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Abstract 

Our study is based on the biological activities of the plant Centaurea macrocephala L., from 

the Mechtat Seraghna in the wilaya of Mila (Algeria).This work consists to study the 

anticoagulant activity of the extracts of the seeds and leaves of Centaurea macrocephala L., 

obtained by maceration in the solvent of ethanol. The extraction yield showed values 

between31% for the leaves and 25% for the seeds. The anticoagulant activity was evaluated 

by the testof prothrombin levels (TP) and the blood of a normal man, the results obtained 

indicate avery important anticoagulant activity of the two extracts on the exogenous pathway 

of coagulation (TQ of 47,26 s in the leaves and 29,23s for the seeds). 
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1. Introduction 

Centaurea macrocephala L. is from to the Caucasus, is a perennial plant, with robust, leafy 

stems, which reaches a height of 1 m and bears yellow flowers, of the Centaurea genus, the 

Asteraceae family, includes about 700 species in the world. In Algeria, this genus is 

represented by 45 species (Quezel and Santa, 1963; Mabberley, 1987). 

The genus Centaurea has been the subject of many phytochemical studies, these works 

allowed the isolation of various secondary metabolites, citing; phenolic compounds, 

flavonoids, lignans, tannins, saponins, alkaloids, terpenes and sesquiterpene lactones (Sarker 

et al., 1997), the latter generally considered as constituents of the genus Centaurea and in 

particular act as primary antioxidants and stabilized radicals (Formisano et al.,2012). Many 

species of the genus Centaurea have been used in traditional medicine. In this context this 

study was inscribed aiming to evaluate in vitro the anticoagulant activity of the polyphenolic 

extracts of the leaves and fruits of Centaurea. 

2. Materials and Methods 

2.1.Plant material 

The plant material used in our study is constituted of the leaves and seeds of Centaurea 

macrocephala L. They were collected from Mechtat Seraghnain the wilaya of Mila (Algeria). 

2.2. Methods 

We took forty leaves and seeds   in a random manner for each organ, and then each material 

for extract (leaves and seeds) is placed in the oven at 40°C for 5 days to dry. The dehydrated 

samples were triturated to obtain homogeneous samples. 

2.3. Extraction of polyphenols 
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Having the objective to make an extraction of phenolic compounds, 5g powder obtain from 

homogeneous samples were added to a mixture of methanol and water (100ml, 70:30(vv)). 

The mixture was allowed to stand for 5 days at room temperature in the dark. Then, it was 

filtered using a 0.45μm filter (Abaza et al., 2007). After filtration, the filtrate was evaporated 

using a rotavapor at a temperature of 60°C for a total elimination of methanol. 

2.4. Anticoagulant activity 

The anticoagulant activity of the polyphenolic extracts of the leaves and seeds of Centaurea 

macrocephala L. was evaluated in vitro by the exogenous pathway of the coagulation on 

anormal plasma using a global test chronometric; the Quick time (QT).The blood is obtained 

from a young adult as voluntary healthy non treaty, whose QT is normal, by venipuncture in 

sodium citrate 3.2% tube (9:1 v/v, blood: anticoagulant). The blood is then centrifuged for 5 

minutes at 2500 rpm to obtain platelet poor plasma. 

 

2.4.1. Quicktime 

The prothrombin time (PT), was developed by Armand Quick in1935 for investigating 

patients with liver disease (Quick, 1935). PT measures the time to form the initial clot after 

tissue thromboplastin is added to the recalcified, citrated blood specimen, and is an expression 

of the extrinsic pathway. The PT is responsive to congenital or acquired deficiencies off actors 

VII, X, V, and II and fibrinogen (Wiesner, 2003).An elongated time of coagulation compared 

to that of witness explained that the sample exercises an anticoagulant effect in this pathway 

of coagulation. The effect of olive polyphenols on the exogenous pathway of coagulation has 

been evaluated according to the protocol described by Athukorala and his collaborators, with 

some changes (Athukorala etal.,2007). 
 

