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Background: A significant number of men who are younger than 50 years visit urologists for 

interminable prostatitis. This study aimed to thoroughly investigate the effect of pumpkin seed 

oil (PSO) phonophoresis on chronic nonbacterial prostatitis (CNBP).

Subjects and methods: Sixty patients with CNBP were randomly assigned to three groups: 

Group A, wherein patients were treated with PSO using phonophoresis; Group B, where patients 

underwent trans-perineal continuous low-intensity ultrasound (LIUS); and Group C, wherein 

patients underwent placebo LIUS. All three groups received their corresponding treatments daily 

for up to 3 weeks. The NIH-Chronic Prostatitis Symptom Index (NIH-CPSI), residual urine 

determined by urodynamic measurements, and flow rate were used to analyze study outcomes. 

The white blood cell (WBC) count in the prostatic secretion was determined.

Results: Comparisons of the intragroup mean values of all measurements in Groups A and B 

before and after the end of the treatment showed a significant improvement in residual urine, 

flow rate, WBC count, and NIH-CPSI (p < 0.05), whereas no significant change was found in 

Group C (p > 0.05). Between-group comparisons of all variables showed a significant differ-

ence was found after intervention (p < 0.05). Postintervention comparisons between Groups A 

and B showed a significant difference in all measurements, except for WBC, in favor of Group 

A. Comparing the changes between Groups A and C, a significant difference was found in all 

measurements (p < 0.05). Furthermore, all parameters differed significantly when comparing 

Groups B and C (p < 0.05).

Conclusion: The current study showed that PSO phonophoresis can produce a significant effect 

in the management of CNBP and can, therefore, be considered a safe, noninvasive method for 

the treatment of CNBP.

Keywords: pumpkin seeds oil, phonophoresis, ultrasound, physiotherapy, cucurbita pepo, 

chronic non-bacterial prostatitis

Introduction
Ultrasound has been observed to be most frequently used as a therapeutic modality 

in the field of physiotherapy and sports medicine. It is also widely used in the clinical 

management of traumatic and acquired conditions that affect the musculoskeletal sys-

tem. The use of ultrasound has been advocated for the enhancement of the transdermal 

penetration of medications – this is termed phonophoresis.1

A cream or medication gel, which acts as a coupling medium, is applied over the 

ultrasound probe, which is then used over the target area of treatment.2 To facilitate the 

application of the gel or cream, determination of the properties of a good ultrasound 
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conductor is important to achieve positive therapeutic 

outcomes; otherwise, the treatment may yield ineffective 

therapeutic results.3

Based on proper examination and testing of several 

examples or classification, essential oils, such as birch 

sweet, German chamomile, wintergreen, and camphor, are 

categorized as having properties that help in inflammatory 

conditions. Similarly, geranium, clary sage, orange, parsley, 

rose geranium, and some other essential oils are characterized 

as having significant therapeutic effects, specifically related 

to female hormonal and gynecologic symptoms.4

Nakhostin-Roohi et al have assessed the special effects of 

virgin olive oil phonophoresis for anterior knee pain among 

female athletes.5 Furthermore, Chinese herbal medicines, 

such as guizhi (cassia twig) and cinnamic aldehyde, particu-

larly its oil derivatives, have also been reported to be used 

in phonophoresis.6

The present study has focused on the Cucurbita pepo 

variant. Cucurbita is a globally well-known and old-fashioned 

herbal medicinal product that has been used over the past 

several centuries. Furthermore, its medicinal and therapeutic 

use and significance have been described in many textbooks 

and traditional medicinal manuscripts. In Europe, C. pepo 

in the form of ethanolic pumpkin seeds using its soft extract 

has been widely used. This has primarily been registered as 

a remedy for several urological conditions, specifically those 

related to an enlarged prostate gland and micturition problems 

related to an overactive bladder.7,8

Pumpkin seed oil (PSO) is rich in antioxidants.9 The active 

components of C. pepo L. seeds are D5-, D7-, and D8-sterols. 

