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The role of Cajal cells in chronic prostatitis
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Types of prostatitis can be defined as
groups of syndromes in adult men associat-

ed with infectious and noninfectious causes characterized fre-
quently by lower abdominal and perineal signs and diverse
clinical symptoms and complications. Etiopathogenesis of
chronic prostatitis is not well defined. Moreover, its treatment
outcomes are not satisfactory. Presence of c-kit positive inter-
stitial cells in human prostate is already known. It has been
demonstrated that these cells can be pacemaker cells which
trigger spontaneous slow-wave electrical activity in the
prostate and can be responsible for the transport of glandular
secretion from acinar cells into major and minor prostatic
ducts and finally into urethra. In the light of all these data,
when presence of a possible inflammatory pathology is
thought to involve prostate that secretes and has a reservoir
which drains its secretion (for prostate, prostatic urethra), two
points are worth mentioning. Impairment of secretion mecha-
nism and collection of secretion within the organ with reflux
of the microbial material from its reservoir back into prostate
gland. Both of these potential conditions can be explained by
ductal neuromuscular mechanism, which induces secretion.
We think that in this neuromuscular mechanism interstitial
Cajal cells have an important role in chronic prostatitis. Our
hypothesis is that curability of prostatitis is correlated with
the number of Cajal cells not subjected to apoptosis. 
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the physicians (7). Patients with CP typically have long-
lasting genitourinary/pelvic pain and obstructive and/or
irritative voiding symptoms. Sexual dysfunction and
psychological symptoms are frequently added to these
symptoms. Interstitial cells of Cajal (ICCs) were firstly
demonstrated in the urinary system in 1999 (8). In two
separate studies performed by Exintaris and Shafik, the
authors suggested presence of spontaneous contractile
activity in the stromal layers of prostates of the guinea
pig and dogs (9, 10). Similarly, presence of c-kit positive
cells has been demonstrated in human prostate (11). 
Mast cells belong to a multifunctional immune system,
which secretes proinflammatory cytokines such as hista-
mine, serotonin, leukotriene and protease with increased
immunoglobulin E receptor affinity (12). Experimental
studies have shown their roles in the development of
autoimmune and CP (13, 14). Mazzoli et al. evaluated
the role of interleukin 8 (IL-8) and Chlamydia tra-
chomatis infections in patients with CP. Anti-Chlamydia
trachomatis immunoglobulin A (IgA) and IL-8 were
detected in 69.2% and 75.6% of patients. Moreover, the
patients with higher levels of IL-8 and higher positivity
for IgA reported the worst symptoms. Their results
emphasize the role of immune system activation in the
pathophysiology of CP (15). Besides, studies related to
diseases with contractility disorder as achalasia have
demonstrated that mast cells are closely associated with
ICCs. These cells degranulate and lead the related cells to
death via cytokine release and autophagy. We think that
in CP, prostatic ductal contractility disorder occurs.
Therefore medical treatment of prostatitis should be
evaluated accordingly and appropriate treatment with
mast cell degranulation inhibitors at an optimal time
before total Cajal cell apoptosis occurs will achieve per-
manent treatment response.

EVALUATION OF THE HYPOTHESIS
High-pressure voiding dysfunction, intraprostatic ductal
reflux (chemical mechanism), microbial etiology, autoim-
mune and neuromuscular mechanisms are thought to
play a role in the etiopathogenesis of CP. CP is defined
and classified with culture and microscopic examination
of prostatic secretions and segmental urine samples as
described by Meares and Stamey in addition to its peculiar
symptoms (16). Bartoletti et al. evaluated the role of
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INTRODUCTION
Chronic prostatitis (CP) is classified as chronic bacterial
prostatitis (Category 2), inflammatory chronic pelvic
pain syndrome (Category 3a), non-inflammatory chron-
ic pelvic pain syndrome (Category 3b) and asympto-
matic inflammatory prostatitis (Category 4). Prostatitis
affects 10-14% of men of all ages and ethnicities (1, 2).
More than 50% of the men experiences episodes of pro-
statitis at one time of their lives (3). Prostatitis is the
most frequently established diagnosis in men younger
than 50 years of age and every year nearly 2 million peo-
ple consult for examination (4). In most of the patients
despite negative antibiogram results, more than one
cycle of antibiotic therapy is applied (5, 6). In patients
with unstable angina pectoris, newly developed myocar-
dial infarction or active Crohn disease, CP becomes a
disappointing experience for patients and frustrating for
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biofilm- producing bacteria in patients with negative
microbiological results and persistent CP symptoms.
They found that biofilm- producing bacteria were com-
monly isolated and had a significant negative effect on
clinical response to antibiotic treatment (17). The pres-
ence of bacterial biofilm could be the “primum movens” of
the flogosis process in the prostatic tissue. The role of
Cajal cells in continuing this process could be interesting
to evaluate. CP can also occur without any evidence of
bacterial or demonstrable prostatic infection (18). Many
investigators have proposed neuromuscular etiology in
inflammatory and non-inflammatory prostatitis (19, 20).
Chronic pain associated with these syndromes is defini-
tively of neuropathic type. According to one hypothesis,
non-inflammatory prostatitis can emerge as a form of
reflex sympathetic dystrophy. If perineum/pelvic wall is
thought as a distal extremity, then this opinion deserves
to be evaluated. Symptoms of all patients with non-
inflammatory prostatitis closely resemble to those with
cases of reflex sympathetic dystrophy. This perspective
should be investigated and validated in further more
sophisticated studies (18). 
In recent studies, presence of spontaneous contractile
activities in the prostatic stroma of guinea pig and dogs
has been suggested (9, 10). It has been demonstrated that
this spontaneous contractile activity enhances with entry
of calcium into L-type calcium (Ca++) channels and that
these short-acting spontaneous depolarizations at 5-15
mV amplitude trigger one or more than one nifedipine
sensitive Ca++ voltage increments. These slow-waves
have myogenic origins and they are not effected by block-
ers of conduction of action potential, sympathetic,
parasympathetic, sensorial and synaptic nerve impulse
transmission or prostaglandin synthetase inhibitors. In
the prostates of guinea pigs, conduction networks of c-kit
positive cells have been located between glandular and
stromal muscle layers of prostate acini and in the stromal
smooth muscle layer (9). Similarly, presence of c-kit pos-
itive cells has been shown in the human prostate (11).
Discovery of slow-waves and ICCs in the prostate gland
of guinea pigs has suggested that activities of these slow-
waves may be responsible for spontaneous tonus of the
human prostate. According to these experimental animal
models, in patients with diseases which progress with
decreased intestinal motility including diabetes, chronic
or inflammatory bowel diseases, and in those with defec-
tive interstitial cell network, there is higher probability of
development of benign prostatic hyperplasia (BPH) due
to ICC-like cell dysfunction (21). In another study, it is
stated that intraprostatic slow wave activity may be
important role in the etiology of BPH and symptoms
related to BPH (22).
Up to now, embryological origin of ICCs has not been
understood and in consideration of their resemblance to
neural cells, they have been probably thought to origi-
nate from neural crest. However, many studies have
demonstrated that they do not stem from neural crest,
but develop independently from enteric neurons. In
recent literature, Cajal cells are thought to be originated
from mesenchymal precursor cells that have gained
momentum (23). ICCs have been found to be promising
in the elucidation of motor physiology and pathophysi-

