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Summary

Introduction: Chronic prostatitis/chronic pelvic pain syndrome (CP/
CPPS) is a inflammatory syndrome, manifested by pain, voiding symp-
toms, sexual dysfunction, and mental health issues including anxiety.
Beneficial effects of exercise are known, but its influence on CP/CPPS
has not been investigated. This study aimed to determine the effects of
chronic aerobic physical activity on anxiety-related behavior and pain in
rats with experimental CP/CPPS.

Material and Methods: Adult male Wistar albino rats (n=32) were ran-
domly assigned to 4 groups (n=8 in each): Sham-SED (30-days seden-
tary-SED protocol on treadmill and intraprostatic injection of 0.9% NaCl);
Sham-PA (30-days physically active-PA protocol on treadmill and intra-
prostatic injection of 0.9% NaCl); CP/CPPS-SED (30-days SED protocol
on treadmill and intraprostatic injection of 3% A-carrageenan); CP/CPPS-
PA (30-days PA protocol on treadmill and intraprostatic injection of 3%
A\-carrageenan). To establish pain dynamics, scrotal skin pain thresholds
were measured by electronic von Frey aesthesiometer (evF) preopera-
tively: 2 and 1 day, and also postoperatively: 2", 3, and 7* day. Anxi-
ety-like behavior was estimated by subjectiong the animals to the open
field (OF), elevated plus maze (EPM) and light/dark (L/D) tests at the same
postoperative days as evF.

Results: Rats that developed experimental CP/CPPS showed decreased
mechanical pain threshold in the scrotal skin in all postoperative time
points, in comparison to the Sham group. Also, in rats with prostatitis
increased anxiety-like behavior was observed in OF, EMP and L/D test,
compared to corresponding controls. Protocol of 30-day long exercise
in rats with CP/CPPS led to reversion of anxiety-like behavior and in-
creased scrotal pain threshold.

Conclusion: Results of the present study showed that exercise pretreat-
ment on the treadmill for 30 consecutive days led to the amelioration of
anxiety-related and pain-related behavior in rats with CP/CPPS.
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INTRODUCTION

Chronic prostatitis/chronic pelvic pain syndrome (CP/
CPPS) presents a urological entity with a growing preva-
lence of 35-50% among men of all ages. It is the most com-
mon type of non-infective prostatitis (1) manifested as a
chronic painful condition in which a prominent symptom
is spontaneous or provoked perineal pain in the absence
of positive bacterial cultures in the prostate exprimate
(2). This syndrome is followed by different urological
signs and symptoms (erectile dysfunction, difficult and/
or frequent urination, painful ejaculation), but it is also
accompanied with plenty of psychiatric comorbidities
(3). These comorbidities additionally lower the patient’s
quality of life (4). The CP/CPPS etiopathogenesis is com-
plex and has been unelucidated by now. The most preva-
lent opinion is the one that chronic genitourinary pain is
triggered by a neuropathic cause (5), which in addition in-
duces pathological changes in various brain structures (6)
followed by increased pro-inflammatory cytokines syn-
thesis (7). A disbalance in the cytokine milieu ultimately
results in the lowering of primary nociceptive neuronal
activation threshold, peripheral sensitization, and devel-
opment of neuropathic pain and prostatodynia(8).

Having in mind such a lack of understanding of the
underlying mechanisms, therapeutic options are lim-
ited and success rates in these patients vary, especially
when it comes to mental health-related comorbidities
(9). Various studies indicated that chronic pain is asso-
ciated with poorer quality of life, worse sleep quality,
reduced physical activity, mood alterations and the de-
velopment of anxiety disorder (10). Anxiety is defined as
a psychobiological emotional state or reaction, consist-
ing of an unpleasant feeling of tension, nervousness and
worry followed by activation of the autonomic nervous
system (11). The results of the research by Gureja et al.
(12) suggest that the presence of chronic painful condi-
tion originating from different anatomical localization
dramatically increases the likelihood of the development
of psychiatric disorders. Therefore, there is an urgent
need to find additional, preferably non-pharmacological,
modes of treatment of CP/CPPS-related mental health
issues including anxiety. Regular physical activity could
be an option, but we still don’t have direct evidence for its
beneficial effects on CP/CPPS.

A sedentary lifestyle is a well-known risk factor for
health impairment, and it is associated with a higher
possibility for cardiovascular diseases, diabetes melli-
tus type 2, hypertension and osteoporosis, but also the
development of different behavioral alterations (13). On
the other hand, dosed and planned physical activity rep-
resents a proven mode of prevention of psychiatric dis-
eases, such as anxiety disorders, and it is strongly associ-
ated with health improvement in general population (14).
Epidemiological data suggest that more active people are
less likely to develop a stress-related disorder, and also

that exercise can reduce symptoms of anxiety (15). Also,
it is well known that sedentary people have a higher risk
of developing chronic pain (16). Other studies showed
that exercise was an effective and potent non-pharma-
cological treatment for a variety of pain conditions and
that it led to pain relief (17). Although positive effects of
physical activity in patients with anxiety are known (18),
the exact mechanisms of its influence on pain sensitivi-
ty and psychological comorbidities in patients with CP/
CPPS have not been investigated yet. Animal explorato-
ry behavior can be partially or completely inhibited by
pain or anxiety, therefore reduced exploratory behav-
ior may represent an indirect measure of anxiety (19).
Chronic aerobic physical activity on a treadmill for small
experimental animals enables appropriate modeling and
dosing of physical activity in experimental conditions on
animal subjects in vivo. These facts prompted us to con-
sider physical activity as a suitable amelioration strategy
for anxiety provoked by CP/CPPS.

The aim of this study was to investigate the effects
of chronic aerobic physical activity on anxiety-related
behavior and pain sensitivity in rats with experimentally
induced CP/CPPS.

MATERIALS AND METHODS
Ethical statement

All experimental procedures were in full compliance
with the Directive of the European Parliament and the
Council (2010/63/EU) and approved by The Ethical
Committee of the University of Belgrade (Permission
No. 323-07-01339/2017-05/3).

Animals and housing

In our experiment, we used 32 adult male Wistar albi-
no rats, obtained from the Military Medical Academy
breeding laboratory (Belgrade, Serbia), which were
three-month-old, and weighed 250-350g at the begin-
ning of the experiment. Animals were kept under the
controlled laboratory ambient conditions (22-24°C,
50+£5% air humidity, 12/12h light: dark cycle with the
light turned on from 08:00 a.m. to 08:00 p.m.) during
the seven-day acclimation period, as well as, during the
entire experiment. Animals were use in the experiment
only once. During the experiment, animals were allowed
to consume food and water ad libitum.