D7-sterols are largely found in a predominant proportion 

in C. pepo. These are significantly registered to be the vital 

active components of pumpkin seeds in the treatment of mild 

prostatic hyperplasia.10

The significant fraction that consists of D7-sterols is 

widely believed to be responsible for its therapeutic effects. 

These sterols have not been found in any other sterol-contain-

ing plant extracts used in the treatment of benign prostatic 

hyperplasia (BPH).11

Pumpkin seeds contain considerable amounts of 

D7-phytosterols, either in the free form or bound to sugar 

molecules. Furthermore, a lipid–steroidal extract has also 

been confirmed to have an inhibitory effect on 5-α-reductase 

in cultured human prostate fibroblasts. The pharmacological 

mechanism of action of PSO is well documented through the 

inhibition of 5-α-reductase, which is primarily responsible 

for the conversion of testosterone into dihydrotestosterone 

(DHT).12,13

A study conducted by Schilcher et al14 concluded that 

orally administered D7-phytosterol-rich Cucurbita pepo 

subspecies pepo (C. pepo subs. pepo) seeds (3–4 days before 

prostatectomy) resulted in a reduced volume of DHT in the 

prostate tissue of patients.

Another remarkable benefit is the high content of omega-6 

(linoleic acid), which is a necessary fatty acid. Omega-6 

has been found to relieve symptoms associated with benign 

expansion and decrease the risk for prostate cancer.15 The 

administration of PSO and saw palmetto oil are suggested 

to be clinically safe and may be effective as complementary 

and alternative medicine treatments for BPH.12

With its perceived therapeutic and other useful effects on 

the prostate, the possibility that PSO can be used as a coupling 

medium for therapeutic ultrasound in the clinics should be 

given proper consideration. Although it is predominantly 

made of both linoleic and oleic acid, the proportion of linoleic 

acid is comparatively low; however, its high unsaturated fatty 

acid property provides a high oxidative stability for use in 

different industrial settings.16 Therefore, the present study 

was conducted to investigate the trans-perineal use of PSO 

as a topical coupling ultrasound medium for therapeutic 

ultrasound application on nonbacterial prostatitis (CNBP).

Subjects and methods
Design
A randomized controlled comparative trial was conducted. 

The patients were screened accordingly. Bladder residual 

urine, urinary flow rate, white blood cells (WBCs) in prostatic-

specific specimens, and NIH-Chronic Prostatitis Symptom 

Index (NIH-CPSI) were recorded before and after 3 weeks 

of treatment to ensure the benefits of the utilized modalities. 

After screening, 60 male patients with CNBP were randomly 

assigned to three different groups: Group A, wherein patients 

were treated with phonophoresis by using PSO; Group B, 

wherein patients underwent continuous low-intensity ultra-

sound (LIUS); and Group C, wherein patients underwent 

placebo LIUS, with the ultrasound machine working with no 

output. The three groups received their preagreed protocol five 

times per week for 3 weeks.

Participants
For the analysis, the participants were recruited from the 

registry files of patients diagnosed with CNBP from the out-

patient clinic, Department of Urology and Nephrology, Kasr 

Elaini Hospital, Cairo University. They were examined and 

diagnosed accordingly by a medical practitioner/urologist. 

The patients who were included in the study were required to 
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have normal laboratory findings. Patients with concomitant 

infection, autoimmune diseases, diabetes mellitus, cancer, 

heart problems/pacemaker, implants (metal, silicone, saline, 

etc), acute and postacute injuries, thrombophlebitis, impaired 

sensation, psychiatric diseases, and those with well-known 

contraindications of ultrasound were excluded from the 

study. Similarly, those with hypersensitivity to PSO and 

its derivatives were excluded from the study sample. All 

patients stopped the administration of any form of medica-

tions used for the treatment of CNBP during the treatment 

protocol. Complete blood count, urinalysis, urine culture, 

and routine  biochemical tests were conducted to rule out 

other diseases.

Sample size
Power analysis was initially conducted to calculate the sample 

size. The sample size for this study was calculated using the 

NIH-CPSI measure collected from a previous study.17 The 

mean difference and SD were 2.01 and 2.03, respectively 

(two-sided test; a = 0.05; power desired, 80%). The present 

study required a sample size of 17 patients for each group. 

