figure 1).

The expression of peripheral blood CD4+CD45+ T cells in patients with mildly active 
UC was 50.99 ± 1.45%, while that in moderately active UC was 52.66 ± 1.41%, significantly 
higher than values in normal individuals; the percentage in severe UC was 55.18 ± 2.18%, 
significantly higher than that in moderately active UC (F = 39.850, P < 0.05). With the 
aggravation of UC, the expression of peripheral blood CD4+CD45+ T cells became obviously 
increased; this finding might be of assistance in judging the severity of the disease (Figure 2).
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DISCUSSION

The commonplace disease UC is an inflammatory disease of the colon and rectum. 
Scholars worldwide have found that an abnormal reaction of the intestinal mucous membrane 

Figure 2. Comparison of peripheral blood CD4+CD45+ T cell content between different disease activity periods 
(severities). Comparison of disease activity periods, Pa < 0.05, Pb < 0.05, Pc < 0.01.

Figure 1. Comparison of peripheral blood CD4+CD45+ T cell content between control and ulcerative colitis (UC) 
groups. The UC group was compared to the healthy controls, P < 0.05. 
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immune system was the most important factor contributing to the imbalance of the intestinal 
mucous membrane immune response and leading to the breakdown of immune defense 
(Dahlén et al., 2013). Normally, when antigens of bacterial or other origin induce and activate 
the immune cells in the intestinal mucosa, the immune cells transfer to the intestinal epithelial 
cell layer and the lamina propria after differentiation and maturation, which hosts the immune 
response and defends the body from the intrusion of harmful substances (Liu et al., 2008; Mao 
and Wang, 2010). In UC, the lymphocytes in colon mucosa become abnormally activated in 
response to antigens which should have induced adaptive immunity; many factors contribute 
to this phenomenon, of which T cells have been shown to comprise the most important 
immunocompetent cells (Radulovic et al., 2013).

CD4+CD45+ T cells are regulatory T cells. CD4+ provides an auxiliary function 
in antigen-recognition receptors, while CD45+ is expressed in many kind of cells including 
blood and tumor cells and primarily in endothelial cells, and affects the differentiation of 
hematopoietic stem cells and the generation and metastasis of tumor cells (Liao et al., 2012). 
CD4+CD45+ T cells mainly assist the B cells. An increase in their number could lead to 
activation of B cells and the induction of reactions mediated by CD8, which could lead to 
dysfunctional immune response and pathogenicity (Lee et al., 2011;Yamamoto-Furusho et al., 
2011; Katsurada et al., 2012; Dias et al., 2014).

When the mucosal immune system in the intestine is invaded by harmful substances in 
patients with UC, the immunologic balance can be disrupted, and the lymphoid tissue related 
to the line of first defense of intestinal mucosa can become activated, triggering an immune 
response (Galitovskiy et al., 2011). T cells play and important role in immune response and 
regulate the immunologic balance (Chao et al., 2011). CD4+CD45+, as the surface molecules 
on T cells, when activated by antigen stimulation, cause the active expression and secretion 
of large numbers of cytokines including IL-4, IL-5, IL-6, IL-10, and IL-13, accelerating 
immunoregulation (Katsurada et al., 2012; Bamias et al., 2013). When the antigenic effect is 
larger than is necessary for the immunoregulation function, it is likely to result in a disease 
state (Pilarczyk-Zurek et al., 2013).

By flow cytometry, we detected the percentage of T cell CD4+CD45+ surface 
molecules in peripheral blood of 80 patients with UC (52.93 ± 3.64%), which was significantly 
higher than that observed in the 80 volunteers (41.34 ± 2.94%). Thus, these results showed 
that the peripheral blood T cell CD4+CD45+ surface molecules were expressed at high levels 
in UC, which could lead to immune unbalance and result in disease; this finding provides 
evidence which could be used for clinical diagnosis. The expression of peripheral blood 
CD4+CD45+ T cells in patients with UC in a mildly active phase was 50.99 ± 1.45%, while 
that in moderately active UC was 52.66 ± 1.41%, and in severe UC was 55.18 ± 2.18%. As the 
aggravation of UC became enhanced, the expression level of CD4+CD45+ T cells markedly 
increased, which likely aggravated the immune unbalance and the severity of disease. Thus, 
measurement of the expression of peripheral blood T cell CD4+CD45+ surface molecules in 
patients with UC might be of use in helping to judge the severity of UC.

In conclusion, this study demonstrated that the expression of peripheral blood T 
cell CD4+CD45+ surface molecules in patients with UC was higher than that in healthy 
individuals. CD4+CD45+ T cells play a role in the process of immunoregulation, and their 
numbers increase obviously along with the severity of disease aggravation; this finding might 
have significance for guiding clinical diagnosis and the judgment of disease severity.
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