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Abstract: (1) Background: The development of benign prostatic hyperplasia (BPH) and its associated symptoms
is recognized as one of the complications of COVID-19 infection. Polyphenols have so far been extracted from
Ficus pumila L. leaves, stems and fruits, and these bioactive compounds exhibit multiple therapeutic activities.;
(2) Methods: In this study, we focused on Ficus pumila L. in Okinawa area of Japan, to treat prostate related
post-COVID-19 symptoms. Ficus pumila L. extract administration improved lower urinary tract symptoms
(LUTS) in BPH patients.; (3) Results: After one month of infection treatment, 61 out of 89 COVID-19 infected
patients were diagnosed with BPH showed high prostate specific antigen (PSA) level (10.7+4.4 ng/mL),
international prostate symptom score (IPSS) (27.8 + 6.4), IPSS quality of life (QoL) (4.1+1.1) and postvoiding
residual urine (PVR) (176.9+10.7ml), while voiding volume (179.4 + 23.7 ml) being low. Of the 61 patients, 42
patients who received Ficus pumila L. extract for 6 months significantly improved values of: PSA (3.7+1.9 ng/ml),
IPSS (10.6+5.2), IPSS QoL (1.5+1.2), PVR (98.3+30.5ml), and the voiding volume (339.8 + 47.1ml).; (4)
Conclusions: Ficus pumila L. extracts may ameliorate exacerbation of LUTS in COVID-19 patients and may have
some utility against prostate disease.

Keywords: Polyphenols; Ficus pumila L.; lower urinary tract symptoms; benign prostatic
hyperplasia; prostate cancer; COVID-19

1. Introduction

Severe acute respiratory disease syndrome coronavirus 2 (SARS-CoV-2) damages the prostate
through angiotensin converting enzyme 2 (ACE2) signaling, androgen receptors (AR)-associated
mechanisms, inflammation, and metabolic disturbances, and induce serious symptoms on benign
prostatic hyperplasia (BPH) and associated lower urinary tract symptoms (LUTS) [1]. Exacerbation
of LUTS, significant increases in prostate specific antigen (PSA), and increases in international
prostate symptom score (IPSS) have been reported in BPH patients infected with COVID-19. Also,
a strong correlation was observed between BPH and changes in LUTS in patients infected with
COVID-19[2]. One possible factor that may ameliorate these symptoms is the flavonoids, especially

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202411.1854.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 25 November 2024 d0i:10.20944/preprints202411.1854.v1

flavonols, showed ability to interact with the ACE2 receptor. Also, natural flavonoids with potential
efficacy against COVID-19 by blocking ACE2 receptor have been reported [3]. Flavonoids likely
exhibit complementarity with androgen nuclear receptors binding sites and cause genome-mediated
effects [4].

Ficus pumila L. is Angiosperms belonging to the Moraceae, family that inhabits among wide area
of Japan and southern China, grows roots from its stems, clings to tree trunks, cliffs and rocks, and
climbs like a vine, which is known as Ficus (Figure 1 a).
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Figure 1. a. Ficus pumila L. crawls on limestone walls. b. Boiling 100 g of cleanly washed leaves

and stems of Ficus pumila L. in 1 L of water at 100° C for 10 minutes produces an amber liquid. c.
The extract of Ficus pumila L. has a cinnamon aroma, is mellow and easy to drink, and was loved by
the elderly. d. Robotic surgery to remove the prostate gland (yellow arrows indicate prostate). e.
Regulation of the arachidonic acid (AA) cascade through cyclooxygenase (COX) and lipoxygenase
(LOX) represents two major pathways for treating inflammation in BPH. f. Rutin inhibits
angiotensin converting enzyme and angiotensin 2 type 1 receptor that induce BPH, and is effective in
preventing BPH. Priming of the viral spike (S)-glycoprotein by the transmembrane serine protease 2
(TMPRSS2) facilitates its binding to Angiotensin-converting enzyme 2 (ACE2), facilitating SARS-CoV-
2’s entry into the host cells. g. Apigenin induces arrest of prostate cancer cells in the G2 phase. h.
Luteolin and quercetin are found to restore the expression of microRNA-301 and miR-21, respectively,
inhibit proliferation of prostate cancer cells, and induce apoptosis. Lupeol has also been highly
evaluated as a modulator of prostate cancer cell metabolism. i. Quercetin has been suggested as a
potential inhibitor of 5-alpha reductase II that induces BPH. Kaempferol has been demonstrated to
inhibit BPH by lowering intracellular reactive oxygen species, thereby reducing inflammation triggers
and reducing inflammation. Isoflavone reduced prostate mass and inhibited prostatic epithelial
proliferation.