Experimental design and protocol

To examine the effects of chronic aerobic physical ac-
tivity on experimental CP/CPPS development, we per-
formed experiments (Fig. 1.) in accordance with our pre-
vious research (6,20) and literature data (21).
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Figure 1. Experimental design. From the fortieth (-40) to the thirty-third (-33) preoperative day, male Wistar albino rats (n=32) acclimated
within seven days to standard laboratory conditions. Afterward, from the thirty-third (-33) to the thirty-first (-31) preoperative day, the rats
underwent three consecutive days of treadmill adaptation (10 min/day, belt speed: 10 m/min), as well as within the two consecutive days to
scrotal pain threshold measurement adaptation by an electronic von Fray (evF) esthesiometer. In accordance with our previous research (22)
and depending on the thirty consecutive days treadmill protocol which lasted from the thirty-first (-31) to the first (-1) preoperative day, the
animals were divided into two groups. The animals that ran on a treadmill (30 min/day, belt speed: 20 m/min; n=16) were considered phys-
ically active (PA) rats, while the animals which spent the same amount of time on the treadmill off (30 min/day, belt speed: 0 m/min; n=16)
were considered as sedentary (SED) rats. Further treatment which involved an intraprostatic injection during surgery (considered as day 0 of
the experiment) led to an additional division of the rats into four groups: Sham-SED (intraprostatic injection of 0.9% NaCl and preoperative
sedentary treadmill protocol; n=8); Sham-PA (intraprostatic injection of 0.9% NaCl and preoperative physically active treadmill protocol;
n=8); CP/CPPS-SED (intraprostatic injection of 3% A-carrageenan and preoperative sedentary treadmill protocol; n=8); CP/CPPS-PA (in-
traprostatic injection of 3% \-carrageenan and preoperative physically active treadmill protocol; n=8).

To assess and monitor the development of experimental CP/CPPS, mechanical pain thresholds were measured in the scrotal skin by evF aesthe-
siometer in the pre-surgery period: 2 days and 1 day before intraprostatic injection, as well as, in post-surgery period: 2, 3, and 7 days upon in-
traprostatic injection. To assess anxiety-like behavior, the animals from all groups were subjected to a standard battery of three ethological tests
(consisting of OF, EPM, and L/D tests in the order listed) at different post-surgery time points: 2, 3, and 7 days upon intraprostatic injection.

Forty days before surgery (-40), male Wistar albino
rats (n=32) started a seven-day acclimation to laboratory
conditions. Treadmill adaptation (3 consecutive days, 10
min/day, speed: 10 m/min), and scrotal pain threshold
measurement using evF aesthesiometer (two consecu-
tive days), were performed from the thirty-third (-33)
to the thirty-first (-31) preoperative day. Depending on
the treadmill protocol, which lasted from the thirty-first
(-31) to the first (-1) preoperative day, the animals were
divided into physically active rats (PA, 30 consecutive
days, 30 min/day, speed: 20 m/min; n=16) and seden-
tary rats (SED, 30 consecutive days, 30 min/day, speed:
0 m/min; n=16). Further intraprostatic injection during
surgery (0) has additionally divided the rats into four
groups: Sham-SED (intraprostatic injection of 0.9%
NaCl and preoperative sedentary treadmill protocol;
n=8); Sham-PA (intraprostatic injection of 0.9% NaCl
and preoperative physically active treadmill protocol;
n=8); CP/CPPS-SED (intraprostatic injection of 3%
A-carrageenan and preoperative sedentary treadmill pro-
tocol; n=8); CP/CPPS-PA (intraprostatic injection of 3%

A-carrageenan and preoperative physically active tread-
mill protocol; n=8). Scrotal pain threshold measurement
was performed on 2 (-2) and 1 (-1) days before, as well as
2, 3, and 7 days upon intraprostatic injection (0). Also,
to determine anxiety-like behavior, 2, 3, and 7 days upon
surgery (0), rats underwent the standard battery of three
behavioral tests (EPM = elevated plus maze test, LD =
light/dark test, OF = open field test). On the seventh (7)
postoperative day, after the completion of behavioral
tests, the rats were sacrificed, and prostates were sampled
for histology hematoxylin-eosin (H&E) examination.

Chronic aerobic physical activity using treadmill
apparatus

The treadmill apparatus for small experimental animals
(NeuroSciLaBG-Treadmill, Elunit, Belgrade, Serbia),
which was used in this study, consisted of one moving belt
and four plexiglass-separated running compartments. For
the purpose of stimulating the rats to run, each running
compartment possessed an electrified metal grid with
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Figure 2. Experimental CP/CPPS induction by surgery and intraprostatic injection. Surgery was performed on a previously shaved and dis-
infected surgery field (A). A small midline incision of the lower front abdominal wall was done (B) and the urinary bladder with both( left and
right) ventral prostate lobes were exposed (C). After the intraprostatic injection (D), the wound was closed in layers (E) using an absorbable

suture (F).

the electric shock of low intensity (0.2 mA), as a negative
stimulation on the starting edge, as well as a dark areaasa
positive stimulation on the ending edge. Rats were placed
on the moving belt and ran in the direction opposite from
the belt movement towards the positive stimulation and
escaping the negative stimulation. Additionally, using the
accompanied software, the protocol of belt moving (dura-
tion and speed), as well as the belt inclination were previ-
ously given. During the entire treadmill protocol, the belt
was 0 ° incline.

Before starting the training protocol, the animals
were adapted and familiarized with the treadmill appa-
ratus over 3 consecutive days (10 min/day, belt speed: 10
m/min).

Physically active animals were made to run on the
treadmill for 30 consecutive days (30 min/day, speed: 20
m/min). Exercise training using this protocol at this belt
speed for treadmill running rats is considered aerobic
in accordance with literature data which indicated that
maximal lactate steady state (MLSS, i.e., the highest run-
ning intensity with constant exercise load at which blood
lactate level does not reach up beyond the initial transient
increase) was established (22-24). Corresponding seden-
tary animals were also kept in the treadmill off the appa-

ratus for the same amount of time over 30 consecutive
days (30 min/day, belt speed: 0 m/min).

Induction of experimental CP/CPPS by surgery
and intraprostatic injection

Experimental CP/CPPS was induced in rats by surgical
application of intraprostatic injection through a stan-
dard protocol described in detail in our previous papers
(6,20). Briefly, in anesthetized rats (Fig. 2A) middle inci-
sion in the lower abdominal area (Fig. 2B) was done and
left and right ventral prostate lobes with urinary bladder
were exposed (Fig. 2C). After this, the intraprostatic in-
jection was applied (Fig. 2D). Sterile suspension of 3%
A-carrageenan (Sigma Aldrich, St. Louis, MO, USA) in a
total volume of 50 pl was injected in both ventral prostate
lobes of the CP/CPPS group, while Sham animals were
treated in the same way with intraprostatic injection of
the equal volume of sterile 0.9% saline. The wound was
closed in layers (Fig. 2E) using an absorbable suture
(Fig. 2F).
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Scrotal pain threshold to mechanical stimuli

To assess scrotal skin pain thresholds to mechanical
stimuli, we used an electronic von Frey aesthesiometer
(IITC Life Sciences, CA) with polypropylene rigid fil-
aments. The rats were situated in plexiglass-separated
boxes with metal grid floors to adapt to the conditions
in the measurement platform for 30 min. Perpendicular
application of stimulus started on the restful rat when the
ratremained quiet with the scrotum brought down on the
platform bottom. A gradual increase of the pressure last-
ed until a reflex response (moving of the rat from resting
position) was observed. An average value of three con-
secutively repeated measurements was used as the scrotal
pain threshold. The rats were returned to their home cag-
es immediately after the measurement was over.

