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ABSTRACT: This study explores the anti-angiogenic activity of Mikania micrantha leaf ethanolic extract through the 

Chorioallantoic Membrane (CAM) assay in Anas platyrhynchos embryos. Concentration-dependent effects of the extract were 

observed, with higher concentrations demonstrating greater inhibition of blood vessel formation. Notably, concentrations of 1.0% 

and 5.0% exhibited significant anti-angiogenic activity, while lower concentrations of 0.05% and 0.1% displayed moderate 

effects. Alpha- tocopherol served as a potent positive control. The extract significantly induced vasodilation in both primary and 

secondary blood vessels at various concentrations. Specifically, the 0.1% concentration resulted in the greatest increase in 

secondary blood vessel diameter, indicating a strong dose-dependent response while substances like alpha- tocopherol can lead 

to vasoconstriction. Safety assessments revealed minimal adverse effects on embryo viability, except for a single mortality at 5% 

concentration. These findings underscore the potential of M. micrantha leaf ethanolic extract as a natural anti- angiogenic agent, 

particularly at concentrations of 1.0% and 5.0%, with implications for therapeutic interventions in angiogenesis-related disorders. 

Phytochemical screening identifies alkaloids, flavonoids, saponins, steroids, and tannins in the extract, underscoring its diverse 

bioactive constituents. The absence of anthraquinones is noted. Overall, these findings highlight the anti-angiogenic potential of 

M. micrantha extract, emphasizing its promise as a natural remedy for angiogenesis-related disorders. 
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1.  INTRODUCTION  

Angiogenesis, the process of forming new blood vessels from 

pre-existing vasculature, plays a pivotal role in normal 

physiological processes such as embryonic development, 

wound healing, and tissue regeneration [1]. However, 

dysregulated angiogenesis is a hallmark of several pathological 

conditions, most notably cancer, where tumor cells stimulate 

vascular growth to secure oxygen and nutrients, thereby 

enabling their survival, proliferation, and metastasis [2]. 

Conventional anti-angiogenic therapies—such as vascular 

endothelial growth factor (VEGF) inhibitors—have 

demonstrated clinical efficacy in treating cancers, including 

colorectal, lung, and renal cancers [3]. Despite their benefits, 

these therapies often come with significant limitations such as 

high cost, systemic toxicity, and the eventual development of 

resistance [4]. These concerns have prompted interest in 

alternative approaches, particularly the exploration of plant-

derived compounds that offer safer and potentially cost-

effective therapeutic options [5]. 

Natural products from medicinal plants are rich in bioactive 

compounds, such as flavonoids, alkaloids, tannins, and 

saponins, many of which have shown promising anti-

angiogenic, anti-inflammatory, and antioxidant activities in 

experimental models [6]. Numerous phytochemicals act by 

modulating angiogenic signaling pathways, including VEGF, 

fibroblast growth factors, and matrix metalloproteinases [7]. 

Mikania micrantha, commonly known as Mangolambo or 

“mile-a-minute weed,” is a fast-growing invasive vine 

traditionally used in the Philippines to treat wounds, 

inflammation, and growth-related ailments [8]. Anecdotal 

reports from local communities in Lanao del Sur claim that 

decoctions of M. micrantha leaves have helped relieve tumor-

like swellings, suggesting its potential anti-angiogenic and 

anticancer activity. However, its efficacy remains 

underexplored in scientific literature. 

The chorioallantoic membrane (CAM) assay is a widely used 

in vivo method for evaluating angiogenesis due to its high 

vascular density, cost-effectiveness, and ethical viability 

compared to mammalian models [9]. In this study, the CAM 

assay was employed using Mallard duck (Anas platyrhynchos) 

embryos as the model organism to assess the anti-angiogenic 

effect of M. micrantha ethanolic leaf extract at various 

concentrations. 

Additionally, qualitative phytochemical screening was 

performed to identify key phytoconstituents responsible for the 

observed biological activity. This integrative approach aims to 

provide foundational data supporting the development of M. 

micrantha as a natural anti-angiogenic agent, contributing to 

the global search for plant-based alternatives in cancer therapy 

and vascular disease management [10]. 