The bioactive compounds of Ficus pumila L. and the latest knowledge on treatments were
reported in detail. Flavonoids (Rutin), flavones (Apigenin and Luteolin), flavonols (Quercetin and
Kaempferol) and triterpenoids (Isoflavone) have so far been extracted from Ficus pumila L. leaves,
stems and fruits, and these bioactive compounds exhibit multiple therapeutic activities such as
antioxidant, anti-inflammatory, antibacterial, antitumor, hypoglycemic, and cardiovascular
protective activities [5].

2. Materials and Methods
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Of the 89 COVID-19 infected male patients diagnosed with BPH between May and September
2022, 61 (the mean age (+SD), 86.6 + 9.9) showed no improvement in PSA level, IPSS, IPSS quality of
life (QoL) score, postvoiding residual urine (PVR), and voiding volume, at one month after infection
treatment. Forty-two of the 61 patients routinely ingested extracts from leaves and stems of Ficus
pumila L. after discharged from COVID-19 infection. They took extracts at least 5 days a week or
more, and the extract contained about 0.24 mg of rutin (20-30 g of leaf and stem/day) and about 0.14
mg of Apigenin (20-30 g of leaf and stem/day) [6]. After 6 months, lab data of Ficus pumila L.
ingested group and 19 patients of the 61 patients who did not take extracts group were measured.
With in normal limited value: PSA < 4 ng/mL, IPSS < 20, IPSS QoL < 5, PVR < 100ml, the voiding
volume 200-400ml

3. Results

The values of the 89 COVID-19 infected male patients diagnosed with BPH are shown as
following: PSA :10.7+4.4 ng/mL, IPSS: 27.0+6.4, QoL: 4.1+1.1, PVR: 176.9+10.7 ml voiding volume:
179.4 = 23.7 ml. After 6 months, lab data of Ficus pumila L. ingested group showed significant
improvement: PSA: 3.7+1.9 ng/mL (p<0.05) (Figure 2a), IPSS: 10.6+5.2 (p<0.05) (Figure 2b), IPSS QoL:
1.5£1.2 (p < 0.01) (Figure 2c), PVR: 98.3 + 30.5 ml (p<0.05) (Figure 2d). The voiding volume was
significantly increased to 339.89 + 47.1 ml (p<0.05) (Figure 2e).

After 6 months, lab data of patient’s group who did not take extracts showed no improvement,
thus PSA (9.8 £ 4.6 ng/mL) and IPSS (25.2 + 6.1) remained high (Figure 2a, b), and IPSS QoL (2.7 £ 1.1)
and PVR (137 + 34.4ml) (Figure 2c, d) trended to decrease, and voiding volume (251.9 + 39.6ml)
slightly increased (Figure 2e).
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Figure 2. At one month after discharge from hospital for treatment of COVID-19 infection, a. prostate
specific antigen (PSA) level, b. International Prostate Symptom Score (IPSS), c. IPSS quality of life
(QoL), d. postvoiding residual urine (PVR) values were elevated, and e. voiding volume was low
(orange box). However, after 6 months, patients who received Ficus pumila L. extracts showed
significantly decreased (a-d) and increased (e) compared to those who did not (red box). Patients who
not received extracts showed increased (a-d) and decreased (e) compared to those who did (blue box).
*: p<0.05 was considered to indicate statistical significance. All values are shown as mean + SD.
Normal range was indicated by green bar.

4. Discussion

Our present data indicate Ficus pumila L. extract as possible treatment for the post COVID-19
infection LUTS. As COVID-19 infections begin to subside worldwide, countermeasures against its
aftereffects have become an urgent need. Among these, LUTS in patients with BPH are significantly
affected by COVID-19. Alpha-blockers are currently considered as a treatment for patients with
BPH, but their effectiveness remains unclear regarding the after-effects of coronavirus infection.