Open field test

In the assessment of anxiety-like behavior, we used an
automated and infrared sensor-equipped apparatus (Ex-
perimetria Ltd., Budapest, Hungary) with its accompa-
nying software package (Conducta 1.0), as we previously
described (20,25). At the beginning of the testing, to free-
ly explore the new environment for 15 minutes, rats were
placed individually in the central part of the sound-iso-
lated, red-illuminated arena surrounded by black-col-
ored walls. The system automatically registered, through
infrared sensors, the parameters of horizontal locomotor
activity, the total distance and time of ambulatory move-
ments, as well as the number of rearings, as a parameter of
verticallocomotor activity. Additionally, using an accom-
panying software, the open field area was divided intol6
squares of which 4 middles were marked as the central
zone, while the remaining 12 were marked as a peripheral
zone. The time that the animal spent in the central zone
was calculated and used as the reliable parameter of the
anxiety-related behavior. In addition, to express the ratio
between the rat’s ambulation in the peripheral zone and
the total ambulatory distance, we calculated thigmotaxis
index which was expressed in percentages (%).

Elevated plus maze test

The elevated plus maze platform (Elunit, Belgrade, Ser-
bia), 0.5 m-raised from the ground, consisted of two
pairs of identical open arms and identical enclosed arms,
merging on the central platform at an angle of 90 degrees.
The rats were placed individually on a central platform
and allowed to explore the maze for 5 min, while their
behavior was recorded with the computer-attached in-
frared camera (HikVision Bullet 2612, China) placed
above the platform. To reduce olfactory stimuli, after
each rat finished testing, the maze was carefully cleaned
with alcohol solution. This test is based on the animal’s
conflict between the innate need to explore and the in-

nate fear of a new, unfamiliar environment, represented
by raised, bright and unprotected open arms. Avoiding
such an environment and sticking to a closed, sheltered
environment, represented by closed arms, is a character-
istic of anxiety-related behavior (26). The output param-
eters of this test included the total number of transitions
between closed and open arms and the time spent in the
open arms, as a trustworthy measure of the anxiety level.
These variables inversely reflect the anxiety level. Video
records are analyzed offline by an investigator blinded to
the treatment.

Light/dark test

For this test, the light-dark test arena (Elunit, Belgrade,
Serbia) consisted of a bigger, white-colored opened light
compartment which is connected by a small squared ap-
erture with a smaller one, black-colored closed dark com-
partment. The rats were individually placed in the center
of the light compartment and allowed to explore the test
area, while their behavior was monitored with camera
(Logitech C210, Switzerland) mounted above the light
compartment. The output parameters of this test were:
the time that an animal spent in the light compartment
of the light-dark test, as well as the number of transitions
from the light to the dark compartment. Captured video
sequences were analyzed after test completion by an in-
vestigator blinded to the experimental protocol.

Statistical analysis

To assess the normality of variables distribution, Kolm-
ogorov-Smirnov test was used. The output data of pain
and anxiety-like behavioral tests showed normal distri-
bution. Hence, the results were expressed as means *
standard deviation (SD) for all variables. The statistical
significance of the differences between the groups, as
well as in-group differences were estimated by One-way
ANOVA with Tukey-Kramer LSD post hoc test. The val-
ues of p<0.05, p<0.01, or p<0.001 were considered to be
significant.

RESULTS

Chronic aerobic physical activity increased scro-
tal pain thresholds in rats with experimentally
induced CP/CPPS

There were no significant differences between control
and experimental animals in scrotal pain thresholds for
mechanical stimuli in basal conditions, i.e. 2 days and 1
day before the surgery (Sham-SED vs. CP/CPPS-SED,
p>0.05; Sham-PA vs. CP/CPPS-PA, p>0.0S, Fig. 3). Also,
there were no differences within the Sham-SED and
Sham-PA groups in all postoperative measurements in
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Figure 3. Scrotal pain thresholds in control (Sham-SED, Sham-PA)
and experimental (CP/CPPS-SED, CP/CPPS-PA) rats.

Scrotal pain threshold measurements were performed by evF 2 and
1 day before, as well as 2, 3, and 7 days upon the operation (0). Val-
ues are mean+ SD. Statistical significances of between-group dif-
ferences in the scrotal pain threshold (¥¥¥p<0,001 vs. Sham-SED;
£££p<0.001 vs. Sham-PA; $$$p<0.001 vs. CP/CPPS-SED), as well
as within-group differences (***p<0.001 vs. -1) were estimated by
one-way ANOVA with Tukey-Kramer LSD post hoc test. For details
see the caption to Fig. 1.

comparison with the basal values (p>0.0S, Fig. 3). Scro-
tal pain thresholds in rats with CP/CPPS (groups Ccp/
CPPS-SED and CP/CPPS-PA) were highly significantly
reduced (p<0.001), when compared to the thresholds in
Sham operated rats (groups Sham-SED and Sham-PA)
on the 2nd, 3rd, as well as 7" day upon surgery (Fig. 3).
Also, pain thresholds were highly significantly reduced
within the CP/CPPS-SED and CP/CPPS-PA rats in all
postoperative days, compared to their basal pain thresh-
olds (p<0.001, Fig. 3).

On the other hand, 30-day lasting chronic aerobic ex-
ercise on a treadmill led to a high statistically significant
increase of postoperative scrotal pain thresholds in CP/
CPPS-PA rats, in comparison to the corresponding sed-
entary rats from CP/CPPS-SED group (CP/CPPS-PA vs.
CP/CPPS-SED, p<0.001, Fig. 3).

Chronic aerobic physical activity beneficially
modified anxiety-like behavior in rats with exper-
imentally induced CP/CPPS

Open field test

Analysis of the exploratory locomotor activity of control,
Sham operated rats (Sham-SED and Sham-PA groups),
and experimental rats with CP/CPPS(CP/CPPS-SED
and CP/CPPS-PA groups) in the OF showed different be-
havioral patterns, which indicated the occurrence of anx-
iety-like behavior in rats with CP/CPPS (CP/CPPS-SED
and CP/CPPS-PA rats), as shown in representative traces
of ambulatory movements in the OF arena (Fig. 4A-D).

