Red pigment from Saw palmetto:
A natural product for potential alternative cancer treatment
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Introduction

Saw palmetto Is extract of the fruit of Serenoa repens (Bartram)
J.K.Small, an edible plant originated from the Southeastern United
States. It has been used In traditional, complementary and
alternative medicine as a tonic, expectorant and antiseptic for
treatment of various Iilinesses, especially urinary and reproductive
system problems. Approximately 90% of Saw palmetto containing
fatty acids and has been claimed for its therapeutic effect on benign
prostatic hyperplasia (BPH). Previous studies also suggested the In
vitro and In vivo anti-cancer effect of lipidosterolic extract of Saw
Palmetto. However, recent epidemiology and randomized trials
showed that there Is no association of prostate cancer risk between
the Intervention and placebo group. Although there exists
discrepancy between the studies on cancer prevention of Saw
palmetto, we couldn’t exclude the potential anti-tumor effect of Saw
palmetto on other tumor models. In current study, the anti-tumor
effect of a small proportion of natural pigment compounds Isolated
from the commercial Saw Palmetto Extract were investigated. To
date, there 1s no previous study reported on any bioactivity of these
pigmented compounds from Saw Palmetto.

Results

NYGs significantly exhibited anti-tumour effect in HCC xenograft
model.

To Investigate the effect of NYGs on tumour growth In vivo, the
MHCC97L xenograft mice were administrated with three products
of NYGs, namely NYG-1, NYG-4, and NYG-7 In two doses
(5mg/kg and 10mg/kg every 2 days, intra-peritoneal) for 4 weeks
and doxorubicin served as control. After 4 weeks of NYGs
administration, the body weight of NYGs administrated mice
remained unchanged while significant weight loss observed In
doxorubicin treated mice (results not shown), indicating that NYGSs
have minimal toxicity to the animal at both doses. A significant
regression In tumour size was observed In NYGs treated mice In
comparison to control and the effect Is in dose-dependent manner.
There 1s at least two-point five fold of tumour size reduction across
the treatment groups. As for NYG-1, it showed the most marked
tumour Inhibitory effect in comparison to other treatment group and
10mg/kg of NYG-1 exhibited as potent effect as doxorubicin-
treated group of mice.
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Figure 1. NYGs induced tumour regression on HCC xenograft model.

Conclusion

NYGs Is neither cytotoxic against cancer cells nor normal cells.

Next, the In vitro cytotoxic effect of NYGs to HCC cell line,
MHCC97L and normal hepatic cell line, L-02 was examined via
MTT assay. The cytotoxicity of NYGs-treated MHCC97L and
L-02 cells were determined after 48 hours of Incubation (Fig.
2). NYGs exerted no cytotoxicity effect against MHCC97L and
L-02 up to 1000pg/ml, suggesting NYGs exerted minimal
cytotoxic effect towards normal and cancerous cell lines. Based
on the In vivo results, the most potent NYGs, NYG-1 was
employed for further experiments. To evaluate the effect of
NYG-1 on the expression of VEGF in HCC cell, MHCC97L
cells supernatant was subjected to ELISA after exposure to
NYG-1 for 48 hours. Results showed no significant reduction of

secretory VEGF protein by NYG-1 (Fig. 3). We also further
examined whether NYG-1 has any effect on VEGFR mMRNA
expression, yet quantitative PCR analysis showed NYG-1 has least

effect on mMRNA expression of VEGFR. These results indicated
that the anti-tumour effect of NYG-1 Is Independent to the
activity on HCC cells.
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Figure 2. No significant cytotoxicity on MHCC97L and L-02 cells.
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Figure 3. No significant changes of VEGF and VEGFR expression.

NYG-1 blocked migration and tube formation ability of HUVECSs.
We further explored the effect of NYG-1 on HUVEC cells, HUVEC
cells were either exposed to VEGF alone or in combination with
NYG-1. Using migration chamber assay, we observed the blocked
migratory ability of HUVECs across the chamber after treatment
with NYG-1 In dose dependent manner. Besides, the tube formation
ability of HUVECs was attenuated after NYG-1 Intervention,
further suggested the functions of HUVECs was abolished in the
presence of NYG-1 (Fig. 4). This results indicate the anti-tumour
effect of NYGs may be attributed by Its Inhibitory effect on
endothelial cells.
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Figure 4. NYG-1 blocked (A) migration and (B) tube formation ability of HUVEC:s.

NYGs has no cytotoxic effect on HCC cell lines, but it inhibited cancer growth In in vivo model and blood formation suggesting that NY Gs
may be used for alternative cancer treatment by Inhibiting tumor neovascularization. The study was supported by grants from the University
of Hong Kong (Project code: 104002889 and 104003422), Wong’s Donation (Project code: 207040314) and Hong Kong Government

Matching Funding (Project code: 207060411).