20 patients were enrolled in each group to account for dropout 

rates of 20%.

All procedures performed in studies involving human 

participants were in accordance with the ethical standards of 

the institutional and/or national research committee and with 

the 1964 Declaration of Helsinki and its later amendments or 

comparable ethical standards. The Research Ethics Commit-

tee (P.T.REC/012/001810) of the Faculty of Physical Therapy, 

Cairo University, approved this study, which was registered with 

ClinicalTrials.gov under the identifier number NCT03461263. 

All the participants were informed about the complete study 

design thoroughly, both in verbal and written form, and all 

patients in this study provided signed informed consent.

Measures
To accumulate desired data for the analysis, for all subjects, 

bladder residual urine and urinary flow rate were measured 

using the urodynamic examination system. Furthermore, the 

WBCs in prostatic-specific specimens and NIH-CPSI ques-

tionnaire were recorded both before and after 3 weeks of treat-

ment. Symptoms were monitored and recorded on the basis of 

changes in terms of the NIH-CPSI, which was recorded both 

before and after treatment for all the three groups.

Urodynamic examination system
Cystometry was evaluated with a DANTIC UD 5000/5500 

urodynamic examination system (Megamed, Germany). Each 

patient underwent multichannel cystometry before starting 

the study and, again, after 3 weeks. Some urodynamic param-

eters were estimated for each patient in terms of the urinary 

residual volume and urine flow rate.

WBC count
WBC count in prostatic-specific specimens was quantified by 

a well-trained hematologist by using the Hematocytometer 

cell-counting chamber.

NIH-CPSI
The NIH-CPSI is a 13-item index designed to evaluate 

symptoms and quality of life in men with chronic prostatitis/

chronic pelvic pain syndrome (CP/CPPS).18 It has shown 

reliability, validity, and responsiveness to change, and it has 

been used as the primary outcome variable in multiple large-

scale studies of CP/CPPS treatments.19

Intervention
For Group A, a trans-perineal phonophoresis using 3-mL 

PSO as a coupling medium (obtained from the Faculty of 

Pharmacy, Cairo University; pharmaceutical grade, pure 

product, preprepared for therapeutic purposes) was applied 

for 8 min per session five times a week for 3 consecutive 

weeks. The patient was placed in a lateral recumbent posi-

tion while both lower limbs were flexed toward the chest. 

The area to be treated was cleaned by using an alcohol-based 

formulation. Continuous ultrasonic waves with a frequency 

of 1 MHz and a power density of 1.5 W/cm2, 100% duty 

cycle, 8 min per session were applied while the ultrasound 

head was moved in a circular direction over the perineal area 

throughout the session. An LIUS device (Sonopuls 490 u. 

Manufacturer; ENRAF NONIUS B.V, Netherlands) was used 

in the present study.

For Group B, LIUS waves using the same duty cycle, 

time, and manner of application were used trans-perineally, 

five times a week, for three consecutive days. Regular gel 

was used as a coupling medium. For Group C, placebo 

LIUS was conducted five times a week for 3 consecutive 

weeks.

Statistical analyses
The SPSS version 21 was used for data analysis. For all 

demographic and quantitative variables of interest, summary 

statistics, namely, the mean ± SD, were calculated. To assess 

the degree of differences before and after treatment among 

the three groups, independent and paired t-test procedures 

were conducted. Furthermore, the differences were analyzed 
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for the same group on pre- and posttreatment basis and on 

pre- and posttreatment difference among groups. One-way 

analysis of variance was used to assess inter-group differ-

ences in various measurements.

Results
The study sample for the present study was 69 patients with 

CNBP. Of the 69 participants, nine did not qualify in the 

study and were excluded consequently from the results due to 

various reasons: reluctance to participate (n = 4), inadequate 

evaluation measures (n = 2), unwillingness to remain in the 

treatment procedures (n = 2), and not receiving three sessions 

of the selected interventions (n = 1). Thus, the study included 

60 participants, with 20 participants in each group.

The demographic data for groups were tested preinterven-

tion to determine homogeneity, and no significant difference 

was found (p > 0.05) as shown in Table 1. No significant 

differences were also found between the three groups for 

the baseline parameters (p > 0.05) as presented in Table 2.