Quantitative analysis of output variables of OF test
showed that physically active Sham-PA rats had statis-
tically significant higher ambulatory distance (Fig. SA)
on the 2" (p<0.001), 3 (p<0.0S), and 7" postoperative
day (p<0.05), in comparison with the Sham-SED rats.
The same holds for the time of the ambulatory move-
ments (Fig. SB) on2nd (p<0.001), 3* (p<0.01), and 7"
postoperative day (p<0.05). Also, Sham-PA animals, in
comparison to the Sham-SED animals, spent statistically
significantly more time in the center of the OF (Fig. 6A)
in 2nd (p<0.01), 3" (p<0.001), and 7 postoperative day
(p<0.001). A similar observation was made regarding the
number of rearings (Fig. 6B) on the 2™ (p<0.001), 3"
(p<0.001), and 7" postoperative day (p<0.01). Index of
thigmotaxis (Fig. 7) was statistically significantly lower
in Sham-PA rats on the 2™ (p<0.001), 3¢ (p<0.05), and
7 postoperative day (p<0.0S), in comparison with the
Sham-SED rats. Within-group differences of all OF the
test parameters among the Sham-SE D and Sham-PA rats
were not significantly changed in the 3" and 7th, in com-
parison with the 2™ postoperative day.

Further analysis showed that the total ambulatory
distance (Fig. SA) and time (Fig. SB) were significant-
ly decreased in CP/CPPS-SED and CP/CPPS-PA rats,
compared to the corresponding control Sham-SED and
Sham-PA rats in 3" (p<0.001) and 7" postoperative day
(p<0.001). On the 2nd postoperative day, a statistically
significant difference (p<0.001) in mentioned param-
eters was observed only between CP/CPPS-PA and
Sham-PA rats, while the difference between CP/CPPS-
SED and Sham-SED rats was not statistically significant
(p>0.0S). Also, CP/CPPS-PA animals, in comparison to
the Sham-PA animals, spent statistically significantly less
time in the center of the OF (Fig. 6A) in 2nd (p<0.01),
3" (p<0.001), and 7" postoperative day (p<0.01), also
had a statistically significant lower number of rearings
(Fig. 6B) in 2nd (p<0.001), 3 (p<0.001), and 7* post-
operative day (p<0.01), and additionally revealed a high-
er index of thigmotaxis (Fig. 7) in 3" (p<0.001), and 7"
postoperative day (p<0.001). A similar observation was
in the comparison of CP/CPPS-SED and Sham-SED rats
onthe 3" and 7 postoperative day in all test parameters
(Fig. 5-7) in the 3" (p<0.001), and 7 postoperative day
(p<0.001). The difference between mentioned groups in
all test parameters was not statistically significant onthe
2nd day ofthe surgery (p>0.0S, Fig. 5-7). Within-group
differences of all OF the test parameters among the CP/
CPPS-SED rats were not significantly changed in the 3™
(p<0.001) and 7 (p<0.001), in comparison to the 2nd
postoperative day. Physically active CP/CPPS-PA rats
had statistically significant lower ambulatory distance
(Fig. 5A) and time (Fig. SB), as well as a higher index of
thigmotaxis (Fig. 7) in 3" (p<0.0S) and 7 (p<0.05), in
comparison to the 2nd postoperative day. On the other
hand, the difference was not statistically significant re-
garding time in the center of the open field (Fig. 6A) and
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Figure 4. Representative open field traces of horizontal and vertical locomotor activity of control: Sham-SED (A), Sham-PA (B), and experi-

mental: CP/CPPS-SED (C) and CP/CPPS-PA (D) animals.

Each animal was individually tested in the open field for 15 minutes. Horizontal and vertical spontaneous locomotor activity was automat-

ically recorded by an infrared sensor system, and then additionally analyzed using the accompanying software package (Conducta 1.0). For

details see the caption in Fig. 1.

a number of transitions (Fig. 6B) on3™ (vs. 2, p>0.05)
and 7" postoperative day (vs. 2, p>0.05).

The partial anxiolytic effect of the exercise pretreat-
ment was observed through a comparison of physically
active CP/CPPS-PA and sedentary CP/CPPS-SED ani-
mals with prostatitis. There were no statistically signifi-
cant differences in all OF the test parameters (Fig. 5-7)
on the 2™ postoperative day between the mentioned
groups (CP/CPPS-PA vs. CP/CPPS-SED, p>0.05). On
the 3" postoperative day, the differences between CP/
CPPS-SED and CP/CPPS-PA rats were highly statisti-
cally significant (p<0.001) in all parameters, except the
ambulatory time (p>0.0S, Fig. SA). Physically active CP/
CPPS-PA rats, compared to the sedentary CP/CPPS-
SED rats on the 7 day upon surgery had statistically sig-

nificant higher ambulatory distance (p<0.001, Fig. SA)
and time (p<0.01, Fig. 5B), they spent more time in the
center of the open field (p<0.01, Fig. 6A) and made more
rearings (p<0.0S, Fig. 6B), and also had a lower index of
thigmotaxis (p< 0.0S, Fig. 7).

Elevated plus maze test

Quantitative analysis of the output data derived from
the EPM test showed that exercise treatment in Sh-
am-PA rats lead to a statistically significant increase in
a number of open/closed arms transitions (Fig. 8A) in
the 2" (p<0.001), 3" (p<0.01), and 7" postoperative day
(p<0.001), in comparison with the Sham-SED rats. The
same holds true for the time that animal spent in the open
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Figure 5. Ambulatory distance (A) and time (B) during open field
testing in control: Sham-SED, Sham-PA, and experimental: CP/
CPPS-SED, CP/CPPS-PA animals.

Values are mean*SD. Statistical significances of between-group dif-
ferences in the ambulatory distance and time (*p<0.0S, ~*p<0.01,
AAP<0.001 vs. Sham-SED; ¥¥¥p<0.001 vs. Sham-SED; £££p<0.001
vs. Sham-PA; $$p<0.01, $$$p<0.001 vs. CP/CPPS-SED), as well as,
within-group differences (*p<0.0S, **p<0.01, ***p<0.001 vs. 2) were
estimated by one-way ANOVA with Tukey-Kramer LSD post hoc
test. For details see the caption in Fig. 1.

arms (Fig. 8B) on the 2™ (p<0.05), 3" (p<0.01), and 7*
postoperative day (p<0.01). Within-group differences of
all EPM test parameters among the Sham-SED and Sh-
am-PA rats were not significantly changed on the 3" and
7*, in comparison with the 2° postoperative day.

