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Abstract:-

Angiogenesis is a complex process that involves the growth of new blood vessels from existing ones, and defects in
the control of angiogenesis have been implicated in several pathological processes, including diabetic and
retinopathy.[1] To investigate the potential vasculogenic activity of plants, this study evaluated the angiogenic
potential of three herbaceous plants, namely: Centella asiatica, Cissus quadrangularis, and Madhuka longifolia by
chick chorioallantoic membrane (CAM) assay, a high-density microvasculature extra-embryonic membrane that
supports embryonic development in avian species.[2] CAM assay is a well-established tool for investigating in vivo
mechanisms of angiogenesis regulation.[3] These plants have been used in various traditional medicinal practices,
but their therapeutic efficacy is not fully understood. The CAM from chicken embryos was treated with various
concentrations of these three herbs/plants extracted to examine their angiogenic activity.[5] The results showed that
all the plant extracts have the potential to induce angiogenesis in the CAM assay. The observed angiogenic activity
was measured using various parameters, including increased vascularization, higher branching complexity, and
increased capillary density. The induced angiogenic activity by the plant extracts was found to be concentration-
dependent and showed a dose-response relationship.

The angiogenic activity of the plant extracts has significant potential for therapeutic use in promoting tissue growth
and repair, as well as in the treatment of various vascular disorders.[7] A detailed understanding of the mechanism of
action, optimization of dosage and suitable formulation of these herbal extracts would enable us to consider a practical
option and alternative therapies in the treatment of vascular disorders.
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Introduction:

The search for novel therapeutic agents to regulate angiogenesis effectively has motivated researchers to explore the
fields of botany and traditional medicine [1]. Centella asiatica, Cissus quadrangularis, and Madhuca longifolia are
medicinal plants renowned for their pharmacological properties, including wound healing, anti-inflammatory, and
antioxidant effects. This study aims to extend understanding regarding the angiogenic potential of these plants and
their potential application in tissue engineering and regenerative medicine. Angiogenesis involves the coordinated
activation of several angiogenic growth factors and their receptors, proteolytic enzymes, and endothelial cells.[2] The
balance between various pro- and anti-angiogenic factors ultimately determines the rate and extent of vessel growth,
maintenance, and regression. [3]

This research paper presents an experimental approach employing the CAM assay, a robust, versatile, and cost-
effective tool to assess angiogenic properties. The CAM model allows visualization and quantification of blood
vessels following treatment with different herbal extracts.[4] The CAM assay offers a simplified in vivo environment
that simulates different aspects of angiogenesis, thereby facilitating the evaluation of pro-angiogenic factors.

The significance of this study lies in the identification of plant extracts that promote angiogenesis, which may pave
the way for the development of novel treatments for conditions characterized by impaired vascularization. Generated
data from this research have the potential to contribute significantly to the field of angiogenesis research and lead to

promising therapeutic interventions that harness the natural potential of these herbal extracts.

Experimental design:

To conduct the experiment, the following steps will be followed:

1. Preparation of Samples: Leaves of Madhuca longifolia, Cissus quadrangularis, and Centella asiatica will be
obtained, (FROM LOCAL NURSERY OF MEDICINAL HERBS) dried, ground into a fine powder, and dissolved
in 50ml of distilled water, making it concentrated by boiling it on high flame and continue stirring in aseptic
environment. and filtered using sterile cotton or filter paper. Three different concentrations of each extract (highly
concentrated, 1:10 diluted, and 1:100 diluted) will be prepared.

2. Preparation of CAMs: Fertilized eggs will be cleaned with alcohol and incubated at 37°C with 75% humidity.
On the 8th day, a small window will be cut at the apex of the eggshell. The prepared samples will be injected in equal
amounts using a micropipette. A coverslip coated with candle wax or parafilm will be placed on the CAM to maintain

proper ventilation and protect the embryo.
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3. Administration of Samples: Using a micropipette, 50ul of the sample solution will be added inside the egg

through the window. All samples will be prepared in duplicate to ensure method accuracy.

4. Incubation of CAMs: The eggs will be covered with parafilm and incubated until day 14 when the embryos are
fully matured. On day 14, the eggshell will be cut open to observe the growth pattern of angiogenesis. Angiogenesis
response of the herbal extracts will be observed visually and using a microscope.

5. Preparation of Negative Controls: A separate set of eggs will be incubated and prepared using distilled water
instead of the sample solution, following the same procedure.

