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Abstract

Purpose Immune mechanisms have been hypothesized to contribute to the development of CP/CPPS. In this study, we
investigated the differential expression of immune factors between patients with CP/CPPS and healthy volunteers.
Methods This study was registered in Australian New Zealand Clinical Trials Registry. Healthy volunteers and patients with
CP/CPPS were enrolled in this study. The inclusion criteria for patients were below: (1) aged 18—45 years old; (2) prostatitis-
related syndrome longer than 3 months; (3) normal routine urine culture and negative bacterial culture in prostatic fluid.
Patients were further classified into two groups: types IIIA and IIIB CP/CPPS according to the results of EPS routine test.
Serum immune markers include IgA, IgM, IgG, CD4* and CD8*.

Results There are total 23 CP/CPPS patients, including 12 type I1IB and 11 type IIIA. Relatively, there are 26 healthy
volunteers. The serum levels of IgG were higher in CP/CPPS patients compared to healthy volunteers (1141.2 + 204.3 vs
1031.9 + 173.7 mg/L, p = 0.045), while the serum levels of CD8" were lower in CP/CPPS patients compared to healthy
volunteers (492.8 + 185.6 vs 640.0 + 246.8 cells/pL, p = 0.021). Furthermore, serum levels of IgG were higher in patients
with IIIA CP/CPPS compared to those with IIIB (1244.3 + 151.6 vs 1054.3 +209.3 mg/L, p = 0.023).

Conclusions Differential levels of IgG and CD8" between CPPS patients and healthy volunteers suggest a contributing
role of immune mechanisms to the development of CP/CPPS; and IgG may play an important role in inflammatory CPPS.
Clinical Study registration number ACTRN12613000792729.
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This is mainly ascribed to the complex etiologies and lack
of effective treatments for CP/CPPS.

Recently, immune response and autoimmunity activation
have been hypothesized to contribute to the development
of CP/CPPS [4-6]. Several studies suggested that immune
maladjustment led to the damage of self-tolerance to pros-
tatic antigens and development of proinflammatory immune
response [7-9]. However, most results are based on animal
models; and the results from human studies based on semen
and expressed prostatic secretions (EPS) sample are incon-
sistent. In this study, we investigated the differential expres-
sion of immune factors between the patients with CP/CPPS
and the healthy volunteers, to gain further insights into the
potential roles of immune mechanisms in the development
of CP/CPPS.

Patients and methods
Patients and trial design

This study was registered in Australian New Zea-
land Clinical Trials Registry (ANZCTR) (Trial ID:
ACTRN12613000792729) and approved by the Ethics Com-
mittee of Changhai hospital. Healthy volunteers and patients
with CP/CPPS were enrolled in this study. All participants
involved in this study signed the informed consent. Healthy
volunteers were recruited from men who had routine health
examination in our hospital and who had good physical
health, while the patients with CP/CPPS were enrolled via
outpatient urology consultation in the same period.

For CP/CPPS patients, the inclusion criteria were below:
(a) aged 18—45 years old; (b) prostatitis-related syndrome
longer than 3 months; (c) normal routine urine culture and
negative bacterial culture in prostatic fluid. The exclusion
criteria included: (a) CP/CPPS types L, II, or IV; and (b) the
presence of other pelvic diseases that may explain the pros-
tatitis-like symptoms; (c) history of bacterial prostatitis; (d)
recent history of vaccination; (e) autoimmune disease; and
(f) recent infections. For CP/CPPS patients, the symptom
duration, treatment history, NIH-Chronic Prostatitis Symp-
tom Index (NIH-CPSI) scores and EPS routine test were
evaluated. Patients were further classified into two groups:
types IIIA and IIIB CP/CPPS according to the results of

EPS routine test. More than or equal to 10 leukocytes per
high-power field in EPS were classified as type IIIA, and
< 10 were classified as type IIIB. Before EPS collection, the
patients were required to abstinence for more than 5 days.
We also cleaned and disinfected patients’ penis and meatus
before EPS collection.

Serum immune markers including IgA, IgM, 1gG, CD4™*
and CD8* were assayed in both patients and healthy volun-
teers. We assayed CD4" and CD8* through flow cytometry
using BD FACS Catoll with six-color TBNK kit (BD bio-
sciences, USA). Immunoglobulin panel (IgA, IgM, IgG) was
detected using Modular P (Roche, Switzerland). All the tests
followed the manufacturers’ protocols.

