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ABSTRACT

Cancer remains a leading cause of mortality worldwide, with existing treatments often being costly and
accompanied by adverse effects. This study investigated the antiangiogenic activity of Alokon
(Broussonetia luzonica) flower extract as a potential natural alternative for inhibiting blood vessel
formation critical to tumor growth. Using the Chick Chorioallantoic Membrane (CAM) assay, the study
evaluated blood vessel inhibition across six treatment groups: distilled water (negative control),
Quercetin (positive control), and four extract concentrations (25%, 50%, 75%, and 100%). Results
demonstrated that Alokon extract exhibited a dose-dependent inhibition of angiogenesis, with the 100%
concentration achieving comparable efficacy to Quercetin (27.87% and 29.60% inhibition, respectively).
Statistical analyses, including ANOVA and Scheffé test, confirmed significant differences between
treatment groups, highlighting the extract’s potential as a cost-effective antiangiogenic agent. These
findings highlight the value of Alokon flower extract in developing accessible cancer therapies,
warranting further exploration into its bioactive compounds and therapeutic applications.
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INTRODUCTION

Cancer is a life-threatening disease and a leading cause of death worldwide, including
in the Philippines, where it ranks as the second leading cause of mortality (Lagarde et al., 2019;
WHO, 2022). Cancer progression heavily relies on angiogenesis, the formation of new blood
vessels that provide tumors with oxygen and nutrients necessary for their growth and
metastasis (Jaywant et al., 2011). This process is driven by complex signaling pathways,
including the vascular endothelial growth factor (VEGF), which regulates endothelial cell
proliferation and capillary network formation (Herrera & Amor, 2011). While chemotherapy
and radiotherapy have shown efficacy, their high costs and significant side effects limit their
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accessibility, especially in resource-limited settings like the Philippines (Baclig, 2023). These
challenges highlight the urgent need for affordable and effective alternatives.

The use of medicinal plants in traditional medicine provides a valuable foundation for
developing new therapies. Many modern drugs have roots in plant-derived compounds, which
have been shown to disrupt angiogenesis pathways critical for tumor growth (Egbuna, 2018;
Hazafa et al.,, 2020). In llocos Sur, ethnomedicinal and ethnobotanical studies have
documented the extensive use of plants for therapeutic purposes. Domingo (2022) explored
the diverse ethnomedicinal practices in the region, highlighting the community’s reliance on
plant-based remedies. Bafiez (2022) demonstrated the ethnobotanical value of medicinal
plants in managing vector-borne diseases like dengue, while Corpuz (2020) investigated the
antifungal properties of mangosteen and pomegranate, showcasing their pharmacological
significance. Building on these studies, this research examines Alokon (Broussonetia luzonica),
a plant with both culinary and traditional medicinal importance, as a potential natural
antiangiogenic agent.

Alokon is a medium-sized tree native to the Philippines, known for its edible
inflorescences and ecological benefits such as erosion control and reforestation (Philippine
Bureau of Plant Industry, 2019). Previous studies on related Broussonetia species have
identified a rich phytochemical composition, including flavonoids, alkaloids, and polyphenols,
which exhibit antitumor, antioxidant, and anti-inflammatory properties (Chen et al., 2022).
Despite the wealth of research on these species, the antiangiogenic activity of Alokon remains
largely unexplored, representing a critical gap in the literature. The potential of Alokon as a
source of natural bioactive compounds could address the limitations of existing cancer
therapies by offering an affordable and accessible alternative.