 

2. EXPERIMENTAL DETAILS  

2.1.  Collection, Identification, and Preparation of the Test 

Plants 

Mangolambo (Mikania micrantha) leaves were collected from 

Malaig, Balindong, Lanao del Sur, Philippines (7.916590°N, 

124.206570°) and identified according to Merrill’s Flora of 

Manila [11] with the assistance of Prof. Mayleen P. Malagamba 

from the Department of Biology, MSU-Marawi. Fresh leaves 

without signs of microbial infection were washed, cut into 

mailto:candidato.aa38@s.msumain.edu.ph


 

 

small pieces, and air-dried using the hanging method for seven 

days. Approximately 1.2 kg of plant material (one sack) was 

shade-dried at room temperature (~25°C) for 36 hours, 

following Roshanak et al. (2016), to preserve phytochemicals. 

The dried leaves were pulverized using a household blender 

into a fine powder and stored in sealed containers. 

Phytochemical screening was conducted at Mindanao State 

University–Iligan Institute of Technology. 

 

2.2.  Ethanolic Extraction 

After grinding and air-drying, 400 grams of Mikania micrantha 

leaves were submitted to the Chemistry Department of 

Mindanao State University–Iligan Institute of Technology 

through Prof. Enjelyn C. Gomez, RCh, for extraction. A 95% 

ethanol solution (950 mL absolute ethanol + 50 mL distilled 

water) was used as the solvent. The plant material was soaked 

in the ethanol solution in a 1000 mL Erlenmeyer flask for 72 

hours, sealed with foil to prevent contamination. After 

maceration, the mixture was filtered using Whatman filter 

paper, and the plant residue was rinsed with a small volume of 

95% ethanol. The combined filtrate was concentrated using a 

rotary evaporator below 50°C to reduce the volume to 15 mL. 

The concentrated extract was then heated in a water bath at 40–

45°C to remove residual solvents. The final extract was stored 

in sterile, labeled flasks and refrigerated at 10–15°C for future 

use [12]. 

 

2.3.  Preparation of Treatments  

The extraction procedure followed the methods described by 

Guevara et al. (2005), Goling (2014), and Mamutuk and Usman 

(2017). Dried Mikania micrantha leaves were pulverized using 

a blender, and 400 grams of the ground material were soaked 

in 1000 mL of 95% ethanol (prepared by combining 950 mL 

absolute ethanol with 50 mL distilled water) in a sealed 

Erlenmeyer flask for 72 hours. The flask was sealed with a cork 

wrapped in foil to prevent contamination. After maceration, the 

mixture was filtered using standard filter paper, and the residue 

was rinsed with a small amount of 95% ethanol to ensure 

complete extraction [13]. 

The ethanol filtrate was concentrated using a rotary evaporator 

at the Chemistry Laboratory of MSU–Iligan Institute of 

Technology, maintaining the temperature below 50°C. The 

resulting concentrate was transferred to a sterile Erlenmeyer 

flask and further reduced using a water bath at 40–45°C to 

remove residual solvents. The final extract was stored at 0–5°C 

until further use. Working solutions of the extract were then 

prepared in four concentrations—0.05%, 0.1%, 1.0%, and 

5.0%—by diluting the concentrated extract in deionized water. 

Specifically, 0.005 mL, 0.01 mL, 0.1 mL, and 0.5 mL of the 

extract were diluted in 9.995 mL, 9.99 mL, 9.9 mL, and 9.5 mL 

of deionized water, respectively, to yield the desired 

concentrations. Each solution was prepared using sterile 

glassware and syringes, stored in sterile labeled vials, and used 

fresh during experimentation. Deionized water served as the 

negative control, while alpha-tocopherol was used as the 

positive control. An untreated control group of embryos was 

also included for baseline comparison. 

 

s 

2.4. Collection of Experimental Eggs 

The study utilized 120 one-day-old Anas platyrhynchos 

embryos, obtained from a licensed commercial supplier in 

Pala-o, Iligan City. Each of the seven treatments had fifteen 

replicates, with five replicates assigned for CAM assay on the 

twelfth day of incubation. The eggs were cleaned with 70% 

ethanol and a cotton swab to prevent bacterial contamination. 

 

2.5.   Treatments of Embryos  

The study involved subjecting duck embryos to treatments via 

injection into the air cell on the eighth day of incubation. Prior 

to this, individual egg viability was determined using a Candler 

lamp to check for the presence of a living embryo through 

features such as heartbeat and massive blood vessels, while 

non-viable embryos may have exhibited a blood ring. 

