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Abstract: Objective: To investigate the feasibility and effectiveness of Xialigi capsules in rats with nonbacterial pros-
tatitis. Methods: A total of 90 healthy male SD rats, weighing 200-220 g, were randomly divided into a blank control
group (BCG, n=30), a model group (MG, n=30), and an intervention group (IG, n=30). After establishing the model
of chronic nonbacterial prostatitis, |G was treated with 50 mg/kg Xialiqi capsules via gavage. The three groups
received the same dose of saline via gavage for 7 consecutive days. The differences in leukocytes, phospholipid
vesicle density, number of colonies, prostate mass, apparent diffusion coefficient (ADC), degree of inflammatory cell
infiltration in the prostate fluid, serum tumor necrosis factor-a (TNF-«), interleukin (IL)-6, IL-8, CD3+, CD8+ levels
after intervention were compared in the three groups. Results: Compared with the BCG, the number of leukocytes
and colonies in the prostate fluid of the MG was elevated, and the density of lipid vesicles was decreased, and the
number of leukocytes and colonies in the prostate fluid of the MG significantly decreased and the density of lipid
vesicles rebounded after the intervention of Xialigi capsules (P>0.05). Compared with the BCG, the prostate mass,
ADC and the degree of inflammatory cell infiltration were elevated in the MG. There was a significant reversion of
the above indices after the intervention of Xialigi capsules (P<0.05). The serum levels of TNF-q, IL.-6 and IL-8 in the
MG were significantly higher than those in the IG, and the levels in the IG were higher than that in the BCG (P<0.05).
The serum levels of CD3+ and CD8+ in the MG were significantly lower than those in the IG, and the levels in the IG
were lower than that in the BCG (P<0.05). Conclusion: Xialigi capsules have a good intervention effect on nonbacte-
rial prostatitis, which can significantly alleviate the immune status and reduce the level of cytokines in the serum
and tissues of rats.
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Introduction

Nonbacterial prostatitis is one of the most com-
mon urological diseases in males [1, 2]. Typical
clinical symptoms include pelvic pain and fre-
quent urination, involving the perineum, penis,
perianal region, urethra, pubic bone, and lum-
bosacral region. Difficulty in urination is charac-
terized by urgency, frequency, painful urination,
and nocturia [3, 4]. The pathogenesis of non-
bacterial prostatitis remains unclear, and its
etiology is complex. Studies have shown that
pathogenic infections, inflammation, abnormal
neuromuscular activity of the pelvic floor, and
immune disorders may all play a role in the
development of the condition [5, 6]. The inci-
dence rate of nonbacterial prostatitis is very
high, with survey data showing that there are

over 8 million patients with chronic prostatitis
worldwide each year [7]. A survey of 1000
patients with genitourinary tract disease
showed that 25% of patients had prostatitis,
with the number of patients with nonbacterial
prostatitis was eight times higher than those
with bacterial prostatitis [8].

There is no targeted treatment for nonbacterial
prostatitis. In clinical practice, the aim of treat-
ment is to improve the clinical symptoms and
the quality of life, and prevent complications.
The treatment concept has also shifted from
the original “infection” -oriented (administra-
tion of antibiotics and anti-inflammatory drugs)
to “symptoms” -oriented (improving symptoms
and quality of life) [9, 10]. Treatment options
for nonbacterial prostatitis include Western
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medicine and Chinese medical modalities, of
which Western medicine usually formulates an
individualized and comprehensive treatment
plan according to the patient’s condition using
antibiotics, alpha-blockers, and non-steroidal
anti-inflammatory analgesics [11-13]. Although
Western medicine has achieved certain effects,
it is associated with a long treatment period
and more side effects. Patients are also prone
to lose confidence in treatment, while Chinese
medicine intervention is relatively mild and has
received more attention in the treatment of
prostatitis [14, 15].

Xialigi capsule is a traditional Chinese herbal
formula for the treatment of prostate diseases,
and its indications include mild to moderate
benign prostatic hyperplasia, chronic prostati-
tis, etc. The formula has the characteristics of
having a “quick effect and long release time”
[16]. A clinical study conducted on 300 patients
with type Il A chronic prostatitis showed that
treatment with Xialigi capsules increased the
total effective rate of treatment from 65.07%
to 86.21%, with significant improvement in
patients’ clinical symptoms [17]. The present
study was conducted to analyze the effect of
Xialigi capsules on rats with nonbacterial pros-
tatitis by establishing an animal model, thereby
providing a new idea for the treatment of this
disease.

Materials and methods
Animals and environment

Ninety, adult, male SD rats of SPF grade, weigh-
ing 200-220 g, with an average weight of
(210.11+3.29) g, were purchased from Nanjing
Junke Biological Engineering Co. The laboratory
temperature was controlled at (25+2)°C, the
relative humidity was controlled at 55%-68%,
and the experimental rats were kept in sepa-
rate cages with 5 rats in each cage. All rats
were fed and watered freely during the exper-
iment.

