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ABSTRACT 

The present study aimed to assess the Anti-angiogenic activity of methanolic extract of Trianthema Portulacastrum Linn extract using Chick Chorioallantoic 

Membrane (CAM) model. Inseminated chicken eggs were incubated at 37 °C with 80% relative humidity and on day 2 of post development, 3 mL of albumin 
were withdrawn to minimize adhesion of the shell membrane with CAM. On 8th day, these eggs were divided into 5 groups of 10 each and treated with 

phosphate buffered saline and methanol extract of T. portulacastrum (METP) at concentrations of 50, 100, 200 and 300 μg/mL. After 48 h of incubation, CAM 

was cut around the disk and photos were taken and analyzed for numbers of vessel branch points contained in a circular region (equal to the area of each filter 
disk) were counted manually for the ability to inhibition angiogenesis. In the presence of METP, the number of blood vessels branches is reduced from 14 to 12, 

9, 7 and 5, respectively to a concentration of 50, 100, 200 and 300 μg/mL and correspondingly an ability to inhibition angiogenesis to 14.29%, 35.71%, 50.00% 

and 64.29% with IC50 = 200 μg/mL. Based on these results, it was found that the methanolic extract of T. portulacastrum is capable of inhibiting the 
angiogenesis in Chick Chorioallantoic Membrane (CAM) Model. 
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INTRODUCTION  

Angiogenesis is the process of forming novel blood vessels and is 
critically required for tissue growth and [1] which is valuable stage for 

many processes including embryogenesis and wound healing. Regulation 

of angiogenesis is complex and is upheld by the balance amid endogenous 
stimulators (e.g., vascular endothelial progress factor (VEGF), platelet 

derived growth factors (PDGFs) and hypoxia-inducible factors (HIFs)), 

and inhibitors (e.g., angiostatin and endostatin). Additional body 
conditions also donate to the regulation of angiogenesis under 

physiological conditions. For example, certain metabolic demands such as 

the essential for more oxygen can persuade VEGF secretion and 
angiogenesis in heart and intelligence tissues[2]. Since angiogenesis 

touches many organs and tissues in the body, an imbalance in its directive 
has been associated with dissimilar pathologies [3]. For example, cancer, 

rheumatoid arthritis and diabetic retinopathy feature an upregulation of 

proangiogenic factors. Conversely, if antiangiogenic factors were 

upregulated, some cardiovascular diseases are more likely to happen [4]. 

Trianthema portulacastrum Linn is plant of the personal Aizoaceae, found 

almost throughout India as a weed in cultivated and wastelands. The shrub 
is bitter and used as analgesic, stomachic, laxative, and helps as alterative 

cure for bronchitis, heart disease, blood anemia and inflammation.  The 

root practical to the eye to treat corneal ulcers, itching, dimness of sight 
and night blindness [5]. The plant has a remarkable defense against the 

chemical induced hepatotoxicity [6] and  hepatocarcinogenesis [7]. 

Previously, we reported the hypoglycemic and hypolipidemic activities of 
Trianthema portulacastrum (TP) in normal and alloxan induced diabetic 

rats[8]. In this present study, we aimed to evaluate the Anti-Angiogenic 

Activity of Trianthema Portulacastrum Linn extract using Chick 
Chorioallantoic Membrane (CAM) model  

MATERIALS AND METHODS 

Extraction of plant material: The collection of plant Trianthema 
portulacastrum L, and the extraction process was reported earlier by us 

(Anreddy et al., 2010). The whole plant remained dried under shade and 

ground to a fine powder in a mechanical blender.  The powder of the 
vegetable was initially extracted in a Soxhlet apparatus with petroleum 

benzene (60o-80oC) to confiscate the chlorophyll shadowed by methanol 

by the technique               of    continuous   hot   removal to get the 
methanol extract of Trianthema portulacastrum (METP). This methanolic 

extract remained stored at 2-8C and used for subsequent experiments.  

 

 

Phytochemical screening: The methanolic excerpt was screened for the 

presence of various phyto-constituents like steroids, alkaloids, terpenoids, 
glycosides, flavonoids, phenolic compounds and carbohydrates [9,10].. 

Antiangiogenic activity:  Many researchers successfully employed this 

Chick Chorioallantoic Membrane (CAM) as a suitable model to study 
about the angiogenesis [11,12,13]. In this study, the antiangiogenic activity 

of methanol extract of T. portulacastrum was also evaluated using this 

CAM Model as reported by Ngoua-Meye-Misso et al [14]. and Ribatti, 
(2008) with minor alterations. Briefly, fertilized chicken eggs were 

acquired from a local poultry farms in Karimnagar and were incubated at 
37 °C with 80% relative humidity in a incubator after sterilized with 70° 

ethanol. Happening day 2 of post incubation, 3 mL of albumin were 

solitary to minimalize adhesion of the shell membrane with CAM. A 
square window of 1 cm2 was undid in the egg shell at the contrary to blunt 

edge and sealed with an adhesive adhesive tape. The eggs were kept in 

incubator for further incubation.  