Additionally, the blunt end of the egg was determined using the 

Candler lamp, disinfected with 70% ethanol, and a tiny hole 

was aseptically made using an 18-gauge size tuberculin needle 

for treatment administration. 68 A 0.2 ml volume of each 

treatment was aseptically injected into the air cell of the 

embryo using a 1 cc tuberculin syringe, with careful insertion 

of the needle to prevent damage to the inner membrane of the 

egg. A different syringe was used per concentration for 

treatment delivery, and melted paraffin wax was used to seal 

the injection hole after inoculation. The eggs were then 

returned to the incubator, and egg viability was monitored 

every 24 hours. The mortality percentage was calculated using 

the provided formula: 

  

PM=              (Number of dead individuals)                 x100    

          (Total number of sample population per group)  

             (1)  

  

2.6. Chorioallantoic Membrane (CAM) Assay  

The CAM Assay was performed according to the method 

followed by Ribatti et al. (2006), Raga et al. (2013), and Goling 

(2014) . On the 12th day of incubation, the remaining eggs were 

positioned on their lateral sides to allow for proper examination 

of the CAM and embryo 15 [14]. From the 120 surviving 

embryos, a random selection of 30 embryos (with five 

replicates per treatment) underwent CAM assay. The paraffin 

seal was removed, and the CAMs were carefully harvested by 

removing the hard shell while keeping the soft membrane intact 

[15]. These embryos were transferred to sterilized disposable 

Petri dishes with the use of a spatula, ensuring that only the 

Chorioallantoic Membrane was properly spread for better 

examination [16]. Scaled photographs of the CAMs were taken 

using an iPhone 14 Pro Max camera and analyzed with Image 

J software version 1.49s [17]. To ensure consistency, a 

representative fractal segment of 3 by 3 cm for each CAM was 

examined in terms of primary, secondary, and tertiary blood 

vessels and the diameter of primary 69 and secondary blood 

vessels. The primary blood vessel nearest to the heart served as 

the reference point of the fractal segment to establish 
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consistency. The Percent inhibition vascularity was calculated 

using the equation [18]. 

  

PVI=  (N of CAM treated by X - N of CAM treated by Plant Extract)  
                     (N of CAM treated by Negative Control) X100  

                         (2)  

Wherein, N = Total vessel number  

  

2.7.   Phytochemical screening  

The qualitative evaluation of bioactive compounds in the 

ethanolic plant extracts was carried out according to the 

methodologies described by Guevara et al. (2005). This 

phytochemical screening occurred at the Chemistry Laboratory 

of the College of Science and Mathematics, MSU - Iligan 

Institute of Technology, Iligan City. Qualitative phytochemical 

screening of the ethanolic extract was conducted using 

standard protocols to detect the presence of: Alkaloids, 

Flavonoids, Saponins, Tannins, Steroids, and Anthraquinones. 

 

2.8.  Statistical Data Analysis 

Data analysis was conducted to assess the effects of seven 

treatments, which included four concentrations of Mikania 

micrantha ethanolic leaf extract (0.05%, 0.1%, 1.0%, and 

5.0%), a positive control (alpha-tocopherol), a negative control 

(deionized water), and an untreated group. Treatment 

assignments were randomized using a draw-lot method with 

labeled tape to ensure unbiased egg identification, as described 

by Goling (2014). The measured parameters included the 

number of primary blood vessels (PBV), secondary blood 

vessels (SBV), and tertiary blood vessels (TBV), along with the 

total number of blood vessels (PBV + SBV + TBV), and the 

diameters of primary and secondary blood vessels. All data 

were expressed as mean ± standard error (SE). One-way 

Analysis of Variance (ANOVA) was performed to determine 

overall differences among treatment groups, followed by 

Duncan’s Multiple Range Test (DMRT) for post hoc pairwise 

comparisons. A significance level of p ≤ 0.05 was used as the 

threshold for statistical significance.  