Objectives of the Study

This study primarily aimed to investigate the potential of Alokon (Broussonetia
luzonica) flower extract as a natural antiangiogenic agent. Specifically, it sought to evaluate
the antiangiogenic activity of Alokon flower extract using the chorioallantoic membrane
(CAM) assay, a cost-effective and reliable model for assessing angiogenesis. The dose-
dependent effects of varying concentrations (25%, 50%, 75%, and 100%) of Alokon flower
extract on blood vessel formation was determined and its antiangiogenic activity was
compared to Quercetin, a known angiogenesis inhibitor, and distilled water as a negative
control. In general, this study aimed to establish a scientific basis for using Alokon flower
extract in cancer therapy, contributing to advancing plant-based therapeutics. By integrating
ethnobotanical knowledge with modern scientific techniques, it bridges traditional practices
and contemporary medicine, addressing a significant research gap. The findings align with the
United Nations Sustainable Development Goal 3, which promotes good health and well-being,
particularly in underserved communities.
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METHODOLOGY

This section outlines the research design, sampling methods, extract preparation
process, data collection procedures, and data analysis techniques employed in the study.

Research Design

The study utilized an experimental design, specifically a Completely Randomized
Design (CRD), to evaluate the antiangiogenic activity of Alokon (Broussonetia luzonica) flower
extract. The design included six treatments: a negative control (distilled water), a positive
control (Quercetin), and four extract concentrations (25%, 50%, 75%, and 100%). Five
replicates were used per treatment, ensuring reliability and validity. This approach provided
a quantitative measure of the extract’s ability to inhibit blood vessel formation, offering
insights into its potential as an affordable and effective alternative for cancer therapy.

Samples

The study used 60 six-day-old fertilized chicken eggs obtained from a supplier in
Candon City Public Market, llocos Sur. These were selected based on viability as determined
by candling, a process that checks the embryo's development before experimentation. Eggs
with underdeveloped or non-viable embryos were excluded.

Sampling Technique

The study employed six treatment groups to evaluate the antiangiogenic activity of
Alokon (Broussonetia luzonica) flower extract using the Chick Chorioallantoic Membrane
(CAM) assay. These groups included a negative control (distilled water), a positive control
(Quercetin), and four varying concentrations of Alokon flower extract (25%, 50%, 75%, and
100%). Each treatment group consisted of five replicates to ensure reliability and validity in
the results. The inclusion of both controls and multiple extract concentrations allowed for a
comprehensive assessment of the dose-dependent effects of the Alokon flower extract on
blood vessel inhibition.

Preparation of Extract

The concentrations of Alokon flower extract—25%, 50%, 75%, and 100%—were
selected to explore its dose-dependent effects on angiogenesis. These concentrations align
with findings from previous studies on plant-based extracts, which demonstrated significant
biological activity across similar ranges (Hazafa et al., 2020). Preliminary phytochemical
screening of the extract revealed a high content of bioactive compounds, such as flavonoids
and alkaloids, known for their antiangiogenic properties (Chen et al., 2022). Testing the 100%
concentration provided insights into the extract's most potent form, while lower
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concentrations allowed for evaluating its efficacy and determining the potential threshold for
activity. This incremental approach ensured a thorough analysis of the extract’s effects on
angiogenesis.

Data Gathering Procedure

The data gathering procedure for this study involved several systematic steps to
ensure the accuracy and reliability of the results. To ensure reproducibility in future studies,
the preparation of Alokon flower extract was standardized and meticulously documented.
Freshly harvested Alokon flowers were thoroughly cleaned to remove dirt and impurities, then
air-dried in a well-ventilated area for five days to prevent degradation of bioactive
compounds. The dried flowers were pulverized into a fine powder using a mechanical grinder.
A total of 300 g of the powdered sample was soaked in 1500 mL of 95% ethanol for 72 hours
with intermittent stirring to ensure thorough extraction. The mixture was then filtered using
Whatman No. 1 filter paper, and the filtrate was concentrated using a rotary evaporator at
64°C to remove excess solvent. The resulting crude extract was stored in an airtight container
at 4°C until use. For the CAM assay, the extract was diluted with distilled water to achieve the
desired concentrations (25%, 50%, 75%, and 100%).