Methods

Establishment of model: Ninety SD rats were
randomly grouped and divided into a blank con-
trol group (BCG), a model group (MG) and an
intervention group (IG) (n=30 in each group).
Models of nonbacterial prostatitis were estab-
lished according to the literature. Except for the
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BCG, all rats received ketamine for anesthesia
and surgical castration under aseptic condi-
tions. Estradiol benzoate was injected sub-
cutaneously at a dose of 0.25 mg/kg on the
dorsal side from the 2nd day for 30 d [18]. The
MG and IG exhibited pathological characteris-
tics of chronic prostatitis after successful mod-
eling. Each procedure was approved by the
Animal Care and Use Committee of Longhua
Hospital Shanghai University of Traditional
Chinese Medicine.

Experimental treatment: The IG was treated
with 200 mg/kg of Xialigi capsule via gavage
daily from the 30th day of feeding, once per
day. The MG and the BCG were treated with the
same dose of saline via gavage for 7 d. The rats
were executed 1 h after the last dose.

Specimen collection and treatment: Two hours
after the final administration of the drug, the
blood was collected from the rats by eyeball
removal while the prostate tissue was dissect-
ed under aseptic conditions. (1) Prostate fluid.
Five uL of prostate fluid was aspirated, diluted
in saline and incubated at 37°C for 24 h. The
number of bacterial colonies was recorded,
and 10 pL of prostate fluid was aspirated to
count the number of leukocytes and phospho-
lipid vesicles density under microscope. (2) The
prostatic fluid was collected and weighed to
calculate the prostate coefficient. Meanwhile,
specimen sections were prepared using pros-
tate tissue, and the inflammatory cell infiltra-
tion was evaluated after H&E staining. (3) The
prostate tissue was collected to assess the
severity of inflammation (grades 0-3, grade O
refers to no inflammation, grade 3 to severe
inflammatory infiltration) and cell morphology.
(4) The tumor necrosis factor-a (TNF-), inter-
leukin (IL)-6, IL-8, CD3+, CD8+ levels in serum
as well as tissue homogenates of rats in each
group were determined using ELISA kits of
TNF-a (Item No. RX302058R), IL-6 (Item No.
RX302856R), IL-8 (Item No. RX302854R),
CD3+ (Iltem No. RX303007R) and CD8+ (ltem
No. RX303002R) purchased from Quanzhou
Ruixin Biotechnology Co., Ltd.

Statistical methods

SPSS 22.0 was used to analyze the data col-
lected from the study. The measurement data
were expressed as mean * standard deviation
(mean + SD). The t-test was used for the differ-
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Figure 1. Comparison of number of colonies of rats in the three groups after intervention. Compared with the blank
control group (B), the number of colonies in the prostatic fluid in the model group (A) was significantly higher, while
the number of colonies in the intervention group (C) was significantly lower than that in the model group (P<0.05).

Figure 2. Comparison of prostate of rats in the three groups. Compared with the blank control group (B), the prostate
mass in the model group was significantly increased (A), and compared with the model group, the prostate mass in

the intervention group was significantly decreased (C).

ence between groups for data meeting normal
distribution or with even variance while approxi-
mate t-test was applied for data with uneven
variance. Chi-square test was performed for
the difference in count data between groups,
and F-test was used for comparison between
multiple groups. P<0.05 indicated significant
difference. Graphpad Prism 8.3 was used for
plotting figures [19].

Results

Morphological changes of cells under light
microscope

Under a light microscope, there was no signifi-
cant abnormal change in prostate cells in the
BCG. The prostate tissue of rats in the MG
showed an enlarged glandular lumen, increased
discharge in the lumen, and severe changes in
vasodilation and congestion. The papillary
hyperplasia of acinar epithelial cells was more
prominent, and a large number of lymphocytes
and plasma cells appeared in the interstitium.

9243

The IG also had an enlarged glandular lumen,
but glandular epithelial cells only slightly prolif-
erated. The secretion in the cavity in the IG was
significantly reduced compared with the MG,
and there were very few inflammatory cells
scattered in the interstitium.

Post-intervention changes in the prostate

The results showed that compared with the
BCG, the number of leukocytes and colonies in
the prostate fluid was significantly higher and
the density of phospholipid vesicles was signifi-
cantly lower in the MG, while the number of leu-
kocytes and colonies in the IG was significantly
lower and the density of phospholipid vesicles
was significantly higher than that in the MG
(P<0.05) (Figures 1-3). Compared with the
BCG, the MG showed a significant increase in
the prostate mass, prostate coefficient and
degree of inflammatory cell infiltration (P<0.05).
The IG showed a decrease in these indices
compared with the MG (P<0.05) (Figure 4). The
mean inflammatory score was (1.02+0.32) for
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well as their quality of life [21].

Degree of cell infiltration

The results showed that com-

Figure 4. The effect of Xialigi capsule on prostate indices in rats with non-

bacterial prostatitis. #P<0.05 compared with the blank control group, and

*P<0.05 compared with the model group.