  

3. RESULTS  

3.1. Chorioallantoic Membrane (CAM) Assay  

The effectiveness of Mikania micrantha ethanolic leaf extract 

in inhibiting blood vessel formation was evaluated using a 3×3 

fractal segment of the chorioallantoic membrane (CAM) 

vascular area in Anas platyrhynchos embryos, to assess its 

potential anti-angiogenic and anticancer properties. Fractal 

segments were selected using the primary blood vessel closest 

to the heart as the point of reference. Blood vessels were 

classified as primary (PBV), secondary (SBV), and tertiary 

(TBV) based on their branching hierarchy, following the 

criteria described by Goling (2014). PBVs were defined as 

those originating directly from the heart, SBVs as vessels 

branching off from the PBV, and TBVs as those stemming from 

SBVs. 

The number and diameter (in millimeters) of PBVs and SBVs 

were measured using magnified images of the identified CAM 

segments. Reductions in both the number and diameter of these 

vessels were used as key indicators of anti-angiogenic activity. 

Additionally, percent vascular inhibition (PVI) was calculated 

to quantify the degree to which the extract suppressed new 

blood vessel formation. PBVs, SBVs, and TBVs are vital for 

delivering oxygen and nutrients to developing tissues, and their 

growth reflects the extent of angiogenic activity in the CAM. 

As supported by Mentzer and Konerding (2022), the 

development and structure of these vessel types serve as 

reliable markers for assessing angiogenesis within embryonic 

models [19]. 

  

Table 1. Summary of mean values of the number of primary  
(PBV), secondary (SBV), tertiary blood vessels (TBV), the total 

number of blood vessels and the diameter of PBV and  
SBV per 3 by 3 cm representative fractal segment of CAM of 

treated duck embryos  

Treatment  
Number of Blood Vessels  

PBV  SBV  TBV  TOTAL  

0.05% extract  1.0 2.0 9.6b 12.6bc 

0.1% extract  1.0 2.0 8.2ab 11.2ab 

1% extract  1.0 2.0 9.2ab 9.8ab 

5% extract  1.0 2.0 5.8a 10.4ab 

Positive Control  1.0 2.0 5.8a 9a 

Negative Control  1.0 2.0 11.40b 15.8cd 

Untreated  1.0 2.0 11.40b 14.6d 

P value     0.003**  0.000**  

a. Mean values within the same column that share a common 

superscript letter are not significantly different from one another 

at p ≤ 0.05, based on Duncan’s Multiple Range Test (DMRT).  

b. The p-values were calculated using one-way Analysis of 

Variance (ANOVA) to determine statistical significance among 

treatment groups.  

 

Figure 1. Representative photographs of the chorioallantoic 

membrane (CAM) vascular area in Anas platyrhynchos 

embryos. 

(A) Whole embryo view; (B) Positive control (alpha-

tocopherol); (C) Negative control (deionized water); (D) 

Untreated embryo; (E) 0.05% Mikania micrantha extract; (F) 

0.1% extract; (G) 1.0% extract; and (H) 5.0% extract. 

Reduced vascular branching and density were observed in 

higher extract concentrations, indicative of anti-angiogenic 

activity. 

 

Percent vascularity inhibition (PVI) was computed to quantify 

the extent of blood vessel formation suppression induced by 

Mikania micrantha extract (Table 2). Notably, all 



 

 

concentrations of the extract exhibited substantially higher PVI 

values compared to the untreated and negative control groups, 

with the 1.0% extract demonstrating the most pronounced 

inhibitory effect among the test groups. Although the positive 

control (alpha-tocopherol) showed the highest overall 

inhibition, the extract, particularly at 1.0% and 5.0%, 

approached comparable efficacy, indicating promising anti-

angiogenic potential. 

  

Table 2. Summary of mean values of the diameter of primary 

blood vessels (PBV), and secondary blood vessels (SBV) and the  
Percent vascularity Inhibition (PVI) per 3 by 3 cm 

representative fractal segment of CAM of treated duck embryos  

Treatment  
Diameter of Blood Vessels (mm)  

