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Abstract 

The COVID-19 pandemic has sparked an increasing fascination in natural compounds that may regulate the process of 

platelet aggregation. Ammi Visnaga, a plant renowned for its use in traditional medicine, has been shown to have chemical 

components that may inhibit platelet aggregation. Additional study is required to ascertain the optimal dosage and any negative 

consequences of using Ammi Visnaga as a pharmaceutical agent to impede platelet aggregation. Platelets play a crucial role in the 

processes of hemostasis and blood coagulation. However, excessive activation of platelets may result in the development of blood 

clots, hence raising the risk of thrombosis.   Viral vector vaccines designed for COVID-19 have shown significant efficacy in 

reducing the severity of the disease. However, there have been new reports linking these vaccines to sporadic cases of atypical 

thrombocytopenia syndrome (VITT). Scientists have shown considerable fascination in the medicinal possibilities of organic 

compounds, namely flavonoids derived from plants, owing to their abilities to reduce inflammation, combat oxidative stress, and 

protect the cardiovascular system.   Previous research has shown the vasodilatory and anti-inflammatory effects of the flavonoids 

found in Ammi Visnaga.  Nevertheless, the effect of these factors on platelet aggregation in persons who have been vaccinated 

against COVID-19 remains unknown and requires more exploration. The study hypothesized that the flavonoids found in Ammi 

Visnaga might regulate platelet aggregation by obstructing platelet activation pathways. This could possibly reduce the risk of 

thrombosis in those who have been vaccinated against COVID-19.   The results might aid in the development of adjuvant drugs 

aimed at reducing the risks of vaccine-induced thrombosis, while using the health benefits provided by naturally occurring plant-

derived compounds. The objective of the research was to evaluate the influence of Ammi Visnaga extracts on platelet activity in 

persons with both normal and hyper-reactive platelets, who had undergone COVID-19 immunization. Platelets underwent treatment 

with two distinct doses of water extract (WE 100mg/L and WE 300mg/L) as well as two distinct concentrations of flavonoids (100 

mg/L and 300 mg/L).   The findings indicated that the aqueous extract shown a more pronounced anti-aggregating effect in 

comparison to the flavonoid extract.   This phenomenon may be linked to the possible synergistic interaction between the compounds 

included in the aqueous extract, as well as the wide range of active components, including quercetin. 
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1. Introduction 

The COVID-19 pandemic, resulting from the SARS-

CoV-2 virus, has had a substantial influence on public health, 

compelling researchers and scientists to explore new 

therapeutic approaches aimed at mitigating the adverse 

consequences of this illness. Despite the significant 

contribution of vaccinations in combating the virus, there are 

ongoing worries around certain adverse effects, namely the 

potential occurrence of thrombosis and platelet [1].  
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In light of the aforementioned circumstances, there has 

been an increasing inclination towards the identification of 

natural substances capable of modulating the process of 

platelet aggregation. The plant Ammi Visnaga has a well-

established history in traditional medicine. It has been shown 

that its chemical compounds, particularly khellin and 

visnagin, possess the ability to suppress platelet aggregation. 

However, further research is required to ascertain the most 

effective dose and any adverse effects associated with the use 

of Ammi Visnaga as a drug for inhibiting platelet aggregation 

[2]. Platelets are essential components in the processes of 

hemostasis and blood coagulation. However, an 

overstimulation of platelets might lead to the formation of 

blood clots, hence increasing the likelihood of thrombosis. 

Viral vector vaccines targeting COVID-19 have shown 

substantial effectiveness in mitigating the condition. 

However, there have been recent associations between these 

vaccinations and occasional occurrences of atypical 

thrombosis, referred to as vaccine-induced thrombocytopenia 

syndrome (VITT) [3]. Hence, it is crucial to analyze potential 

corrective strategies aimed at mitigating these adverse 

consequences. Researchers have shown significant interest in 

the therapeutic potential of natural chemicals, particularly 

flavonoids produced from plants, owing to their anti-

inflammatory, antioxidant, and cardio-protective properties 

[4]. The vasodilatory and anti-inflammatory properties of the 

flavonoids included in Ammi Visnaga have been shown in 

previous studies [5]. However, their impact on platelet 

aggregation in individuals who have received the COVID-19 

vaccine remains uncertain and requires more investigation. 