The comparisons of intragroup mean values of all measure-

ments in Groups A and B, before and after the treatment was 

completed, showed a significant improvement in residual urine, 

flow rate, and WBC (p < 0.05), with mean differences of −31.35 

and −15.55, 8.6 and 4.4, and −1.8 and −1.59, respectively, 

whereas no significant change was found in Group C (p > 0.05).

Statistically significant improvement in NIH-CPSI, 

including total scores, pain symptoms, urination symptoms, 

and quality of life impact, was observed among patients in 

Groups A and B (p < 0.05), whereas no significant change 

was found in Group C (p > 0.05).

Comparing the results of all variables between the groups, 

significant differences were found after intervention, in favor 

of Group A (p < 0.05), as shown in Table 2.

Postintervention comparisons between Groups A and 

B showed a significant difference in all measurements, in 

favor of Group A (residual urine, flow rate) and NIH-CPSI, 

including pain symptoms, urination symptoms, and quality 

of life impact, except for WBC (p < 0.05), with mean dif-

ferences of −15.25, 3.8, −6.35, and −6.35, respectively, as 

presented in Table 3.

Comparing the changes between Groups A and C showed 

significant differences in residual urine, flow rate, WBC, and 

NIH-CPSI, including pain symptoms, urination symptoms, 

and quality of life impact (p < 0.05), with mean differences 

of −31.0, 8.95, −1.83, and −26.8, respectively. Furthermore, 

all parameters differed significantly when comparing Groups 

B and C (p < 0.05), as shown in Table 3.

Discussion
The findings of the present study showed that phonophoresis 

using PSO can be used as an alternative for CNBP treatment. 

This was demonstrated through the significant reduction of 

WBC count, NIH-CPSI, and residual urine in the urinary 

bladder, whereas a significant increase was recorded in the 

urine flow rate. To date, studies conducted on the current area 

of interest have emphasized mechanisms by which trans-

perineal phonophoresis exerts its effects through different 

pathways. Future research is recommended to clearly deter-

mine the principles concerning these influences in CNBP.

In 2013, Li et al17 appraised the clinical potency and safety 

of trans-perineal LIUS to treat chronic prostatitis (CP). The 

study reported the NIH-CPSI scores, in addition to regular 

prostatic testing and assessment of prostatic fluid. Findings 

showed that trans-perineal ultrasound is profoundly useful 

for CP, particularly in releasing prostatic discomfort and 

simultaneously holding the benefits of being safe, simple to 

use, easy to handle, and generally acceptable.

Furthermore, trans-rectal low-intensity pulsed ultrasound 

(LIPUS) has been reported to be productive in counteracting 

the clinical manifestations of CP and chronic pelvic pain 

syndrome (CP/CPPS). LIPUS has been found to produce its 

effects through controlling cytokine excretion.20

Furthermore, LIPUS treatment could hinder interleukin 

(IL)-1-beta-induced COX-2 production via the integrin beta-1 

receptor served by the phosphorylation of ERK ½ because 

COX-2 is produced because of pain.21 Therefore, LIPUS is 

considered as an effective clinical method for the treatment 

of CP/CPPS.

The mechanisms of increasing skin permeability pro-

voked through the clinical application of low-frequency 

ultrasound have been attributed to the temporary acoustic 

cavitation generated over the skin membrane via micro-jets 

affecting the skin surface, although other mechanisms may 

play insignificant roles. Generally, low-frequency pulsed 

ultrasound has revealed a much greater potential to allow 

Table 1 Demographic characteristic for the subjects in the three 
groups

Variables Group A Group B Group C p-value

Mean ± SD Mean ± SD Mean ± SD

Age (years) 61.00 ± 6.16 60.75 ± 5.09 62.85 ± 5.77 0.44
Height (m) 1.69 ± 0.04 1.68 ± 0.05 1.69 ± 0.048 0.91
Weight (kg) 74.20 ± 5.82 76.55 ± 5.7 76.35 ± 6.33 0.39
BMI (kg/m2) 25.99 ± 1.95 27.11 ± 2.9 26.88 ± 2.03 0.28