PVI   
PBV  SBV  

0.05% extract  0.3846  0.4102  20.25% 

0.1% extract  0.5438 0.5282 29.11% 

1% extract  0.4751 0.4592 37.97% 

5% extract  0.7111 0.5081 34.18% 

Positive Control  0.0644 0.0573 43.04% 

Negative Control  0.3642 0.3612 0  

Untreated  0.8291 0.5182 7.59% 

P value  0.000**  0.000**   

a. The percent vascular inhibition (PVI) increased with 

rising concentrations of Mikania micrantha extract, 

peaking at 37.97% for the 1.0% treatment, while the 

positive control (alpha-tocopherol) exhibited the highest 

inhibition at 43.04%. In contrast, the negative control 

showed 0% inhibition, and the untreated group exhibited 

only minimal reduction (7.59%). Notably, embryos 

treated with 0.1% and 1.0% extract displayed moderate 

vessel diameters with substantial vascular inhibition, 

indicating a favorable anti-angiogenic response. One-way 

ANOVA revealed highly significant differences in both 

PBV and SBV diameters across treatments (p = 0.000), 

supporting the dose-dependent effect of the extract on 

vascular growth suppression. 

 

3.2. Qualitative Phytochemical screening 

Qualitative phytochemical screening serves as an essential 

step in detecting various bioactive constituents produced by 

plants, supporting downstream applications such as 

extraction, purification, and drug discovery [20]. These 

phytochemicals often exhibit a wide range of biological 

activities, particularly antimicrobial and antibacterial 

properties, which reinforce their relevance in medicinal and 

therapeutic contexts. The results of the screening (Table 3) 

confirm the presence of alkaloids, flavonoids, saponins, 

steroids, and tannins in the ethanolic leaf extract of Mikania 

micrantha. These secondary metabolites are well-documented 

for their pharmacological properties, including anti-

inflammatory, antioxidant, and anticancer effects. The 

diversity of bioactive compounds detected in the extract 

highlights its potential as a source of natural therapeutic 

agents and supports its continued exploration in the 

development of herbal formulations and pharmaceutical 

products. 

 

Table 3. Qualitative phytochemical screening of ethanolic leaf 

extract M. micrantha 

Sample code Mikania micrantha 

Alkaloids (++) 

Anthraquinones (-) 

Flavonoid (+++) 

Saponins (++) 

Steroids (++) 

Tannins (+++) 

Legend: (-) – presence is below detection, (+) – presence is in small or in trace 

amount, (++) – presence is moderate amount, ( +++) – presence is in large 

amount 

 

4.    DISCUSSION  

The results of the Chorioallantoic Membrane (CAM) assay 

demonstrated that the ethanolic leaf extract of Mikania 

micrantha significantly inhibited blood vessel formation in a 

concentration-dependent manner [21]. Notably, the 1.0% and 

5.0% concentrations of the extract exhibited a marked 

reduction in the number of primary, secondary, and tertiary 

blood vessels when compared to controls.  

This suggests that the anti-angiogenic effect of M. micrantha 

may be attributed to its ability to interfere with endothelial cell 

proliferation or migration—processes that are central to 

neovascularization. The observed inhibition is consistent with 

the action of known phytochemicals such as flavonoids, which 

are capable of disrupting angiogenic signaling pathways like 

VEGF [22]. At lower concentrations (0.05% and 0.1%), the 

extract produced moderate inhibition of vascularization, 

indicating a dose-responsive effect, a key characteristic for 

therapeutic validation. This graded response supports the 

hypothesis that increasing levels of bioactive compounds 

enhance the anti-angiogenic efficacy. Additionally, the 

diameter of secondary blood vessels was notably increased at 

the 0.1% concentration, suggesting the occurrence of 

vasodilation rather than vasoconstriction [23]. 

This may be due to the extract’s interaction “with smooth 

muscle tone regulators or nitric oxide pathways. Interestingly, 

this contrasts with the positive control (alpha-tocopherol), 

which induced vasoconstriction and reduced vascular caliber. 

Quantitative analysis using ImageJ software revealed that the 

percent vascular inhibition of M. micrantha at 1.0% and 5.0% 

was statistically comparable to alpha-tocopherol, a known anti-

angiogenic antioxidant. However, the extract maintained a 

favorable safety profile, with only one mortality observed at 

the 5.0% concentration, suggesting low embryotoxicity [24]. 

The inhibitory effect on vascular density and branching may be 

attributed to the presence of flavonoids, alkaloids, tannins, and 

saponins, all of which were confirmed in the phytochemical 

screening of the extract [25]. These compounds have 

independently shown anti-angiogenic and cytotoxic properties 

in previous studies on both in vitro and in vivo models. 

Flavonoids are particularly noteworthy for their ability to block 

VEGF receptors and suppress matrix metalloproteinases, 
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which are crucial in angiogenesis and tumor metastasis. 