ology of luminal organs. In recent years, thanks to
advances in the developments in histopathological and
immunohistochemical diagnostic methods, studies
investigating location, function and the role of ICC in the
pathophysiology of urinary system diseases are still con-
tinuing. In a study where total urinary system post-
mortem tissue samples harvested from pigs were investi-
gated, three groups of cells with c-kit receptor (CD 117)
positivity were detected. Spindle-shaped interstitial cells
included in the first cell group had been demonstrated to
have oval nuclei, bipolar cytomorphological structure
and two thin wavy extensions; the second group consist-
ed of CD 177 positive mast cells and the third group
comprised of vertically aligned cells located on the
epithelial basal layers (24). In a study where intramural
ureters of the patients with vesicoureteral reflux of vari-
ous degree were compared as for the presence of c-kit
positive cells, marked decrease in interstitial cells inter-
posed between muscle fascicles, which are replaced by
connective tissue in relation with the degree of vesi-
coureteral reflux was detected. In the ureteral unit with
reflux, decrease in baseline and maximum intraureteral
pressures and associated decrease in c-kit positive inter-
stitial cells were detected (25). In a study performed on
human urethra, the presence of c-kit positive cells was
demonstrated between smooth muscle fibers and in the
border layer between urothelium and lamina propria
(26). In another study where distribution of ICCs was
compared in patients with congenital obstructive megau-
reter, a prominent decrease both in the smooth muscle
ratio and the number of c-kit positive cells were detect-
ed (27). As it was noted previously, literature studies on
ICCs have been performed involving a wide spectrum of
anatomical sites extending from renal calyces to urethra
or even spontaneous contractile activity of vas deferens
and spermatogonia. Absence of ICCs has been associated
with both relative obstruction and also mechanism of
reflux. Still in various studies the role of mast cells in
prostatitis and interstitial cystitis has been indicated (28,
29) and supported by experimental studies (14). 
Theoretically, mast cells increase regeneration capacity of
Cajal cells and subsequent increase in the density of
Cajal cells is perceived as a tumoral activity by immune
system and the process terminates dramatically with
apoptosis of all Cajal cells. Studies in achalasia have
demonstrated that ICCs modulate electrical activity gen-
erated by nitrergic and VIPergic neurons, which also
control muscular contractions before transmitting this
activity to the muscle cells by delaying its transport in
micron- sized gaps between ICCs. This modulation is
realized in various frequencies and it is valid for all diges-
tive systems. This is called ‘gap function’, which operates
just like a condenser in physics and delays the transport
of ‘directives’ set forth so as to control muscular contrac-
tions. Therefore, various medical treatments that can reg-
ulate activation of mast cells will obviously provide infi-
nite benefits in the treatment of diseases presumably
associated with ICC-related contractility disorders. 
In literature reviews, ICCs have been analyzed in cases of
many urological pathologies including ureteropelvic junc-
tion obstruction, primary obstructive megaureter, congen-
ital vesicoureteral junction obstruction and overactive
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detrusor and were evaluated as a urological pacemaker.
We have observed that clinical findings of these above-
mentioned diagnoses are generally associated with infec-
tions, which are pathophysiologically explained with a
mechanism of stasis (29-32). Our hypothesis points a sim-
ilar mechanism that should present in the prostate tissue,
which produces nearly 30% of seminal fluid (33). 

CONCLUSION
Our hypothesis confirmed the infective etiology of CP as
the result of the intraprostatic stasis due to the ICC defi-
ciency. Pathophysiologic mechanism of CP and the pres-
ence of intraprostatic ICC may explain the etiology of
this pathology and identify the therapeutic target of this
seemingly challenging disease encountered in the urolo-
gy practice. 
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