6. Scoring of Angiogenic Response: The angiogenic response will be scored using a modified system based on the
branching pattern of blood vessels. Multiple randomized examinations will be conducted, and each blood vessel will
be scored based on its branching pattern.

This experimental design aims to evaluate the angiogenic potential of the herbal extracts on the CAM model, allowing
for the determination of their efficacy in promoting angiogenesis. The inclusion of negative controls will provide a
basis for comparison, ensuring that any observed effects are due to the herbal extracts rather than other factors. The
scoring of angiogenic response will provide a quantitative assessment, allowing for the comparison and analysis of

the angiogenic capabilities of the different extracts.[19]

Results and Discussion

Aqueous extracts of Madhuca longifolia, Cissus quadrangularis, and Centalla asiatica were prepared in three
concentrations (highly concentrated, 1:10 diluted, and 1:100 diluted). The angiogenic response to the extracts was
studied using CAM model system [4]. Three randomized separate examinations were undertaken and branching of

the blood vessels was visualized manually, images were captured as displayed in the Figure 1.
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Figure 1.3

Figure 1.4

Fig.1. Angiogenesis in CAM (branches of capillaries in 1.1 standard egg, 1.2 Centella asiatica treated, 1.3 Cissus quadrengularis
treated 1.4 Madhuca longifolia treated respectively.

Scoring each and every blood vessel was done according to their branching pattern. The primary blood vessel was
given a score of 4 and the subordinating vessels were given less score according to the further branching. The average
mean value of the standard chick embryos was plotted against the average mean value acquired by the different sets
of herb extracts at three different doses. All three plant samples, Centella asiatica, Cissus quadrangular, and Madhuca
longifolia, exhibit increased branching of blood vessels as a result of in vivo stimulation of angiogenesis,
demonstrating that these plants are pro-angiogenic. These plants&#39; angiogenic response increased in a dose-
dependent manner; higher concentrations showed higher scores of capillary branches as shown in Table 1 and Figure.
2.

Concentration of | Cissus Centella Mdhuca

the plant extract | quadrengularis | aseatica longiflolia
(MeanzSD) (MeanzSD) | (MeanSD)

concentrated 15146 15314 15049

1:10 142+4 12645 103+4

1:100 124+7 12844 88+8

Table.1. Angiogenesis score of the capillary
branches in medicinal herb-treated chick embryos.
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The standard eggs treated with saline showed an average score of 93.5+ 5.6. Increased branching, indicative of more
blood vessel formation is suggestive of higher angiogenic activity. The CAMs treated with the plant extracts showed
enhanced vascular sprouting, elongation, and intricate vessel network formation highlighting the angiogenic potential.

Graph of separating nerve branches in medicinal herb induced chick
embryos
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FIG.2.Graph showing separating nerve branches value induced by the medicinal herb

The exact mechanism through which these medicinal herbs induce angiogenesis is not fully understood and requires
further investigation. It is believed that the active compounds present in these plants may interact with specific
receptors or signalling pathways involved in angiogenesis regulation. Future studies should focus on identifying the
specific bioactive compounds responsible for the angiogenic activity and elucidating their mechanisms of action.
Furthermore, optimization of dosage and suit formulation of these herbal extracts is essential to ensure their safety
and efficacy. Standardization of extraction methods and quality control measures are crucial in maintaining

consistency and reproducibility of the angiogenic potential of these medicinal herbs.

Conclusion:

The results showed that all three plants demonstrated pro-angiogenic activity, with an increase in the branching of
blood vessels indicating that they promote angiogenesis. Moreover, the concentration of the sample injected was
found to be a critical factor in influencing the extent of angiogenesis. It is noted that if these plants are used as
therapeutic agents in the future, it could be useful for patients suffering from diabetes and decreased healing power,
people suffering from coronary heart disease, and could even be used as an anti-wrinkle agent to decrease the onset

of aging. There are still studies conducted to evaluate the angiogenic potential of different plants using various assays
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such as cell lines and cell culture, rat aortic ring assay, in-vitro cytotoxicity assay, anti-proliferative activity, wound
healing migration assay, and others.[20] However, this project represents a significant contribution, being the first to
study the pro-angiogenic activity of these three specific plants using a CAM assay. Furthermore, the simplicity and
accuracy of the method suggest it could be implemented successfully in studies evaluating the angiogenic potential
of other agents.

The discovery of three plant samples demonstrating a clear signal as pro-angiogenic opens up avenues to further
study these samples and to identify how their angiogenic qualities can be harnessed therapeutically to benefit human
health.
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