Table 1. Histopathological grade distribution and inflammatory

grade score of the prostate

pared with the BCG, the rats in
the MG and the IG showed
greater changes in prostate

tissue, prostate fluid, and
serum inflammatory factors
and serum immune factors,

Group Inflammation grade Inflammation namely, hyperplasia of pros-

0 1 2 3 grade score tate tissue, a significant incre-
Blank control group 30 24 6 0 0 1.024+0.32 ase in the number of leuko-
Model group 30 0 3 6 21 2.21+0.43 cytes in prostate fluid, an
Intervention group 30 4 14 8 4 1.56+0.23 increase in serum levels of
F B 5.403 6.776 inflammatory factors and alter-
p B 0.001 <0.001 ed levels of immune factors.

the BCG, (2.21+0.43) for the MG and (1.56+
0.23) for the IG, and there were significant dif-
ferences among the three groups of rats in
terms of distribution of inflammatory grading
and the inflammatory score (P<0.05) (Table 1).

Differences in serum inflammatory and im-
mune factors after intervention

The levels of the TNF-«, IL-6 and IL-8 were low-
est in the BCG followed by the IG and the MG
(P<0.05) (Figure 5). The BCG had the highest
levels of CD3+ (Figure 6A) and CD8+ (Figure
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These all indicate that the
pathological characteristics of
nonbacterial prostatitis are closely related to
the inflammatory process. A study has been
conducted on 100 patients with nonbacterial
prostatitis, which showed that patients with
nonbacterial prostatitis had significantly elevat-
ed levels of leukocytes in the prostate, well
above normal levels, as well as high levels of
serum inflammation-related factors in patients,
which are all similar to the results of the pres-
ent study [22]. We believe that the etiology of
nonbacterial prostatitis is complex and difficult
to treat. Its pathogenesis is closely associated
with immune stress, as evidenced by the
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Figure 6. Differences in immune factor levels in serum after intervention. A: CD3+; B: CD8+. #P<0.05 compared with
the blank control group, and "P<0.05 compared with the model group.

results of this study. The clinical effect of tradi-
tional Western medicine is not ideal, and the
role of Chinese medicine is gaining importance
[23, 24].

In this study, we found that the IG treated with
Xialigi capsules had reduced prostate weight,
decreased number of leukocytes in prostate
fluid, higher density of phospholipid vesicles,
and improved inflammatory status, and the lev-
els of inflammatory factors such as TNF-q, IL-6
and IL-8 were also decreased significantly, but
the levels of CD3+ and CD8+ appeared to
increase significantly, which suggested that
Xialigi capsules effectively mitigated the inflam-
matory status of the prostate in patients with
nonbacterial prostatitis and improved their
inflammatory lesions. A randomized trial of
300 patients with type Ill A chronic prostatitis
showed that compared with the control group
treated with single antibacterial drugs, the NIH-
Chronic Prostatitis Symptom Index (NIH-CPSI)
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decreased from (12.08+2.04) to (6.04+3.69)
in the treatment group treated with Xialigi cap-
sules, significantly lower than of the control
group (7.56+4.05) after intervention, and the
researchers of the trial believe that Xialigi cap-
sule has the efficacy of invigorating the spleen,
benefiting the kidneys, and promoting water cir-
culation and dispersion of nodules, and has a
better intervention effect on chronic prostatitis
[25]. Another controlled study of 75 patients
with chronic prostatitis showed that the total
effective rate of Xialigi capsule + levofloxacin
capsule reached 83.33%, significantly higher
than 68.33% in patients treated with antibacte-
rial drugs alone, and the scholars consider that
Xialigi capsule can clear heat and detoxify tox-
ins, and can exhibit better intervention effect in
combination with antibacterial drugs [26]. In
this study, the authors concluded that chronic
prostatitis belongs to the category of “gonor-
rhea”, “fatigue strangury” and “white turbidity”
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in Chinese medicine. Traditional Chinese me-
dicine believes that chronic prostatitis is
caused by deficiency in origin and excess in
superficiality. The formula of Xialigi capsules
includes Astragalus, Ligustri Lucidi Fructus,
Talc, Prunella vulgaris, Amber, Cinnamon, Amur
Cork-tree Bark, Semen Litchi, etc. Among them,
Talc is diuretic and drenching, clearing heat and
permeating dampness; Amur Cork-tree Bark
clears heat and dampness; Amber activates
blood circulation and disperses blood stasis.
The combination of herbs can invigorate the
spleen and kidney, relieve hydration, and
improve many symptoms of nonbacterial pros-
tatitis [27].

In conclusion, Xialigi capsule has a good inter-
vention effect on nonbacterial prostatitis,
which can significantly alleviate the immune
status of the rats and reduce the levels of cyto-
kines in the serum and tissues of rats. The
mechanism may be related to the inhibition of
the infiltration of CD3+ and other T lympho-
cytes in the prostate tissue. The shortcoming of
this study is that only a small number of repre-
sentative inflammatory cytokines was selected,
and the effect of drugs on pain level was not
analyzed, which will be improved in the further
research.
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