Statistical analysis

SPSS Statistics 19 software was used for data processing.
Statistical analysis was performed using Student ¢ test and
Mann—Whitney. Statistical significance was defined as p
value < 0.05.

Results

A total of 23 CP/CPPS patients and 26 healthy volunteers
were enrolled into the study. The age of patients and vol-
unteers was 26.6 + 3.4 and 26.8 + 6.0 years, respectively
(p > 0.05). The symptom duration time was 26 + 9.4 months
of CP/CPPS patients, and the NIH-CPSI score was
21.3 + 4.4. None of the patients were taking a-receptor
blockers for the treatment of CP/CPPS.

Of these 23 CP/CPPS patients, 12 patients were classified
as having type IIIB CP/CPPS, while the other 11 patients had
IIIA CP/CPPS. The serum levels of IgA, IgM, IgG, CD4*
and CD8" in healthy volunteers and the patients are shown
in Table 1. The serum levels of IgG were higher in CP/CPPS
patients compared to healthy volunteers (1141.2 + 204.3
vs 1031.9 + 173.7 mg/L, p = 0.045), while the serum lev-
els of CD8" were lower in CP/CPPS patients compared to
healthy volunteers (492.8 + 185.6 vs 640.0 + 246.8 cells/
pL, p = 0.021).

Furthermore, the serum levels of IgA, IgM, 1gG, CD4*
and CD8" were compared between patients with IIIA
and IIIB CP/CPPS, and the results are shown in Table 2.

Table 1 Differential level of

i IgA (mg/L)  IgM (mg/L) IgG (mg/L) CD47 (cells/uL) CD8* (cells/pL)
serum markers in both CP/
CPPS patients and healthy CPPS (n = 23) 237.1 +72.1 104.8 +48.1 11412+2043 6194 +1429 4928 +185.6
volunteers Volunteers (n =26) 2022+ 684 107.6+41.9 1031.9+ 173.7 727.1+227.8  640.0 +246.8
p 0.071 0.711 0.045% 0.105 0.021*

Values are expressed as mean + SD. Mann—Whitney U was used for statistical analysis

p < 0.05
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Table 2 Differential level of

. IgA (mg/L) IgM (mg/L) IgG (mg/L) CD4* (cells/pL)  CD8* (cells/pL)
serum markers between baseline
patients with IIIA and ITIB CP/ A (m=11) 2528+69.1 103.6+41.8 12443 +151.6 630.0 + 130.5 5225 + 169.4
CPPS B (n=12) 222.6+748 106.0 +£55.1 1054.3 £209.3 6124 +159.0 465.5 +202.8
P 0.242 0.806 0.023* 0.902 0.325

Values are expressed as mean + SD. Mann—Whitney U was used for statistical analysis

*p < 0.05

Serum levels of IgG were higher in patients with IIIA CP/
CPPS compared to those with IIIB (1244.3 + 151.6 vs
1054.3 + 209.3 mg/L, p = 0.023). However, there was no
significant difference in IgA, IgM, CD4" and CD8* between
the two groups.

Discussion

The pathogenesis of CP/CPPS is unknown. Infection, trauma
and stress have been reported to be involved in the develop-
ment of CP/CPPS [4]. Although CP/CPPS has been consid-
ered as a bacterial chronic prostatitis, evidences showed that
E. coli and helicobacter pylori antibodies can be detected
in EPS and serum of those patients, respectively [4]. Fur-
thermore, it has been reported that a strain of E. coli (strain
CP1), isolated from the EPS of a CP/CPPS patient, could
induce bacterial prostate colonization in non-obese dia-
betic (NOD) mice [10]. The pathogenesis CP/CPPS may be
multifactorial, including infection, cell immune response,
involvement of mast cells and activation of peripheral neu-
rons. Thus, bacterial infection might play an important role
in disease initiation, followed by cell immunity, activation
of mast cells and peripheral neurons.

Recently, more studies have reported the roles of immune
response and autoimmunity activation in the progression of
CP/CPPS. In the murine models, CD4™ T cells, such as IFN-
y-producing Thl cells and IL-17A-producing Th17 cells,
could contribute to the development of pain even in the
absence of a persistent bacterial infection [11]. Moreover,
investigators further identified that mutations of insulin-
dependent diabetes susceptibility 3 (IDD3) and cytotoxic
T lymphocyte antigen 4 (CTLA4), both genes associated
with the T-cell development and regulation, increase the risk
of autoimmunity in experimental autoimmune prostatitis
murine models [12, 13]. In addition, the loss of self-tolerized
T, cells and autoimmune regulator (AIRE) transcription
factor might drive inflammation in CP/CPPS [14]. As a fact,
TGF-f, TNF-a, IL-10, IL-6, MCP1 and MIP1a have been
reported to be closely related to the development and pro-
gression of CP/CPPS [15].