Notes: Group A received pumpkin seeds oil phonophoresis; Group B received 
trans-perineal continuous low-intensity ultrasound; Group C received placebo low-
intensity ultrasound.
 Abbreviation: BMI, body mass index.
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high-molecular weight components to pass through the skin 

and affect deep structures.22

The dispersion of LIUS through the skin has two prin-

cipal real values: heating phenomenon and production of 

cavitation, wherein both mechanisms might be combined as 

cavitation may result in heating.23

Herbal medicine were dispensed to males with symp-

tomatic BPH and CNBP, where practitioners designated 

phytochemical products in the corresponding way as they 

designate medications, and then investigated the mixture of 

saw palmetto with PSO, with notable improvement in the 

maximum flow rate (MFR) value in patients with BPH after 

3 months of therapy.24,25

Our study showed similar effectiveness on MFR in the 

ultrasound group, but the combination of PSO with ultra-

sound had more benefits and was more effective.

The effect of PSO is characterized by its restraint on 

5-α-reductase that transforms testosterone into DHT26,13 

as well as epithelial compression in the prostate transition 

area as explained by Marks et al.24 The use of PSO for 

patients with prostate problems showed that testosterone-

induced prostatic hyperplasia was inhibited.26 Similarly, 

intake of PSO resulted in an actual decrease in prostatic 

weight.13

Table 2 Inter- and intra-group comparisons of all outcome measurements for the three groups

Variables Group Mean ± SD Mean  
difference

p-value

Pre Post

Residual urine (mL) G A 90.9 ± 9.86 59.55 ± 6.73 −31.35 0.001*

G B 90.35 ± 11.17 74.8 ± 11.37 −15.55 0.0001*

G C 90.9 ± 9.86 90.55 ± 11.57 −0.35 0.66
p-value 0.98 0.001*

Flow rate (mL/s) G A 11.75 ± 2.57 20.35 ± 4.82 8.6 0.0001*
G B 12.1 ± 3.04 16.5 ± 3.05 4.4 0.0001*
G C 11.9 ± 3.07 11.4 ± 3.45 −0.5 0.26

p-value 0.930 <0.001*
WBC (103/µL) G A 5.66 ± 0.52 3.86 ± 0.35 −1.8 0.0001*

G B 5.66 ± 0.52 4.07 ± 0.44 −1.59 0.0001*
G C 5.66 ± 0.52 5.69 ± 0.58 0.03 0.36

p-value 1.000 <0.001*
NIH-CPSI
Total scores G A 34.7 ± 4.25 7.95 ± 4.21 −26.75 0.0001*

Pain symptoms 17.20 ± 2.22 3.71 ± 1.75 −13.49
Urination symptoms 8.60 ± 1.10 1.93 ± 0.82 −6.67
Quality of life impact 8.90 ± 0.93 2.31 ± 1.64 -6.59

Total scores G B 35.3 ± 4.46 14.3 ± 6.48 −21 0.0001*
Pain symptoms 17.80 ± 1.90 5.21 ± 2.31 −12.59
Urination symptoms 7.90 ± 1.80 4.73 ± 1.96 −3.17
Quality of life impact 9.60 ± 0.76 4.36 ± 2.21 −5.24

Total scores G C 34 ± 4.37 34.75 ± 4.32 0.75 0.53
Pain symptoms 16.90 ± 2.10 14.62 ± 1.73 −2.28
Urination symptoms 8.10 ± 1.20 7.94 ± 1.92 −0.16
Quality of life impact 9 ± 1.07 12.19 ± 1.92 3.19
p-value 0.64 <0.001*

Notes: *Significant difference as p value < 0.05. Group A received pumpkin seeds oil phonophoresis; Group B received trans-perineal continuous low-intensity ultrasound; 
Group C received placebo low-intensity ultrasound.
Abbreviations: WBC, white blood cell; G A, Group A; G B, Group B; G C, Group C; NIH-CPSI, NIH-Chronic Prostatitis Symptom Index.