Sixty-six-day-old fertilized chicken eggs, obtained from a local supplier, were candled
to ensure viability before incubation at 38 + 0.2°C and 60-65% humidity for two days. The
chorioallantoic membrane (CAM) was prepared by creating an air sac through the removal of
3 mL of albumen and making a window on the eggshell. Treatments were applied dropwise
onto 3 mm filter papers, which were then placed on the CAM. Post-treatment, the eggs were
sealed with micropore tape to prevent contamination and returned to the incubator for 24
hours. Images of the CAM were captured before and after treatment using a digital single-lens
reflex (DSLR) camera, and blood vessel inhibition was analyzed using IKOSA software.

Data Analysis

The collected data were analyzed using descriptive and inferential statistical methods.
The mean was computed to determine the average number of blood vessels and their
inhibition percentages across treatment groups. Analysis of Variance (ANOVA) was conducted
to evaluate significant differences in antiangiogenic activity among the treatments. When
significant differences were identified, the Scheffé test was employed as a post hoc analysis
to pinpoint specific group differences. The percentage inhibition of blood vessel formation
was calculated using the formula:

X-Y

Percent Inhibition = x 100 (1)
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Where:
X represents the number of blood vessels before treatment
Y represents the number of blood vessels after treatment.

This analytical framework ensured a comprehensive understanding of the dose-dependent
effects of Alokon flower extract and its comparison to controls.

RESULTS AND DISCUSSIONS

Antiangiogenic Activity of Alokon Flower Extract

The antiangiogenic activity of Alokon (Broussonetia luzonica) flower extract was
assessed through the Chick Chorioallantoic Membrane (CAM) assay, with findings summarized
in Tables 1, 2, and 3 and visualized in Figures 1 and 2.

Table 1 presents the percentage inhibition of blood vessel formation for each
treatment. Distilled water (To), the negative control, showed no angiogenesis inhibition,
confirming its inert nature. In contrast, Quercetin (T:), a well-established angiogenesis
inhibitor, achieved the highest inhibition rate of 29.60%, validating its role as the positive
control. Alokon extract demonstrated a dose-dependent effect, with its highest concentration
(100%) achieving 27.87% inhibition, nearly matching Quercetin. Lower concentrations (25%,
50%, and 75%) showed moderate inhibition, indicating the potential of Alokon extract to
inhibit angiogenesis effectively when administered in sufficient concentrations.

These findings align with previous studies on antiangiogenic plant extracts. For
instance, Rajasekar et al. (2021) reported a dose-dependent inhibition of angiogenesis using
flavonoid-rich extracts from various plants. Similarly, Camposano et al. (2016) demonstrated
the antiangiogenic effects of tannin and alkaloid-containing plant extracts, emphasizing their
ability to disrupt endothelial cell proliferation and migration. These comparisons suggest that
the bioactive compounds in Alokon extract, such as flavonoids, alkaloids, and polyphenols,
may operate through similar molecular mechanisms.

The dose dependency observed here reflects the cumulative action of these bioactive
compounds. Flavonoids, for example, are known to inhibit VEGF signaling, which is crucial for
endothelial cell proliferation and angiogenesis (Herrera & Amor, 2011). This mechanism
involves the downregulation of VEGF receptor expression and suppression of downstream
pathways like PI3K/AKT and MAPK, which are vital for cell survival and migration (Hazafa et
al., 2020). Alkaloids, another significant component, may interfere with hypoxia-inducible
factor-1a (HIF-1a), reducing VEGF expression under hypoxic conditions often associated with
tumor growth (Cragg, 2005).
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Table 1
Blood Vessel Counts and Percentage Inhibition
Treatment Pre-treatment Post-treatment %
Average Count Average Count Inhibition

To - Distilled water 18.0 22.6 0.0%
T1 - Quercetin 25.0 17.6 29.60%
T, —25% Alokon flower extract 22.4 18.2 18.75%
T3 - 50% Alokon flower extract 21.8 16.8 22.94%
T4 - 75% Alokon flower extract 20.6 15.2 26.21%
Ts - 100% Alokon flower extract 24.4 17.6 27.87%

Figure 1 effectively visualizes the percentage inhibition of angiogenesis across the
treatments, highlighting a clear dose-dependent trend. The graph demonstrates a progressive
increase in inhibition from 18.75% at 25% concentration to 27.87% at 100%. The highest
concentration of Alokon extract performed comparably to Quercetin, underscoring its
potential as a natural antiangiogenic agent.