Moreover, mast cells identified as the main mediator of
T.., and Th17 cells have been reported to play an important

reg
role in regulation of cellular immunity with progression of

prostatitis [16]. Activation of peripheral neurons responsi-
ble for chronic pelvic pain is also closely associated with
mast cells [17, 18]. Despite the complex multifactorial etiol-
ogy of CP/CPPS (infection, cell immune response, activa-
tion of mast cells and peripheral neurons), the cell immune
response appears to be the core of multiple factors contrib-
uting to CP/CPPS. Nevertheless, the potential mechanism
of cell immune involved in progression of CP/CPPS is still
unknown.

In our study we investigated the differential serum levels
of IgA, 1gG, IgM, CD4* and CD8" in healthy volunteers
and CPPS patients. These immune factors were chosen for
analysis primarily because they are closely associated with
autoimmunity and can be easily tested. Compared to healthy
volunteers, we found that the CP/CPPS patients had lower
serum levels of CD8" and higher serum levels of IgG. It
seems that both cell immunity and humoral immunity are
involved in the development of CP/CPPS. These results sug-
gested that immune-related mechanisms may be involved in
CP/CPPS and immunomodulatory drugs may be tested as a
potential treatment for CP/CPPS.

IgG is the most common type of serum antibodies in
humans. It is widely distributed in respiratory, gastroin-
testinal and urogenital mucosa and protects the body from
infection. However, the abnormal increase in IgG is associ-
ated with autoimmune diseases, such as autoimmune hepa-
titis and rheumatoid arthritis [19, 20]. Furthermore, previ-
ous articles also suggest that IgG can activate or enhance
activation of mast cell and further induce proinflamma-
tory cytokines expression and secretion, which is closely
associated with inflammatory response [21, 22]. For CP/
CPPS, distinguishing type IIIA from IIIB often confused us.
Although we usually distinguish type IIIA and IIIB based on
the amount of leukocytes in EPS, it may be artificial since
both types show the increase of multiple differential proin-
flammation cytokines [23]. In this study, our results not only
showed that the serum level of IgG was higher in CP/CPPS
patients compared to healthy volunteer, but also is higher
in IIIA compared to IIIB. So, maybe increased IgG plays
important roles as an upstream inflammatory trigger in CP/
CPPS. Although mast cell also could be activated through
other signaling pathways [24], we think that the level of IgG
could help us better distinguish between types IIIA and IIIB
in clinical work.
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A subset of CD8" cells with the innate non-antigen-
specific capabilities can lead to autoimmunity [25]. More-
over, mast cells could be activated to secrete chemokines,
which could recruit effector CD8™ cells [26]. Thus, CD8"
are usually recruited to infected tissues via chemokines
release [27]. Accordingly, histological examination of
prostate inflammation shows increased numbers of CD8"
compared with normal controls [11, 28]. In this study, we
further found decreased serum levels of CD8 + in CP/
CPPS patients but no significant difference of serum levels
of CD8" between IIIA and IIIB. Obviously, the decreased
level of CD8" cells related to autoimmunity seems to con-
tribute the progression of CP/CPPS. However, no further
differential level of CD87 cells between IIIA and I1IB sug-
gests the possible involvement of cell immune based on
CD8™ in both groups. Furthermore, a lack of the CD8"
level of prostate tissue hindered us from understanding the
role of CD8* in CP/CPPS. Anyhow, the detail mechanism
needs further investigation.

There are several limitations of the study. First, the sam-
ple size is not large. Second, the normal reference levels of
these immune factors in Chinese population were not yet
established, even though we have demonstrated differences
between CP/CPPS patients and healthy volunteers. Finally,
we find immune factors involved in CP/CPPS but still need
to further investigate the detail mechanism.

Conclusions

Differential levels of IgG and CD8" between CP/CPPS
patients and healthy volunteers suggest the contributing
role of immune mechanisms to the development of CP/
CPPS. The differential levels of IgG between patients with
ITITA CP/CPPS and those with IIIB further indicate that
humoral immune response based on IgG maybe plays a
more important role in the inflammatory changes of CP/
CPPS than cell immune response.
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