Drug administration:  On 8th day, the experimental groups were divided 

into 5 of each containing 10 eggs. Group 1 preserved with phosphate 

buffered saline (PBS) alone as bad control, a newspaper disc Whatman 
N°1 soaked of 10 μL PBS at pH 7.4 remained placed on the CAM of egg; 

whereas Group-2, 3 and 4 were treated with methanol extract of T. 

portulacastrum (METP). Sterile discs (diameter: 10 mm) of Whatman N°1 
saturated of 10 μL of the METP at attentions of 50, 100, 200 and 300 

μg/mL was applied to the CAM in group 2-5 respectively. The treated 

CAM examples were hatched for 48 h.  

Angiogenesis quantification:  After 48 h of development at 37 °C and 
80% relative humidity, a capacity of 10 μL of formaldehyde at 4% was 
practical to the CAM. 5 min later, the CAM was cut around the floppy and 
all (disc and CAM) remained placed in a Petri. Then the photos were 
occupied with a Nikon numerical camera and the images were 
subsequently analyzed with the software Image J. The numbers of vessel 
branch points limited in a round region (equal to the area of each filter 
disk) were counted physically. The fraction of vascularization (density) is 
measured relative to a normal control vascularization.  

The aptitude to inhibition angiogenesis was calculated by the following 
equation:  

%AIA= [(NBVcontrol – NBVsample)/NBVsample] x 100 whereas % AIA- 

percentage of ability of inhibition of angiogenesis; NBV= number of blood 
vessel branch points.  
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The IC50 (concentration providing 50% inhibition) of excerpts was 

determinate using regression curves in the linear range of concentrations. 

The experiments have been recurrent at least four times, and the results 
were reproducible 

RESULTS AND DISCUSSION 

Preliminary phytochemical broadcast of the methanolic extract of T. 
portulacastrum discloses the presence of alkaloids, flavonoids, saponins, 

phenolic compounds then terpenoids. Different doses of methanolic 

excerpt were screened for their oral toxicity. No mortality was recorded till 
4000 mg/kg with methanolic extract, hence the excerpts were found to be 

safe up to the amount levels of 4000 mg/kg.  

The antiangiogenic potential of the extracts remained evaluated in vivo 
with the chicken chorioallantoic skin (CAM) the eighth developing day. 

The fertilized eggs were treated with methanolic extract of T. 

portulacastrum (100, 200 and 300 μg/mL). The degree of vessel branches 
formation on CAM was scored 48 h later. The vessel density is the 

percentage of blood supply to the analysis area. It is inversely relative to 

the degree of inhibition. The results of Antiangiogenic activity of the 
methanolic extract of T. portulacastrum were showed in Figure-1 and 2.  

 

Fig.1: Angiogenesis in control and METP treated eggs 

In the attendance of phosphate buffered saline (PBS) used as a bad control, 

the target area has a vascularization percentage of 100%, consistent to a 

normal vasculature with a amount of containers branches equal to 14. The 

inhibitory possible of extracts was expressed through their inhibitory 

attentiveness fifty (IC50).  

In the presence of METP, the number of blood vessels branches is reduced 
to 12, 9, 7 and 5, respectively to a concentration of 50, 100, 200 and 300 

μg/mL and respectively an ability to inhibition angiogenesis to 14.29%, 

35.71%, 50.00% and 64.29% with IC50 = 200 μg/mL.  

 

Fig.2: Antiangiogenic effect of methanolic extract of T. 

portulacastrum 

In support of our present study results about the Antiangiogenic property 

of METP, Narendra et al., (2020) reported the antitumor activity of 
hydroalcoholic extract of Trianthema portulacastrum L (TPE) on NMU-

induced mammary tumors in rats and it was proven that TPE treatment 

slowed down the tumor growth rate, reduced the tumor frequency and size 
and showed more intratumoral necrosis and less malignancy in comparison 

with the NMU control, which could be attributed to its antiproliferative, 

antiangiogenic, apoptosis-inducing and metastasis-inhibiting properties. 
These findings suggest that TPE is a promising cancer therapeutic agent, 

owing to its non-toxicity in the host. Animesh and Anupam, (2015) also 
reported the antitumor activity of the extract of Trianthema portulacastrum 

Linn in rats.  

Based on results presented here, it was found that the methanolic extract of 
T. portulacastrum is capable of inhibiting the angiogenesis in Chick 

Chorioallantoic Membrane (CAM) Model. Though, further investigations 

are necessary to identify the detailed molecular mechanisms accountable 

for its anti- angiogenesis activity and a comprehensive phytochemical 
analysis is required. 
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