Similarly, alkaloids can induce apoptosis in endothelial cells, 

while tannins inhibit vascular permeability [26]. 

Taken together, the anti-angiogenic activity of Mikania 

micrantha extract as demonstrated in this CAM assay validates 

its ethnomedicinal use and highlights its potential as a natural 

therapeutic agent in angiogenesis-dependent diseases such as 

cancer and diabetic retinopathy. Further isolation of the active 

compounds and mechanistic studies are necessary to 

understand the specific pathways involved in its anti-vascular 

effects [27]. The ethanolic extract of Mikania micrantha 

demonstrated a significant effect on the diameter of blood 

vessels, specifically the primary and secondary vessels of the 

chorioallantoic membrane (CAM) in Anas platyrhynchos 

embryos. Data analysis revealed that the 0.1% concentration 

resulted in the greatest increase in the diameter of secondary 

blood vessels, indicating vasodilatory activity at this dose [28]. 

This finding is particularly notable, as the vasodilation 

observed at 0.1% contrasts with the vasoconstrictive effects of 

the positive control, alpha-tocopherol, which is known to 

reduce vessel diameter through its antioxidant and vascular-

stabilizing mechanisms. The extract’s effect on vascular tone 

may be associated with bioactive phytochemicals such as 

flavonoids and saponins, which are known to influence 

endothelial nitric oxide production and vascular permeability.  

Meanwhile, the diameter of primary blood vessels showed 

variable responses across treatment groups, with the 5.0% 

concentration leading to a mild reduction, suggesting a 

potential threshold beyond which vasodilation may be reversed 

or plateau due to toxicity or negative feedback regulation. 

These findings are consistent with previous studies reporting 

that certain phytochemicals may exhibit biphasic dose 

responses—stimulatory at low concentrations and inhibitory at 

higher levels [29]. 

The observed changes in vessel diameter align with the 

concentration-dependent behavior of M. micrantha, 

reinforcing the hypothesis that vascular effects are modulated 

by the relative abundance of specific phytoconstituents in the 

extract. Notably, the flavonoid content in M. micrantha is 

limplicated in vasorelaxation and angiogenesis modulation, a 

mechanism supported by both in vitro and in vivo vascular 

studies [30]. 

It is also possible that saponins present in the extract exert 

membrane-stabilizing and permeability-altering effects on 

endothelial cells, contributing to vessel caliber expansion 

observed in the CAM assay. These saponins may promote 

endothelial relaxation by stimulating prostacyclin release or 

interfering with calcium influx, mechanisms documented in 

natural product vascular research. 

Therefore, the extract’s influence on blood vessel diameter 

highlights its potential for both anti-angiogenic and 

vasomodulatory applications, making it relevant for diseases 

characterized by abnormal vascular growth or tone, such as 

cancer, hypertension, and diabetic microangiopathy. 

The results of the CAM assay showed that Mikania micrantha 

ethanolic leaf extract caused a significant percent vascular 

inhibition in Anas platyrhynchos embryos, especially at 1.0% 

and 5.0% concentrations, where the reduction in vascular 

density was comparable to that observed in the positive control 

group treated with alpha-tocopherol. This indicates that the 

extract possesses a strong anti-angiogenic effect, capable of 

disrupting neovascularization processes essential for 

embryonic development [31]. 

The percent inhibition increased proportionally with the 

concentration of the extract, which reflects a dose-dependent 

response, a characteristic often observed with phytochemical-

based interventions. High inhibition at the 5.0% concentration 

suggests the presence of potent bioactive constituents that 

actively suppress angiogenesis, such as flavonoids and 

alkaloids [32]. 

Previous research supports this, indicating that phytochemicals 

like tannins and saponins may hinder endothelial cell migration 

and tube formation, which are vital steps in angiogenesis. 

These compounds may also interfere with vascular endothelial 

growth factor (VEGF) signaling, which plays a central role in 

angiogenic stimulation [33]. 

Despite the strong inhibitory effect, embryo mortality 

remained low, with only one death recorded at the highest 

concentration (5.0%), indicating that the extract has minimal 

embryotoxicity within the tested dose range. This low toxicity 

profile is crucial in evaluating potential therapeutic agents, as 

many synthetic anti-angiogenic drugs are associated with 

adverse effects and developmental abnormalities [34]. 

