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 The present study was aimed to assess the inhibitory effect of Rubia tinctorum 

butanolic extract (RTBE) on human platelets aggregation induced by ADP, 

arachidonic acid and thrombin. Our experimental results showed that RTBE inhibited 

significantly (P < 0.001), and dose-dependently, thrombin and ADP induced platelets 

aggregation. However, RTBE failed to significantly inhibit arachidonic acid induced 

platelets aggregation except at the higher dose. These results suggest that RTBE 

compounds could have a therapeutic potential against thrombotic complications 

associated to cardiovascular diseases. 
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1. Introduction 

Medicinal plants have been historically used in traditional medicine to cure various ailments. In Morocco 

Rubia tinctorum (Rubiaceae) is widely used to treat cardiovascular diseases including arterial hypertension 

[1]. In previous study in our laboratory, we have shown that Rubia tinctorum butanolic extract (RTBE) has 

anti-aggregant effect on collagen induced platelets aggregation in rat [2]. In the present study, we evaluated 

whether the inhibitory effect of RTBE can be extended to human platelets by examining its capacity to 

prevent aggregation induced by various activating agonists (ADP, thrombin) and arachidonic acid in human 

platelets rich plasma. The choice of platelets agonist is very crucial when one is carrying out a platelet 

function study. Thrombin and ADP are strong agonists platelets [3]. They generate a response through two 

signaling pathway phospholipase C (PLC) and phospholipase A2. Arachidonic acid is useful agonist for 

studying the integrity of the COX pathway [3]. Furthermore, we discussed the possible signaling 

mechanisms for antiplatelet effects of RTBE in human blood. 

2. Experimental 

2.1. Herbs 

Roots of Rubia tinctorum were collected from Ait M'hamed village, geographic coordinates 

(31°51′00″N, 6°30′48″W), Morocco. Taxonomic identification was performed by Professor A. M. 

Ouhammou. A voucher specimen (reference 9825) was deposited in the herbarium of Semlalia Science 

Faculty, Cadi Ayyad University. 

2.2. Plant extract preparation 

300 g of dried roots of RT was extracted with 70% v/v ethanol in water at 75–79 °C for 15 h. The 

obtained extract was evaporated at 45 °C. The ethanolic extract was successively separated with hexane, 

ethyl acetate, Butanol and distilled water according to the method of [4]. 
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2.3. Preparation of washed platelets 

 Human blood was sampled from healthy volunteers, free from medication or addictive substances 

known to interfere with platelets function for at least 10 days before the experiment. The platelets were 

prepared as reported previously [5]. Concisely, the platelets were isolated by a series of centrifugation and 

adjusted to a final concentration of 225×106/mL using an automate cell counter. The washed platelets were 

kept at 37 °C for 30 min in buffer solution. 

2.4. Platelets aggregation assay 

The aggregation of washed platelets was performed by using an 8 channel aggregometer (SD 

Medical Innovation) [6,7]. Three doses of RTBE (250, 500 and 1000 μg/mL) were tested in this study. After 

incubation of the mixture of platelet-rich plasma PRP and samples at 37 °C for 5 min with stirring, 

aggregation was induced by adding 15 µl of agonists (ADP 50 µM, thrombin 0.2 U/mL) and arachidonic 

acid 15 mM. The platelets aggregation was measured by monitoring the change in light absorbance (950 

nm). A tube free from RTBE was used as control. 

2.5. Statistical analysis  

 Statistical analyses were performed by using software Sigma Plot 12.5 for windows. Comparison 

between different groups were performed using one-way (ANOVA) analysis of variance. Significant 

differences (control vs treated groups) were assessed by tukey’s test.  

3. Results and discussion 

The present investigation, demonstrates for the first time the effects of RTBE on human platelets 

aggregation induced by ADP, Arachidonic acid and thrombin. As shown in Table 1 and Figure 1, RTBE 

inhibited significantly (P < 0.001) thrombin and ADP induced platelets aggregation in a concentration 

dependent manner. However, platelets aggregation induced by arachidonic acid was statistically unaffected 

except at the higher dose of RTBE (Table 1 and Figure 1). 

 
Table 1 

Inhibitory effects of RTBE on human platelets aggregation induced by various activating agonists. Data are presented as mean ± SEM (n=3). 

  Control RTBE (250 mg/mL) RTBE (500 mg/mL) RTBE (1000 mg/mL) 

A
g
g
re

g
at

io
n
  

(%
)  

ADP (50 µM) 74 .06 ± 2.96 67.69 ± 0.77 36.55 ± 1.34*** 25.05 ± 0.91*** 

Arachidonic acid (15 mM) 77.66 ± 1.85 75.00 ± 4.50 78.00 ± 8.70 55.66 ± 2.60* 

Thrombin (0.2 U/mL) 88.33 ± 1.76 73.00 ± 6.50 18.33 ± 3.48*** 5.00 ± 0.57*** 

Significantly different compared to control: ***P < 0.001,*P < 0.05. 

 

In a recent study we demonstrated that RTBE induces inhibitory effects on rat platelets activated by 

collagen in vitro and ex vivo [2]. Results of the present study showed that such an antiplatelet potential of 

RTBE could be extended to human platelets. Indeed, aggregation of human platelets induced by thrombin 

and ADP were significantly inhibited by RTBE in a concentration dependent manner.  

Platelets accomplish their functions via the properties of adhesion, activation and aggregation [8]. 

These properties are mediated by various activating agonists among which collagen and thrombin. In the 

presence of these agonists, platelets release arachidonic acid which is directly converted by cyclooxygenase 

and TXA2 synthase into Thromboxane [9]. However, the weak inhibitory effect that RTBE exerts against 

arachidonic acid induced platelets aggregation suggest that the inhibition of platelets cyclooxygenase 1 and 

TXA2 synthase contributes in a low amount to the observed anti-aggregation effect. 

It remains that the main inhibitory effect of RTBE may be mediated through an action on ADP 

receptors P2Y1 and P2Y12 [10] and/or thrombin PAR1 and PAR2. Receptors [11]. RTBE was shown to contain 

high concentration of polyphenols such as vanillin, roasmarinic acid, cinnamic acid and quercetin [2].  

Therefore, it is possible that these compounds may interfere negatively with ADP and thrombin receptors. 

The exact mechanisms underlying these effects need to be elucidated in further investigations. 

In vitro pharmacological experiments designed to study RTBE specific action on ADP and thrombin 

receptors should clarify the observed platelets anti-aggregation effect. 
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Fig. 1. Examples of the effect of RTBE on platelets aggregation induced by various activating agonists. A: ADP, B: A. A and C: Thrombin. Sample 

concentrations: 0, 250, 500, and 1000 µg/mL. 

4. Conclusion 

RTBE induced an inhibitory effect on human platelets aggregation induced by ADP and thrombin. This 

effect is probably due to an action of the polyphenols of RTBE on ADP and thrombin receptors. Arachidonic 

acid formation may have minor contribution. These results constitute an experimental verification of the 

attribution, by folk medicine, of the preventive properties of cardiovascular diseases to Rubia tinctorum. 
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