On the one hand, we put 100μl of plasma already obtained in a witness tube which is then 

incubated for 2 minutes at 37°C. On the other hand, 50 μl of the polyphenolic extracts diluted 

with distilled water to 50% (1:1 (v/v)) was added to 100μl of plasma in each of the 

analyzetubes, then incubated at 37°C during an optimal time of 15 minutes. After the 

incubation, thromboplastine (200μl) pre-incubated at 37°C for 15 minutes was added and 

clotting time was recorded. The results are expressed by the clotting time in second (s). The 

same operation was repeated three times in the same conditions for each organ. 
 

2.5. Statistical analysis 

Statistical analyses were performed by the SPSS 21 software. The results are expressed using 

means ± standard deviations (SDs). Parameters were compared between groups using analysis 

of variance (ANOVA) and the values of p≤0.05was considered statistically significant. 
 

3. Results and Discussion 

The anticoagulant capacity of the polyphenolic extracts of the seeds and leaves of Centaurea 

macrocephala L. against the exogenous pathway of coagulation by the TQ assay was 

evaluated at the fixed optimal incubation time of 15minutes.We used the prothromb in count 

(PT) test, which explores the extrinsic pathway of blood clotting where tissue factor 

(thromboplastin) is the trigger for this pathway (Tripodi, 2009).The results obtained for the 

anticoagulant activity are grouped together in the table1. 
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Table1. The results obtained for the anticoagulant activity (s) 

macrocephala L. 100% 50% 25% Witness 

Leaves 65,55± 2,27 23,30± 2,30 19,18± 0,53 18,29 

Seeds 47,52± 2,04 43,04± 0,63 21,03± 2,47 18,29 

Signification(AVI) 001 000 274  

 

The analysis of these results reveals the existence of a large variability between the QT values 

of the seeds and leaves of Centaurea macrocephala L. This is confirmed by the analysis of 

variance (ANOVA); it emerges a   highly significant difference in the QT in the presence of 

the polyphenolic extracts the seeds and leaves in al concentration (p<0.001). The results of 

polyphenolic extracts of the leaves, we note that there is a greater lengthening of TQ of the 

order of (47.26s) for the 100% concentration in compared to that of the control(18.29 s) and a 

less significant elongation of TQ of the order of (5.01s and 0.89s) for the 50%and 25% 

concentrations respective Moreover, for the polyphenolic extracts of the seeds, it is observed 

that the highest TQ elongations are recorded for 100% and 50% concentrations with the order 

of 29.23s and 24.75s and a less significant elongation of TQ of the order of 2.47s for the 

25%concentration. 
 

The blood coagulation cascade is a physiological phenomenon that comprises intrinsic, 

extrinsic, and common pathways. Briefly, the activation of the  intrinsic pathway occurs 

because of trauma and contact between kininogen, prekallikrein, and factor XII with 

underlining collagen on endothelium (Hood and Eby, 2008) In addition, studies by Lemaoui 

(2011) concerning the evaluation of the anticoagulant  in vitro activity of the essential oils of 

Nigella sativa L. seeds have shown that the seoils richin polyphenols may cause aprolongation 

at the level of the clotting time (Abdallah et al.,2022) mentioned that has in the results, 

Centaurea hyalolepis Boiss extracts prolonged a PTT values, which in contrast, demonstrated 

a pronounced decreasing effect on the a PTT at the studied concentration. The noticed 

anticoagulation effect of these plant species may be related to inhibition of the contact factors 

of intrinsic pathway (HoodandEby, 2008). 
 

4. Conclusion 

 

The present work is within the framework of in vitro evaluation of the anticoagulant activity 

of polyphenols extracted from leaves and seeds of Centaurea macrocephala L. The 

anticoagulant activity of the polyphenolic extracts was evaluated in vitro using the Test QT 

who says that the polyphenols exert a great anticoagulant activity on the exogenous pathway 

of the coagulation with a difference very highly significant between the four varieties studied. 

In effect, the results showed that the two extracts of C. macrocephala L. presents a good 

activity on the exogenous path of coagulation, with an elongation of the important time in the 

leaves (TQof47.26s) than the seeds (TQof29.23s). 
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