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Objective: Angiogenesis is the formation of new blood vessels from pre-existing vasculature, a basic 

healing, and embryonic 

development under normal physiological conditions. However, under pathological conditions, dysregulated 

angiogenesis contributes to several diseases, including cancer, making it an important therapeutic target. 

Accordingly, natural products, including Capparis spinosa L. have attracted considerable attention as promising 

anti-angiogenic agents. C. spinosa is rich in bioactive phytochemicals such as flavonoids and phenolic compounds 

that have been reported to possess  potential. This study aimed to 

Methods: The rat aortic ring anti-angiogenesis assay, 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging 

assay, and chick 

Department of Pharmacology, College of Pharmacy, Al-Nahrain University.  

aortic ring 

assay, with an IC₅₀ value of 16.2 µg/mL and reduced  in the CAM model, with an inhibition 

zone of concentration-dependent antioxidant activity in the DPPH assay. 

antioxidant 

activities and represents a promising natural source of compounds capable of modulating angiogenesis and 

oxidative stress, supporting its potential therapeutic applications.  

The vascular system is essential for maintaining tissue homeostasis through the delivery of oxygen 

supported by smooth muscle 

cells and pericytes. These cells collaborate to regulate the tone, 

.  New blood vessel formation occurs primarily through two mechanisms: vasculogenesis, which predominates 

vessels. 

Angiogenesis is a tightly regulated process that occurs in multiple steps. These processes 
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This process is controlled by a balance between pro-angiogenic and anti-angiogenic factors. Among 

factor-1α (HIF-1α), matrix 

metalloproteinases (MMPs), platelet-derived growth factor (PDGF), and 

The disruption of this balance contributes to pathological angiogenesis, particularly in cancer, as 

. 

Aberrant angiogenesis is implicated in the progression and pathology of various diseases including diabetic 

retinopathy, autoimmune diseases, rheumatoid arthritis and atherosclerosis, where excessive vascular growth fuels 

tissue damage and chronic inflammation [8]. 

Numerous anti-angiogenic medicines that inhibit VEGF and related pathways are presently employed 

compensatory signalling 

pathways, and adverse effects. Identifying safer and more efficacious 

anti-angiogenic medications, there is an increasing 

necessity to explore alternative bioactive 

mechanisms and reduced side effects. However, many traditionally used plants have not been 

Capparis spinosa L., a medicinal plant widely distributed in the Mediterranean region, and 

due to its rich content of bioactive 

secondary metabolites, including flavonoids and phenolic 

Capparis spinosa L. is known for its rich phytochemical composition, particularly flavonoids and phenolic 

compounds, which are associated with antioxidant and  activities [12]. In the present study, the 

leaves of Capparis spinosa L. were selected due to their high content of bioactive compounds, particularly 

flavonoids and phenolic constituents [13]. These compounds may influence angiogenesis by modulation of 

oxidative stress and inhibition of pro-angiogenic signalling pathways such as VEGF [14]. However, despite these 

promising properties, the anti-angiogenic potential of Capparis spinosa has not been fully explored using 

combined experimental models. It is hypothesized that the bioactive compounds present in Capparis spinosa may 

exert anti-angiogenic and antioxidant effects through modulation of VEGF signalling and oxidative stress 

pathways. Therefore, this study aimed to evaluate its biological activity using complementary ex vivo and in vivo 

approaches.

MATERIALS AND METHODS 

 

Materials  
The study was conducted between October 2025 and February 2026. The rat aortic ring anti-

(CAM) assay were performed in the 

Tissue Culture Lab at the Department of Pharmacology, College 

Chemicals and reagents  
L Glutamine (Sigma-Aldrich); Serum-free medium M199 solution (Sigma-Aldrich); Thrombin 100 IU vial (Sigma-

Aldrich, USA). Ethanol, chloroform, Dimethyl sulfoxide (DMSO) and DPPH solution and the other reagents required 

for biochemical analyses were obtained from standard commercial suppliers.  All chemical and reagents used were 

of analytical grade. 

In July 2025, fresh aerial parts of Capparis spinosa L. were picked from wild plants in Al-Musayyib 

alternative medicine, 

Ministry of Health, Iraq, and as Capparis spinosa L.(Family: Capparaceae). An 
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Plant Preparation and Extraction  
The collected leaves were cleaned, air-dried at room temperature until constant weight, pulverized to a 

In this study, three 

solvents with different polarities were selected for extraction on 130 g of 

reduced pressure to recover the crude extract, the residues were collected and weighed. The extraction yield was 

then 

 

The antiangiogenic effect was assessed using the ex vivo rat aortic ring model according to the 

weeks old) were anesthetized with diethyl 

ether and sacrificed in accordance with the institution’s ethical 

(HBSS), and 

carefully cleaned of surrounding connective and adipose tissues. After that, the aorta was 

plate. Each well was 

supplemented with 300 µL of M199 medium containing 3 mg/mL of fibrinogen 

started the process of forming fibrin clots. 

Plates were incubated at 37°C in a humidified 5% CO₂ 

After gel polymerization, a top layer of 300 µL M199 medium was added to each well. This layer was 

Stock solutions were prepared of chloroform, ethanolic, and aqueous extracts of Capparis spinosa L. 

reach a final working 

concentration of 100 µg/mL for biological testing. The extract was added to the 

concentration did not exceed 1% (v/v). A 1% DMSO-

treated group was included as the negative 

 

Chick Chorioallantoic Membrane (CAM) Assay 
The angiogenic potential of the ethanolic extract of  Capparis spinosa L. was investigated using 

Iraq. Prior to incubation, the outer 

shell surface was carefully sterilized using 70% ethanol to remove 

Following 72 h of incubation, nearly 2 ml of albumin was gently withdrawn from the blunt end of 

help the CAM separate from 

the shell. After that, the eggs were put back in the incubator for another 

visually checked to make sure that 

the blood vessels were still intact. A stock solution (10 mg/mL) of 

diluted to obtain the desired working concentration. After that, 

sterile paper discs were soaked in 50 

used to seal the window, and the eggs were put back in the incubator so that the angiogenic response 

Images were digitally analyzed to quantify the extent of vascular inhibition. This was done by 
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Antioxidant Assay 
The DPPH free radical scavenging assay was used to evaluate the antioxidant activity of ethanolic extract of 

Capparis spinosa L. 

obtained. The prepared 

solution was kept in the dark to minimize light-induced degradation.  

All reactions were carried out in 96-well microplates under controlled laboratory conditions, where 

as the blank, and methanol 

with the DPPH solution was the negative control. Each concentration was 

values reflected 

increased free radical neutralization by the extract.  

 

RESULTS  

Extraction process  

The ethanolic extract had the highest extraction yield. indicating its superior 

Table 1: Weight and yield percentage obtained from Capparis spinosa leaf powder extracts. 

Type of extract Weight of crude extract Yield % 

Chloroform 2.10 g 1.62% 

Ethanol 3.00 g 2.30% 

Water 2.60 g 2.00% 

 

 

Anti-angiogenic Activity of Capparis spinosa L. Leaf extracts evaluated using the rat aorta ring 

assay 
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