Flavonoids have been reported to have activity against inflammation and tumors. Regulation
of the arachidonic acid (AA) cascade through cyclooxygenase (COX) and lipoxygenase (LOX)
represents two major pathways for treating inflammation in BPH. Treatment with Anemarrhenae
Rhizoma flavonoids significantly ameliorated BPH-associated prostate inflammation, inhibited COX-
2 and 5-LOX expression at protein and mRNA levels, and reduced AA levels and their metabolites
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associated with COX and LOX pathways (Figure 1le) [7]. This time, we focused on Ficus pumila L.
from Okinawa, which contains flavonoids. The results confirmed the effectiveness of LUTS for BPH
patients and there are several mechanistic possibilities for this effectiveness.

In addition, among the patients who received Ficus pumila L. leaf and stem extracts showed
decrease in PSA levels. Rutin inhibits ACE and angiotensin 2 type 1 receptor that induce BPH, and
is effective in preventing BPH. Rutin also inhibits androgen biosynthesis in Leydig cells and is
effective in the treatment of androgen-sensitive prostate cancer. Priming of the viral spike (S) -
glycoprotein by the transmembrane serine protease 2 (TMPRSS2) facilitates its binding to ACE2,
facilitating SARS-CoV-2’s entry into the host cells. The prostatic columnar epithelium, which
produces PSA and expresses both ACE2 and TMPRSS, therefore provides a reasonable and unifying
basis explaining the patho-mechanisms linking SARS-CoV-2 infections and elevated PSA levels
(Figure 1f) [8]. In fact, flavonoids have been shown to exhibit potential inhibitory activity against
critical viral targets, required to facilitate their entry and replication [9].

Flavonoids and Phenolic acids have been detected in the fruits of Ficus pumila L. [5], and they
suppress the production of Nitric oxide (NO) (Patent No. 4903751) [10]. NO may play an important
role in the development and metastasis of prostate cancer [11]. Rutin, a flavonid contained in the
fruit of Ficus pumila L., and Psoralene, a phenolic acid, inhibit NO. 6 patients who received Ficus
pumila L. fruit (Figure 3a, b) showed dramatic decrease in PSA levels. (30.1+7.4 to 2.9+1.5 ng/mL).

Figure 3. a. purple porcupine fruit of Ficus pumila L. b. The flower sacs of fruit.

Apigenin induces arrest of prostate cancer cells in the G2 phase and is a potential therapeutic
agent for prostate cancer. Furthermore, co-administration of apigenin and abiraterone acetate
strongly enhanced the efficacy of abiraterone acetate therapy in treating prostate cancer (Figure 1g).
Luteolin may be a promising treatment for prostate cancer and COVID-19 based on bioinformatic
findings. Derivatives of Lupeol, a natural triterpenoid, may serve as antiproliferative and anti-
metastatic agents against prostate cancer cells. Lupeol has also been highly evaluated as a
modulator of prostate cancer cell metabolism. The tumor suppressor microRNA(miR)s are
downregulated in prostate cancer cells and promote proliferation, metastasis, and cell invasion, while
Luteolin and quercetin are found to restore the expression of miR-301 and miR-21, respectively,
inhibit proliferation of prostate cancer cells, and induce apoptosis (Figure 1h). Quercetin has been
suggested as a potential inhibitor of 5-alpha reductase II that induces BPH, and thus it can be the
most potent ACE2 inhibitor among polyphenols. Kaempferol has been demonstrated to inhibit BPH
by lowering intracellular reactive oxygen species, thereby reducing inflammation triggers and
reducing inflammation. Isoflavone reduced prostate mass and inhibited prostatic epithelial
proliferation, suggesting that it may serve as a potential alternative to BPH treatment. ~Soy
isoflavones have a lasting effect on prostatic smooth muscle contraction and stromal cell proliferation,
suggesting a negative relationship with BPH development and voiding symptoms (Figure 1i).

5. Conclusions

These results suggest that Ficus pumila L. extracts may ameliorate exacerbation of LUTS in
COVID-19 patients and may have some utility against prostate disease.
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