No differences in EPM test variables were detected
between the rats with prostatitis and the control rats on
the 2™ postoperative day (Sham-SED vs. CP/CPPS-SED,
p>0.05; Sham-PA vs. CP/CPPS-PA, p>0.05, Fig. 8A, B).
On the other hand, sedentary CP/CPPS-SED, and physi-
cally active CP/CPPS-PA rats with prostatitis, compared
to the corresponding Sham-SED and Sham-PA controls
had a lower number of open/closed arms transitions
(Fig. 8A) and spent less time in the open arms (Fig. 8B)
in 3" (p<0.001) and 7" postoperative day (p<0.001).
Also, there was a highly significant reduction of the num-
ber of open/closed arms transitions (Fig. 8A), as well as
the time spent in the open arms (Fig. 8B) within the CP/
CPPS-SED and CP/CPPS-PA rats on the 3" (p<0.001)
and 7" postoperative day (p<0.001).
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Figure 6. Time spent in the center of the open field (A) and a number
of rearing (B) in control: Sham-SED, Sham-PA, and experimental:
CP/CPPS-SED, CP/CPPS-PA animals.

The number of rearings was presented as the number of the rat’s hind
legs propping up. Values are mean*SD. Statistical significances of
between-group differences in time spent in the center of the open
field and number of rearings (**p<0.01, A *p<0.001 vs. Sham-SED;
¥p<0.0S, ¥¥¥p<0.001 vs. Sham-SED; ££p<0,01, £££p<0.001 vs. Sh-
am-PA; $p<0.0S, $$p<0.01, $$$p<0.001 vs. CP/CPPS-SED), as well
as, within-group differences (*p<0.0S, ***p<0.001 vs. 2) were esti-
mated by one-way ANOVA with Tukey-Kramer LSD post hoc test.
For details see the caption in Fig 1.

However, exercise (CP/CPPS-PA group) significant-
ly increased the number of open/closed arms transitions
(Fig. 8A) on the 3% (p<0.05), as well as 7" day upon the
surgery (p<0.0S), in comparison to the sedentary CP/
CPPS-PA animals. Also, there is a highly significant in-
crease in the time animals spent in the open arms (Fig.
8B) in CP/CPPS-PA rats on the 3" (p<0.01) and 7* day
(p<0.001) upon surgery, in comparison with the CP/
CPPS-SED rats.

Light/dark test

Sham-PA animals spent statistically significantly more
time in the light compartment on all postoperative days
(p<0.0S, Fig. 9A), in comparison with the Sham-SED
rats. The same observation concerning the number of L/D
transitions (Fig. 9B) on the 2™ (p<0.05), 3 (p<0.01),
and 7" postoperative day (p<0.01). Within-group differ-

36|



Physical activity decreases anxiety-related behavior in CP/CPPS: study on the experimental exercise physiology and andrology crossroad

95
¥¥¥ ¥¥¥
90
? *kk kK
£ 85 $89,£62 $.EEE
0
880 I
o 7 *
g’ 75 i
5 70 ea »
Q
k-] A
£ 65 = %— %
60
55 & Sham-SED

% Sham-PA
% CPICPPS-SED
4 CPICPPS-PA

2 3 7
Postoperative days
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The index of thigmotaxis was calculated as a ratio between the dis-
tance of rat ambulatory distance in the peripheral zones and the to-
tal ambulatory distance and expressed in percentages (%). Values
are mean+SD. Statistical significances of between-group differences
in the index of thigmotaxis (*p<0.0S, AA*p<0.001 vs. Sham-SED;
¥¥¥p<0.001 vs. Sham-SED; £££p<0.001 vs. Sham-PA; $p<0.0S,
$$p<0.01 vs. CP/CPPS-SED), as well as within-group differences
(*p<0.0S, ***p<0.001 vs. 2) were estimated by one-way ANOVA with
Tukey-Kramer LSD post hoc test. For details see the caption to Fig. 1.

ences of L/D test parameters among the Sham-SED and
Sham-PA rats were not significantly changed on the 3
(vs.2,p>0.05), and 7" postoperative day (vs. 2, p>0.05).

The time that CP/CPPS-SED and CP/CPPS-PA an-
imals spent in the light compartment (Fig. 9A) was sig-
nificantly shorter, compared to Sham-SED and Sham-PA
groups on the 3" (p<0.001), as well as the 7" day upon the
surgery (p<0.001). The same holds for the number of L/D
compartment transitions (Fig. 9B) on the 3"(p<0.001),
as well as, on the 7* day upon surgery (p<0.001). With-
in-group differences among the CP/CPPS-SED rats were
statistically significant regarding the time in the light com-
partment of the L/D test (Fig. 9A), as well as the number
of L/D transitions (Fig. 9B) on the 3 (vs. 2, p<0.001) and
7" postoperative day (vs. 2, p<0.001). A similar observa-
tion was made in CP/CPPS-PA group on the 3 (vs. 2),
and the 7 (vs. 2) postoperative day, regarding the time
that the animal spent in the light compartment of the L/D
test (p<0.001, Fig. 9A), as well as the number of L/D tran-
sitions (p<0.0S, Fig. 9B). There was no statistically signif-
icant difference in these parameters in 2nd day between
the mentioned groups (p>0.0S, Fig. 9A, B).

Additionally, chronic aerobic exercise in CP/CPPS-
PA rats, compared to the sedentary CP/CPPS-SED rats,
on the 3" (p<0.05), as well as on the 7 day upon intra-
prostatic injection (p<0.05), led to a statistically signifi-
cant increase in the time spent in the light compartment
of the L/D test (Fig. 9A), and also in the number of the
L/D transitions (Fig. 9B). There was no statistically sig-
nificant difference in the parameters derived from the
L/D test on the 2*¢ day between these groups (CP/CPPS-
PA vs. CP/CPPS-SED, p>0.0S, Fig. 9A, B).
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Figure 8. A number of transitions between the opened and closed
arm (A) and the time spent in the open arms (B) of elevated plus
maze test (EPM) in control: Sham-SED, Sham-PA, and experimen-
tal: CP/CPPS-SED, CP/CPPS-PA animals.

Values are mean+SD.Statistical significances of between-group
differences in time spent in the light compartment and the number
of transitions between the light and dark compartment of the L/D
test (*p<0.0S, Mp<0.01 vs. Sham-SED; ¥¥¥p<0.001 vs. Sham-SED;
£££p<0.001 vs. Sham-PA; $p<0.0S vs. CP/CPPS-SED), as well as,
within-group differences (*p<0.0S, ***p<0.001 vs. 2) were estimated
by one-way ANOVA with Tukey-Kramer LSD post hoc test. For de-
tails see the caption in Fig. 1.

DISCUSSION

Considering that chronic pelvic pain and discomfort are
the most prominent symptoms among the patients suf-
fering from CP/CPPS (Krieger et al., 1999), the occur-
rence and dynamics of experimental CP/CPPS develop-
ment in our study are confirmed by functional test, i.e.
pain threshold measurement. Namely, intraprostatic in-
jection of 3% A-carrageenan significantly reduced scrotal
mechanical pain thresholds in rats with CP/CPPS (both
SED and PA group) on the 3" and the 7 day upon sur-
gery, in comparison with the respective control Sham
operated rats (receiving 0.9% saline). The rats with de-
veloped experimental CP/CPPS showed increased anx-
iety-like behavior, compared to the corresponding sham
operated controls.