The 0.05% and 0.1% concentrations did not result in any 

mortality, further suggesting the relative safety of lower doses, 

which could be ideal for applications where anti-angiogenic 

therapy is needed without compromising embryo or host 

viability. Furthermore, the extract’s low toxicity profile is 

consistent with its traditional ethnomedical use, where 

decoctions of M. micrantha leaves are applied for wound 

healing and swelling without reported systemic side effects 

[35]. 

Overall, these findings suggest that M. micrantha extract can 

achieve vascular suppression at therapeutically relevant 

concentrations with limited embryotoxic risk, making it a 

promising candidate for further studies on angiogenesis-

dependent diseases, such as cancer, diabetic retinopathy, and 

tumor-induced vascularization [36]. 

Qualitative phytochemical screening of the ethanolic leaf 

extract of Mikania micrantha revealed the presence of several 

bioactive constituents, including alkaloids, flavonoids, 

saponins, steroids, and tannins, while anthraquinones were 

notably absent. These phytochemical groups are widely 

recognized for their pharmacological activities, particularly in 

relation to angiogenesis inhibition, antioxidant protection, and 

anti-inflammatory actions [37]. 

Flavonoids, which were detected in the extract, are known to 

exert anti-angiogenic effects by interfering with vascular 



 

 

endothelial growth factor (VEGF) signaling pathways and by 

inhibiting endothelial cell proliferation and migration. 

Additionally, flavonoids can block the activation of matrix 

metalloproteinases (MMPs), enzymes that are critical in the 

remodeling of the extracellular matrix during angiogenesis 

[38]. 

Alkaloids also contribute to angiogenesis suppression by 

promoting apoptosis of endothelial cells and by disrupting the 

cell cycle of rapidly dividing cells, which is essential for new 

blood vessel formation. These compounds have also been 

reported to reduce the expression of pro-angiogenic factors, 

further validating their anti-vascular potential [39]. 

Saponins, another group identified in the extract, are known to 

modulate vascular tone and permeability by affecting 

endothelial cell membranes and promoting nitric oxide release, 

which may explain the vasodilation observed in the CAM assay 

at specific concentrations. Saponins are also linked to anti-

inflammatory responses, which indirectly suppress 

angiogenesis in inflamed tissues [40]. 

The presence of tannins in the extract is equally significant, as 

these polyphenolic compounds are capable of precipitating 

proteins and tightening blood vessel walls, potentially limiting 

endothelial proliferation and capillary sprouting. Tannins have 

also been reported to exhibit antioxidant properties that 

stabilize blood vessels and prevent oxidative damage to 

endothelial cells [41]. 

Although anthraquinones were not detected, which are often 

associated with apoptosis-inducing properties, the remaining 

phytoconstituents are sufficient to account for the observed 

anti-angiogenic activity of the extract. The absence of 

anthraquinones also supports the extract’s low toxicity profile, 

as high concentrations of anthraquinones can contribute to 

gastrointestinal irritation and cytotoxicity [42]. 

These findings validate the traditional medicinal use of 

Mikania micrantha and underscore its pharmacological 

potential in modern drug development, especially for diseases 

in which pathological angiogenesis is a central feature, such as 

cancer, atherosclerosis, and ocular neovascular disorders. 

  

5.    CONCLUSION  

The results of this study demonstrate that Mikania micrantha 

ethanolic leaf extract exhibits promising anti-angiogenic 

activity, particularly at 1.0% and 5.0% concentrations, as 

evidenced by significant reductions in blood vessel number, 

diameter, and percent vascularity. Lower concentrations 

(0.05% and 0.1%) produced moderate effects, with 0.1% 

notably inducing vasodilation, while alpha-tocopherol caused 

vasoconstriction. The extract showed minimal toxicity, with 

only one embryo mortality observed at the highest 

concentration. 

 

Phytochemical screening confirmed the presence of alkaloids, 

flavonoids, saponins, steroids, and tannins—compounds 

known for anti-inflammatory, antioxidant, and anticancer 

properties. These findings suggest that M. micrantha extract 

has therapeutic potential as a natural inhibitor of pathological 

angiogenesis. Further studies to isolate and characterize these 

bioactives are warranted to support its development as a plant-

derived therapeutic agent. 
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