This dose-response relationship is consistent with findings from studies on other
plant-derived extracts. For example, Hazafa et al. (2020) reported similar trends in flavonoid-
rich plant extracts, attributing the enhanced efficacy at higher concentrations to the
cumulative effects of bioactive compounds. These results suggest that Alokon extract’s
components likely similarly interact with angiogenesis pathways, particularly by targeting
VEGF and related signaling cascades.

The ANOVA results in Table 2 confirm significant differences in angiogenesis inhibition
among the treatment groups (p < 0.01). The large F-value (16.377) indicates that treatment
type and concentration had a substantial effect on blood vessel formation. These statistical
results validate the observed trends in Table 1 and Figure 1, particularly the efficacy of 100%
Alokon extract in achieving inhibition comparable to Quercetin.

The significance of these findings can be attributed to the molecular mechanisms
discussed earlier. For instance, polyphenols in Alokon extract may mitigate oxidative stress-
induced angiogenesis by neutralizing reactive oxygen species (ROS). This action reduces the
activation of proangiogenic factors and promotes endothelial cell apoptosis, thereby
disrupting angiogenesis (Chen et al., 2022). The study further corroborates findings by Adelfa
et al. (2019) on the efficacy of plant-based extracts in reducing blood vessel formation.
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Figure 1
Percentage Inhibition Across Treatments
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Significant Difference Between and Among the Antiangiogenic Activity in terms of Blood
Vessel Inhibition (Percentage) Using the Different Treatments

Table 2

ANOVA Results on Blood Vessel Inhibition (Percentage)
Source of Variation Sum of Squares Df Mean Square F p-value
Between Groups 481.767 5 96.353 16.377 0.000*
Within Groups 141.200 24 5.883
Total 622.967 29
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Figure 2
CAM Images Before and After Treatment from IKOSA

Before Treatment After Treatment

To — Distilled Water (Negative Control)

T1- Quercetin (Positive Control)

T

- 25% Alokon Flower Extract
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Ts- 50% Alokon Flower Extract

Ta- 75% Alokon Flower Extract

Ts- 100% Alokon Flower Extract

Figure 2 provides visual confirmation of the antiangiogenic effects of the treatments.
The CAM treated with 100% Alokon extract shows a significant reduction in blood vessel
density compared to the untreated CAM (distilled water), where blood vessels remain dense
and interconnected. This visual evidence complements the quantitative data in Tables 1 and
2, reinforcing the conclusion that Alokon extract can inhibit angiogenesis effectively.
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The disruption of blood vessel networks observed here aligns with morphological
changes reported in similar CAM assays of antiangiogenic plant extracts studied by Lokman et
al., 2012. The reduced vascularization in treated CAMs suggests interference with key
molecular pathways, such as VEGF signaling and ROS-mediated angiogenesis, supporting the
hypothesized mechanisms of action for Alokon extract.

Scheffe's Test on Significant Difference Between and Among the Antiangiogenic Activity in
terms of Blood Vessel Inhibition (Percentage) Using Different Treatments.