Table 3 Postintervention mean difference comparisons for all 
parameters among the three groups

Mean difference and p-value

Variables G A vs  
G B

G A vs  
G C

G B vs  
G C

Residual urine (mL) −15.25 −31.00 −15.75
p-value 0.001 0.001 0.0001

Flow rate (mL/s) 3.85 8.95 5.10
p-value 0.001 0.0001 0.0001

WBC (cells/mm3) −0.21* 1.83 −1.62
p-value 0.06 0.0001 0.001

NIH-CPSI −6.35 −26.80 −20.45
p-value 0.0001 0.0001 0.0001

Notes: *Nonsignificant difference as p value > 0.05. Group A received pumpkin 
seeds oil phonophoresis; Group B received trans-perineal continuous low-intensity 
ultrasound; Group C received placebo low-intensity ultrasound.
Abbreviations: WBC, white blood cell; G A, Group A; G B, Group B; G C, Group 
C; NIH-CPSI, NIH-Chronic Prostatitis Symptom Index.
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In our study, integration of treatment via PSO and ultra-

sound phonophoresis resulted in significant symptomatic 

recovery, with a statistically significant difference in flow rate, 

residual urine, WBC, and NIH-CPSI. Further, more signifi-

cant results can be achieved if the trial is reconducted with 

a larger sample over a more extended measurement period. 

With regard to the study outcomes, it could be proposed 

that PSO phonophoresis is clinically supported and may be 

acceptable as an alternative therapy for BPH.

Moon et al27 found that the urinary flow rate of patients 

with BPH administered with sitosterol showed significant 

improvement from an initial MFR after 4 weeks of therapy 

and progressed up to 12 weeks.

Essential omega-3 fatty acids are primarily associated 

with initiating anti-inflammatory responses; PSO is rich 

in omega-3 fatty acids, specifically α-linolenic acid. Its 

main property involves anti-inflammatory, antioxidative, 

hypocholesterolemic, hypolipidemic, hypotensive, and 

vasoconstrictive effects. A plausible explanation for the 

reduction of symptoms of prostatitis with the application 

of phonophoresis may be the enhancement of properties 

of PSO because an omega-3 fatty acid exerts its effects on 

prostatic tissue.28

Ultrasound helps in increasing the production of blood 

vessels and fibroblasts and increases the permeability of the 

cell membrane.29 Moreover, this may possibly explain the 

enhancement observed in Group B in addition to the effects 

of the PSO as a coupling medium to the physiological effects 

exerted in the prostate tissue in Group A.

Furthermore, PSO was found to include high levels of 

delta-7-sterine, which inhibits the DHT receptors that cause 

cancer in the prostate gland. Delta-7-sterine is a mild steroid 

that competes with DHT. DHT is known to be a significant 

factor in enlarged prostate tissue and hair loss. In addition, 

PSO contains phytosterols with beta-sitosterol, which are 

particularly beneficial for men.10

Abdel-Rahman30 conducted a similar study to properly 

explore the impact of pumpkin seeds administered through 

diet supplementation on prostate hypertrophy and reported 

that ingestion of a high dose of pumpkin seeds inhibits 

prostate growth.

For patients who experience urological problems frequently, 

treatment using PSO may be advised with micturition mani-

festations correlated to BPH during the initial disease stages, 

particularly those associated with an overactive bladder.12

Future researchers should be directed to examine the use 

of other different herbal sources that can be presented to the 

body by using different modes of LIUS by phonophoresis. The 

outcome measures of the study were limited to the use of some 

urodynamic parameters, such as urinary flow rate and residual 

urine, WBCs, and NIH-CPSI, which were insufficient measures 

to strongly support the use of the treatment protocol; therefore, 

further studies should be conducted along with the measure-

ment of prostate weight, inflammatory markers in prostatic 

secretions (tumor necrotic factor [TNF] and interleukin-6 [IL-6] 

or 1B, NF-κB), and DHT levels.

Conclusion
CNBP can be treated by many modalities to reduce the 

inflammatory process and diminish prostatic signs and 

symptoms. These modalities include trans-perineal PSO 

phonophoresis and LIUS, which are considered adjunctive 

treatments for this debilitating problem.
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