Results of the present study showed that 30-day long
exercise on the treadmill led to amelioration of anxiety-re-
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Figure 9. The time spent in the light compartment (A) and the num-
ber of transitions between the light and the dark compartment (B) of
light/dark (L/D) test in control: Sham-SED, Sham-PA, and experi-
mental: CP/CPPS-SED, CP/CPPS-PA animals.

Values are mean#SD. Statistical significances of between-group dif-
ferences in number of transitions and time spent in the opens arms of
EPM (*p<0.0S, A*p<0.01, A*Ap<0.001 vs. Sham-SED; ¥¥¥p<0.001
vs. Sham-SED; £££p<0.001 vs. Sham-PA; $p<0.05, $$p<0.01,
$$$p<0.001 vs. CP/CPPS-SED), as well as, within-group differ-
ences (***p<0.001 vs. 2) were estimated by one-way ANOVA with
Tukey-Kramer LSD post hoc test. For details see the caption in Fig. 1.

lated and pain-related behavior in rats with CP/CPPS, as
it was evident by favorable modulation of all parameters in
the applied battery of ethological tests for the assessment
of anxiety-like behavior. Thus, chronic aerobic physical
activity on the treadmill is a potent non-pharmacological
therapeutic option for anxiety in CP/CPPS.

Results obtained in our study by the functional be-
havioral testing could be explained by several potential
mechanisms. The heterogeneous group of symptoms
that characterize CP/CPPS is the reason for the still
unknown and unclear etiopathogenesis, although nu-
merous risk factors are identified, including intrapros-
tatic urinary reflux, endocrine disbalance, inflammation
through the CNS, psychological and hereditary factors,
immunological disbalance and muscle-skeletal dysfunc-
tions (27). Statistically significant changes in serum cor-
tisol levels have been found in patients with CP/CPPS
(28), while the hypothalamic-pituitary-adrenal (HPA)

axis dysfunction is hypothesized to be one of the main
mechanisms that links CP/CPPS with anxiety (29). We
also previously found that elevated levels of corticoste-
rone in the rat’s serum have a positive correlation with
lipid peroxidation and oxidative stress in the cortex, thal-
amus and hippocampus (20). Therefore, corticosterone,
by increasing the level of available glucose in the brain,
and via the impaired signaling pathways on the other
hand, promotes the spontaneous generation of free ox-
ygen radicals, increases pro-oxidant genes transcription
and reduces antioxidant defense mechanisms. Impaired
redox balance, on the other hand, could mediate the de-
velopment of anxiety-related behavior, as it has been pre-
viously linked in basic and clinical studies (30).

Antinociceptive effect of physical activity observed in
our study by mechanical pain threshold tests, could be
explained by the increased concentration of endogenous
cannabinoids in the serum, which has been observed
in humans and animals after running and cycling (31).
Cannabinoids are known for their analgesic effects (32).
Physical activity reduces pain sensitivity through chang-
es in neuroendocrine and autonomic nervous functions,
especially through increasing levels of endogenous en-
dorphins and modifying neurotransmitter systems in-
cluding dopaminergic, noradrenergic and serotonergic
systems (33). Additionally, there is an increase in the
plasma nitrogen oxide (NO) concentration instantly af-
ter physical activity (34) and the antinociceptive effect of
NO has been demonstrated (35).

In a study performed by Dybowski et al. (36), it has
been shown that the symptoms of anxiety can worsen
the pain severity, the degree of voiding problems, as well
as quality of life in patients with prostatodynia. These
data explain the potential mechanisms of pelvic pain
development, but also indicate that anxiety is not only
a consequence of chronic pain in CP/CPPS, but that it
can also be one of the etiological factors for CP/CPPS.
Although the effects of physical activity on numerous
different physiological and psychological factors are
proven, the precise mechanism of the anxiolytic effect is
still unclear. This effect can be partially explained by the
favorable influence of physical activity in the regulation
of stress response, through the HPA axis stabilization
(37) or glucocorticoid concentration reduction, but also
through the stimulation of neurogenesis and angiogen-
esis by upregulated brain-derived neurotrophic factors
(BDNF) synthesis, which is important for proper brain
functioning and anxiety reduction (15). Given that CP/
CPPS is characterized by an increased ROS generation
and intense oxidative stress damage of neurons which
negatively affect behavioral performances (20), physical
activity with proven antioxidant effect can lower the lipid
peroxidation level, reduce ROS generation, and amelio-
rate behavioral performances (38).

There is a wide range of therapeutic modalities for
treating CP/CPPS, acting on the different pathophysio-
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logical mechanism or directly on the manifested symp-
tom, which reflects the complexity of this syndrome.
Giubilei et al. (39) performed a randomized prospective
trial to investigate the effects of physical activity on pa-
tients with CP/CPPS, and participants in the aerobic
exercise group showed reduced pain and anxiety lev-
els in comparison to subjects in the placebo/stretching
group. These results are by our findings derived in an
experimental setting. Planned and dosed physical activi-
ty is often recommended to reduce the harmful effect of
chronic inflammation and chronic painful conditions in

the body (40).
Conclusions

The results of the present study showed that regular ex-
ercise on the treadmill for 30 consecutive days led to the
amelioration of anxiety-related and pain-related behav-
ior in rats with CP/CPPS. Thus, chronic aerobic physi-
cal activity should be considered a non-pharmacological
therapeutic option for treating anxiety in CP/CPPS pa-
tients. These experimental findings should be confirmed
in further clinical studies in the field of sports medicine
and andrology.

Acknowledgments

None.

Conflict of interest

The authors declare that they have no conflict of interest.
Author Contributions

NS, AZ, MV, DM, ARM and DH designed the experi-
ment, performed the experiments and drafted the man-
uscript. DjM and OS contributed to the experimental
studies and drafted the manuscript. All authors reviewed
and approved the final manuscript.

Funding Statement

This work was supported by the Ministry of Education,
Science and Technological Development of the Republic
of Serbia (MNTR), grant number 200110, internation-
al grant FA4Lin by MNTR and TUBITAK. The corre-
sponding author is MC member in EU COST Actions
20135 (TEATIME) and 20119 (ANDRONET).

References:

1. J.N. Krieger, SW.H. Lee J. Jeon, P.Y. Cheah, M.L. Liong, D.E. Ri-
ley. Epidemiology of prostatitis. Int. J. Antimicrob. Agents. 2008;
31(1):85-90.

2. Bowen DK, Dielubanza E, Schaeffer AJ. Chronic bacterial prostati-

tis and chronic pelvic pain syndrome. BM]J clinical evidence. 2015;
2015:1802.

