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Abstract
Over the last few decades, numerous surgical procedures have been proposed to treat lower
urinary tract symptoms (LUTS) secondary to benign prostatic hyperplasia (BPH). However, all
are characterized by a certain rate of treatment failure due to bladder neck contracture (BNC).
Treatment of secondary BNC appears to be challenging. Triamcinolone acetonide can be used
to prevent BNC, but it is not ideal in improving patients’ LUTS. Chailing Decoction was found
to have glucocorticoid-like effect, which can prevent the occurrence of BNC and improve the
LUST of patients. This study reveals the active ingredients and potential molecular mechanism
of Chailing Decoction in the treatment of BNC, and provides a reference for subsequent basic
research.
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Bladder neck contracture (BNC) following transurethral resection of the prostate
(TURP) is a rare but feared complication with a reported incidence of 2.7-10.0%[1]. BNC
typically presents with lower urinary tract symptoms and usually develops within 60 days
after transurethral resection. The average time to diagnose BNC after operation was 18.5
months; However, half of the patients developed BNC within 6 months. If there is no
obvious improvement in dysuria after urethral dilation, a necessary cystoscopy can confirm
the diagnosis due to the possibility of BNC[2]. So far, the exact mechanism of BNC after
TURP is not well understood. Many risk factors, including small prostate volume, higher
International Prostate Symptom Score storage scores, preoperative uncontrolled infection,
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extensive resection of the bladder neck, excessive fulguration at the bladder neck, or a large
resecting loop that generates excessive heat to produce a hypertrophic scar in a small intrau-
rethral adenoma[3]. Treatment options for BNC remain controversial; urethral dilation 18F
followed by a 3-month period of intermittent self-catheterization, cold knife incision, and
transurethral resection have been proposed with varying success rates. Regular long-term
urethral dilation contributes to a false urethral pathway, hemorrhage, infection, and poor
quality of life. About 90% of patients may need to repeat urethral dilation within the first 2
years[4].

Figure 1. Cystoscopy and pathology

Chailing Decoction is a combination of two traditional Chinese herbal formulas, namely
Xiaochaihu Decoction and Wuling Powder, which is used to alleviate various water reten-
tion and edema related to inflammation. Xiaochaihu Decoction consists of 7 herbs: Radix
bupleuri, Radix scutellariae, Rhizoma pineliae, Fructus jujubea, Radix ginseng, Rhizoma
zingiberis recens and Radix glycyrrhizae. It is thought to have anti-inflammatory and
anti-allergy effects and immunomodulating properties. Wuling Powder, which consists of
Cortex cinnamomi, Rhizoma alismatis, Polyporus umbellatus, Poria and Radix atractylodis is
thought to have diuretic effects[5]. In recent years, Chailing Decoction has been widely con-
cerned by the scientific community because of its anti-inflammatory, immunomodulatory
and anti-tumor properties[6]. Various studies have investigated how Chailing Decoction
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affects the immune system. Chailing Decoction is believed to stimulate the corticotropin-
releasing factor (CRF) neurons in the hypothalamus to increase the release of CRF, thus
stimulating the synthesis and secretion of adrenocorticotropin (ACTH)[7]. Chailing De-
coction has proved that it has the potential to promote steroid effects in treating immune
disorders, stimulating the secretion of corticosteroids, increasing the number of steroid
receptors and enhancing the effect of steroids on cells[8].

Figure 2. Immunofluorescence staining of four key target genes

The anti-inflammatory and scar-enhancing properties of corticosteroids on hypertrophic
scars and keloids have been investigated and documented thoroughly. They are considered
a first-line strategy in the treatment of limited keloidal and hypertrophic scars[9]. The most
commonly used corticosteroid in this matter is triamcinolone acetonide, and its efficacy and
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usefulness as well as its limitations are well known. Eltahawy et al. demonstrated a success
rate of 83% after stricture site irrigation with triamcinolone following BNC ablation with a
holmium laser[10]. Chailing Decoction reduces the inhibitory effect of prednisone (PSL)
and accelerates the recovery of hypothalamus-pituitary-adrenal axis after PSL treatment[11].
In addition, Chailing Decoction itself may have immune regulation function, which is
similar to that of corticosteroids in the treatment of immune dysfunction[12].

The drug-disease targets were obtained using publicly available databases. The analysis
revealed 166 active compounds and 121 potential targets of Chailing Decoction from the
pharmacological database of Chinese medicine system and analysis platform (TCMSP) and
3088 related targets of BNC from the GeneCards and Online Mendelian Inheritance in
Man (OMIM) databases. Furthermore, 119 common targets of Chailing Decoction against
BNC were identified, and these common targets were used to construct a protein-protein
interaction (PPI) network. The visual PPI network was constructed by Cytoscape software.
The top four genes from PPI according to degree value are AKT1, MAPK14, JUN, and
TP53. Gene Ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG)
pathway enrichment were applied to reveal the potential targets and signaling pathways
involved in Chailing Decoction against BNC, especially the lipid and atherosclerosis pathway.
In addition, molecular docking revealed that baicalein, kaempferol, quercetin, wogonin,
and formononetin displayed strong binding to AKT1, MAPK14, JUN, and TP53.
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