Table 3
Scheffe’ Test Results for Pairwise Comparisons of Treatments
Comparison Mean Difference p-value
To — Distilled Water vs Ty - Quercetin 12.000 0.000*
To — Distilled Water vs T, — 25% Alokon Flower Extract 8.800 0.001*
To — Distilled Water vs T3 - 50% Alokon Flower Extract 9.600 0.000*
To — Distilled Water vs T4 - 75% Alokon Flower Extract 10.000 0.000*
To — Distilled Water vs Ts - 100% Alokon Flower Extract 11.400 0.000*
T1— Quercetin vs T2 — 25% Alokon Flower Extract 3.200 0.515
T1— Quercetin vs T3 — 50% Alokon Flower Extract 2.400 0.781
T1— Quercetin vs T4 — 75% Alokon Flower Extract 2.000 0.844
T1— Quercetin vs Ts — 100% Alokon Flower Extract 0.600 0.999
— 0, — 0,
T, — 25% Alokon Flower Extract vs Tz — 50% Alokon Flower 0.800 0998
Extract
— [+) —_ 0,
T, — 25% Alokon Flower Extract vs T4 — 75% Alokon Flower 1.200 0986
Extract
— [+) —_ 0,
T, — 25% Alokon Flower Extract vs Ts — 100% Alokon 2 600 0719
Flower Extract
— 0, — 0,
T3 —50% Alokon Flower Extract vs T4 — 75% Alokon Flower 0.400 0993
Extract
— 0, — 0,
T3 —50% Alokon Flower Extract vs Ts — 100% Alokon 1.800 0922
Flower Extract
— 0, — 0,
T4 —75% Alokon Flower Extract vs Ts — 100% Alokon 1.400 0972

Flower Extract

The Scheffé test reveals significant differences between T, (distilled water) and all
other treatments, underscoring the antiangiogenic efficacy of both Quercetin and Alokon
extract. No significant difference was observed between T; (Quercetin) and Ts(100% Alokon
extract), indicating comparable performance.

10
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These findings suggest that Alokon extract at 100% concentration is as effective as
Quercetin, providing a natural and affordable alternative for antiangiogenic therapy. While
effective, lower concentrations of Alokon extract require optimization for enhanced
performance.

The comparable efficacy of Alokon extract and Quercetin aligns with studies by
Chhikara et al. (2022) and Hazafa et al. (2020), which highlight the potential of plant-derived
compounds as substitutes for synthetic drugs.

CONCLUSIONS

The study demonstrates that Alokon flower extract (Broussonetia luzonica) exhibits
antiangiogenic activity comparable to Quercetin, underscoring its potential as a promising
natural alternative for cancer therapy. Its accessibility and cost-effectiveness further enhance
its appeal as a candidate for future research and development. While these findings highlight
the extract's ability to inhibit blood vessel formation, the study acknowledges significant
limitations, including the lack of in vivo evaluations, toxicity profiling, and clinical trials, which
are essential for validating its safety and therapeutic applicability. Moreover, the broader
implications of Alokon as a plant-based therapeutic highlight its potential to support the
development of affordable and sustainable cancer treatment options, particularly in resource-
limited settings.

RECOMMENDATIONS

The study recommends further exploration of Alokon (Broussonetia luzonica) flower
extract as a natural antiangiogenic agent. Future research should investigate its potential in
combination with other natural compounds, such as Quercetin, to evaluate possible
synergistic effects that could enhance efficacy. Optimization of the extraction process by
adjusting parameters like solvent type, extraction time, and temperature is essential to
improve the bioavailability and potency of the extract. Evaluating the antiangiogenic
properties of other plant parts, including the leaves, bark, and roots of Alokon, is also
recommended to identify additional therapeutic benefits. Addressing the study’s limitations
requires conducting in vivo experiments, toxicity profiling, and clinical trials to validate the
extract’s safety and therapeutic potential. Collaborative efforts with pharmaceutical
industries could facilitate large-scale extraction, standardization, and preclinical testing.
Community-based cultivation programs should be initiated to make Alokon a cost-effective
and accessible cancer care strategy for low-resource settings. Moreover, integrating Alokon
with other natural or synthetic agents and studying its potential as part of combination
therapies could amplify its therapeutic benefits. Research on interindividual variability in

11
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response to herbal treatments is also advised to identify biomarkers that could guide
personalized applications and improve treatment outcomes. Lastly, the dissemination of
findings through scientific publications and conferences is crucial to advancing the broader
understanding and adoption of plant-based therapies in addressing cancer-related challenges.
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ensured that all procedures were performed with respect for animal welfare and aligned with
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