3. G.X. Zhang, WJ. Bai, T. Xu, X.F. Wang. A preliminary evaluation
of the psychometric profiles in Chinese men with chronic prosta-
titis/chronic pelvic pain syndrome. Chin. Med. J. (Engl.). 2011;
124(4):514-8.

4. Rees ], Abrahams M, Doble A, Cooper A. Diagnosis and treatment
of chronic bacterial prostatitis and chronic prostatitis/chronic pel-
vic pain syndrome: a consensus guideline. BJU International. 2015;
116(4):509-25.

5. Belanger G, VerLee G. Diagnosis and Surgical Management of Male
Pelvic, Inguinal, and Testicular Pain. Surgical Clinics of North
America. 2016; 96(3):593-613.

6. Sutulovi¢ N, Grubaé Z, Suvakov S, Jovanovi¢ D, Pugka$ N, Macut
b, et al. Chronic prostatitis/chronic pelvic pain syndrome increases
susceptibility to seizures in rats and alters brain levels of IL-13 and
IL-6. Epilepsy Research. 2019; 153:19-27.

7. HanI, KimJ, Kim S, Ahn M, Ryu J. Signalling pathways associated
with IL-6 production and epithelial-mesenchymal transition induc-
tion in prostate epithelial cells stimulated withTrichomonas vagina-
lis. Parasite Immunology. 2016; 38(11):678-87.

8. Silva R, Lopes A, Guimaraes R, Cunha T. CXCL1/CXCR?2 signaling
in pathological pain: Role in peripheral and central sensitization.
Neurobiology of Disease. 2017; 105:109-16.

9. Kwon J, Chang I. Pain, Catastrophizing, and Depression in Chronic
Prostatitis/Chronic Pelvic Pain Syndrome. International Neurourol-
ogy Journal. 2013; 17(2):48.

10. Bordoni B, Marelli F, Morabito B, Sacconi B. Depression, anxiety
and chronic pain in patients with chronic obstructive pulmonary
disease: the influence of breath. Monaldi Archives for Chest Disease.
2017; 87(1).

11. Spielberger, C.D., Gorsuch, R.L., and Lushene, R.E. 1970. Manual for
the state trait anxiety inventory (STAI). Consulting Psychologists
Press, Palo Alto, California, USA.

12. Gureje O, Von Korff M, Kola L, Demyttenaere K, He Y, Posada-Villa
J. The relation between multiple pains and mental disorders: Results
from the World Mental Health Surveys. Pain. 2008; 135(1):82-91.

13. Hallal P, Victora C, Azevedo M, Wells J. Adolescent Physical Activi-
ty and Health. Sports Medicine. 2006; 36(12):1019-30.

14. Kandola A, Vancampfort D, Herring M, Rebar A, Hallgren M, Firth
J, et al. Moving to Beat Anxiety: Epidemiology and Therapeutic Is-
sues with Physical Activity for Anxiety. Current Psychiatry Reports.
2018; 20(8).

15. Kandola A, Stubbs B. Exercise and Anxiety. Physical Exercise for
Human Health, Advances in Experimental Medicine and Biology.
2020. 345-52. Springer Singapore, Singapore.

16. Law LF, Sluka KA. How does physical activity modulate pain? Pain.
2017; 158:369-70.

17. Sluka, KA, Frey-Law L, Hoeger Bement M. Exercise-induced pain
and analgesia? Underlying mechanisms and clinical translation.
Pain. 2018; 159:91-7.

18. Shaphe MA, Chahal A. Relation of Physical Activity with the De-
pression: A Short Review. ] Lifestyle Med. 2020; 10(1):1-6.

19. OhIF, Arndt S, van der Staay F. Pathological anxiety in animals. The
Veterinary Journal. 2008; 175(1):18-26.

20. Sutulovi¢ N, Gruba¢ Z, Suvakov S, Jeroti¢ D, Puskas N, Macut D, et
al. Experimental Chronic Prostatitis/Chronic Pelvic Pain Syndrome
Increases Anxiety-Like Behavior: The Role of Brain Oxidative Stress,
Serum Corticosterone, and Hippocampal Parvalbumin-Positive
Interneurons. Oxidative Medicine and Cellular Longevity. 2021;
2021:1-17.

21. Radhakrishnan R, Nallu RS. Development and characterisation of a
novel animal model of prostate inflammation-induced chronic pel-
vic pain. Inflammopharmacology 2009. 17:23-8.

[39



Medicinska istraZivanja 2022; 55(3):29-41

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Hrncic D, Rasic-Markovic A, Lekovic J, Krstic D, Colovic M, Macut
D et al. Exercise Decreases Susceptibility to Homocysteine Seizures:
the Role of Oxidative Stress. Int. J. Sports Med. 2013; 35:544-50.

Dishman RK, Armstrong RB, Delp MD, Graham RE, Dunn AL.
Open-field behavior is not related to treadmill performance in exer-
cising rats. PhysiolBehav. 1988; 43(5):541-6.

Almeida JA, Petriz B de A, da Costa Gomes CP, Pereira RW, Franco
OL. Assessment of maximal lactate steady state during treadmill ex-
ercise in SHR. BMC Res Notes. 2012; 5:661.

Hrncic D, Miki¢ ], Rasic-Markovic A, Velimirovi¢ M, Stojkovi¢ T,
Obrenovi¢ R et al. Anxiety-related behavior in hyperhomocystein-
emia induced by methionine nutritional overload in rats: role of the
brain oxidative stress. Canadian Journal of Physiology and Pharma-
cology. 2016; 94(10):1074-1082.

Walf AA, Frye CA. The use of the elevated plus maze as an assay of
anxiety-related behavior in rodents. Nat. Protoc. 2017; 2:322-8.

Arora H, Eng C, Shoskes D. Gut microbiome and chronic prostatitis/
chronic pelvic pain syndrome. Annals of Translational Medicine.
20175 5:30.

Anderson R, Orenberg E, Chan C, Morey A, Flores V. Psychometric
Profiles and Hypothalamic-Pituitary-Adrenal Axis Function in Men
With Chronic Prostatitis/Chronic Pelvic Pain Syndrome. Journal of
Urology. 2008; 179(3):956-60.

Boudarene M, Legros JJ, Timsit-Berthier M. Study of the stress re-
sponse: role of anxiety, cortisol and DHEAs. Lencephale. 2002;
28(2):139-46.

Hovatta I, Juhila J, Donner J. Oxidative stress in anxiety and comor
bid disorders. Neurosci. Res. 2010; 68:261-75.

Costa B, Comelli F, Bettoni I, Colleoni G, Giagnoni G. The endog-
enous fatty acid amide, palmitoylethanolamide, has anti-allodynic
and antihyperalgesic effects in a murine model of neuropathic pain:
involvement of CB(1), TRPV1 and PPARgamma receptors and neu-
rotrophic factors. Pain. 2008; 139:541-50.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Jonsdottir IH, Jungersten L, Johansson C, Wennmalm A, Thorén P,
Hoffmann P. Increase in nitric oxide formation after chronic volun-
tary exercise in spontaneously hypertensive rats. Acta Physiologica
Scandinavica. 1998; 162(2):149-53.

Zhang R, Chomistek A, Dimitraskoff J, Giovannucci E, Willet W,
Rosner B, et al. Physical Activity and Chronic Prostatitis/Chronic
Pelvic Pain Syndrome. Medicine & Science in Sports & Exercise.
2015; 47(4):757-64.

Perez AP, Oliveira CC, Prieto JG, Ferrando A, Vila L, Alvarez Al
Quantitative assessment of nitric oxide in rat skeletal muscle and
plasma after exercise. European Journal of Applied Physiology. 2002;
88:189-91.

Svensson M, Lekell ], Deierborg T. Rffrct of physical exercise on neu-
roinflammation, neuroplasticity, neurodegeneration and behavior.
Neural Repair. 2015; 577-89.

Dybowski C, Lowe B, Briinahl C. Predictors of pain, urinary symp-
toms and quality of life in patients with chronic pelvic pain syn-
drome (CPPS): A prospective 12-month follow-up study. Journal of
Psychosomatic Research. 2018; 112:99-106.

Plavsic L, Knezevic OM, Sovtic A, Minic P, Vukovic R, Mazibrada
I, Stanojlovic O, Hrncic D, Rasic-Markovic A, Macut D. Effects of
high-intensity interval training and nutrition advice on cardiomet-
abolic markers and aerobic fitness in adolescent girls with obesity.
Appl PhysiolNutrMetab. 2020; 45(3):294-300.

Simioni C, Zauli G, Martelli A, Vitale M, Sacchetti G, Gonelli A, et
al. Oxidative stress: role of physical exercise and antioxidant nutra-
ceuticals in adulthood and aging. Oncotarget. 2018; 9(24):17181-98.

Giubilei G, Mondaini N, Minervini A. Physical activity of men with
chronic prostatitis/chronic pelvic pain syndrome not satisfied with
conventional treatments—could it represent a valid option? The
physical activity and male pelvic pain trial: a double-blind, random-
ized study. J Urol. 2007; 177(1):159-65.

Steensberg A, Fischer CP, Keller C, Moller K, Pedersen BK. IL-6 in-
creases IL-1 ra, IL-10 and cortisol in humans. Sam. J. Phisiol. 2003;
285:e433-7.

40|



Physical activity decreases anxiety-related behavior in CP/CPPS: study on the experimental exercise physiology and andrology crossroad

FIZICKA AKTIVNOST MENJA PONASANJE POVEZANO SA ANKSIOZNOSCU
U HRONICNOM PROSTATITISU/SINDROMU HRONICNOG PELVICNOG
BOLA: FUNKCIONALNA | BIHEJVIORALNA STUDIJA NA RASKRSNICI
EKSPERIMENTALNE FIZIOLOGIJE VEZBANJA | ANDROLOGIJE

Nikola Sutulovi¢?, Aleksa Zubeli¢!, Djuro Macut?, Milena Veskovi¢?, Dusan Mladenovi¢?, Aleksandra Rasi¢-Markovic?, Zeljko

Grubac?, Olivera Stanojlovic¢t, Dragan Hrnci¢**

Sazetak

Uvod: Hroni¢ni prostatitis/sindrom hroni¢nog pelvic-
nog bola (eng. Chronic prostatitis/chronicpelvicpainsyn-
drome, CP/CPPS) je neinfektivni inflamatorni sindrom,
manifestovan brojnim uroloskim simptomima, ali ¢esto
pracen seksualnom disfunkcijom i problemima sa men-
talnim zdravljem, ukljucujuci i anksioznost. Studije su
pokazale povoljne efekte hroni¢nog vezbanja u tretma-
nu anksioznosti i hroni¢nog bola, ali njen uticaj na bol
i anksioznost u CP/CPPS jos uvek nije ispitan. Cilj ovog
istrazivanja je bio da se utvrde efekti hroni¢ne aerobne
fizicke aktivnosti na ponasanje povezano sa anksiozno-
$¢u kod pacova sa eksperimentalno izazvanim CP/CPPS.

Materijali i metode: Odrasli muZjaci pacova soja Wistar
albino (n=32) su nasumi¢no podeljeni u grupu fizi¢ki ak-
tivnih koji su trcali na tredmilu 30 uzastopnih dana (PA,
30 min/dn, brzina: 20 m/min; n=16) i grupu sedentarnih
koji su proveli isto vreme u isklju¢enom tredmilu (SED,
30 min/dn, brzina: 0 m/min; n=16). Nakon protokola na
tredmilu, u zavisnosti od intraprostati¢ne injekcije to-
kom operacije (0.9% NaClili 3% A-karagenin), pacovi su
nasumicno podeljeni u sledece grupe (n=8 u svakoj):
Sham-SED (sedentarni protokol i 0,9% NacCl); Sham-PA
(protokol vezbanja i 0,9% NaCl); CP/CPPS-SED (seden-

tarni protokoli 3% A-karagenin); CP/CPPS-PA (protokol
vezbanja i 3% A-karagenin). U cilju pracenja razvoja CP/
CPPS i dinamike bola, skrotalni prag bola na mehanicku
draz je meren upotrebom elektronskog von Freyestezi-
ometra(evF), i to: 2. i 1. preoperativhog dana, kaoi 2., 3.,
i 7. postoperativnog dana. Kako bi se ispitalo postojanje
ponasanja povezanog sa anksioznoscu, zivotinje iz svih
grupa su podvrgnute bateriji tri etoloska testa (test otvo-
renog polja, test uzdignutog krstastog lavirinta i test
svetlo/tama) u 2., 3. i 7. postoperativhom danu.

Rezultati: Pacovi koji su razvili eksperimentalni CP/
CPPS, u poredenju sa Sham pacovima, su imali snizen
skrotalni prag bola na mehanicku draz u svim ispitiva-
nim postoperativnim danima, a takode su ispoljavali i
ponasanje povezano sa anksiozno$c¢u u sva tri etoloska
testa. Protokol vezbanja na tredmilu, u trajanju od 30
uzastopnih dana je kod pacova sa CP/CPPS doveo do
smanjenja ponasanja povezanog sa anksioznoscu i do
povecanja skrotalnog praga bola.

Zakljucak: Rezultati ovog istrazivanja su pokazali da je
dozirano i planirano vezbanje na tredmilu u trajanju od
30 uzastopnih dana dovelo do smanjenja anksioznosti i
bola kod pacova sa eksperimentalnim CP/CPPS.

Kljucne reci: CP/CPPS, bol, anksioznost, trening, tredmil, pacov.
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