The objective of this research is to investigate the in vitro 

impacts of the aqueous extract and flavonoids obtained from 

Ammi Visnaga on platelet aggregation in both unvaccinated 

persons and those vaccinated with various COVID-19 

vaccines. Gaining insight into the mechanisms by which these 

natural substances impact platelet aggregation might 

potentially facilitate the discovery of novel treatment 

approaches aimed at mitigating the potential dangers 

associated with vaccination-induced thrombosis. The 

hypothesis of this research was that the presence of 

flavonoids in Ammi Visnaga may have a regulatory effect on 

platelet aggregation by impeding platelet activation 

pathways, hence possibly mitigating the likelihood of 

thrombosis in persons who have received COVID-19 

vaccination. It is plausible to consider that these chemicals 

may exhibit diverse platelet effects in individuals who have 

not had vaccinations and those who have, due to intricate 

connections between immunological and platelet systems. 

The present investigation aims to enhance comprehension of 

the possible impacts of Ammi Visnaga flavonoids and water 

extract on platelet aggregation, particularly within the 

framework of COVID-19 vaccinations. The findings have the 

potential to contribute to the progress of adjuvant medicines 

focused on mitigating the dangers of vaccine-associated 

thrombosis, while harnessing the health advantages offered 

by naturally occurring chemicals derived from plants. 

 

2. Materials and methods 

 

2.1. Collection of Blood 

Blood samples were obtained from individuals who were 

in good health and did not consume any substances that might 

potentially impact the functioning or interfere with the 

activity of platelets. The blood samples were collected using 

blood collection tubes containing sodium citrate at a 

concentration of 2.2% with a volume ratio of 0.1. The process 

of generating platelet rich plasma (PRP) entails subjecting 

citrated blood to centrifugation at a velocity of 100g for a 

duration of 10 minutes. Platelet poor plasma (PPP) was 

produced by the process of centrifugation of platelet rich 

plasma (PRP) using 0.1 ul of PGE1 at a centrifugal force of 

1500 g for a duration of 15 minutes [6]. The platelet pellet 

was washed using a modified version of Tyrode's buffer. 

Platelet counts were conducted under microscopic 

examination, and the concentrations of washed platelets were 

adjusted to (250 ± 25) ×109/L. 

 

2.2. Extraction of Ammi visnaga samples 

In this study, the Ammi Visnaga seeds were coarsely 

ground using an electric grinder. Subsequently, a quantity of 

10g of the aforementioned sieved powder was immersed in 

100 ml of distilled water. The solution was subjected to a 

temperature of 40°C in a water bath while being continuously 

stirred for a duration of 1 hour. Subsequently, the solution 

was let cool down thoroughly and subjected to several 

filtrations using Whatman paper. Subsequently, the solution 

was subjected to evaporation until complete desiccation 

under decreased pressure using a rotary evaporator operating 

at a temperature of 40°C. The specimen was retrieved by 

immersing it in distilled water, and afterwards, the 

concentrations were adjusted using distilled water as well. 

Flavonoids are a class of natural compounds found in many 

plant-based foods and beverages. They are known for their 

diverse range The method for obtaining the plant seed powder 

was identical to that used for the aqueous extract. After 

undergoing the process of sieving, a quantity of 10 grams of 

the powdered substance was afterwards introduced into a 

solution consisting of 300 milliliters of ethanol with a 

concentration of 70%. This mixture was left undisturbed for 

a period one full night. The crude extract underwent filtration 

followed by centrifugation at a force of 262 g for a duration 

of 30 minutes. The supernatants were subjected to 

concentration under decreased pressure at a temperature of 

40°C in order to get the flavonoids. Subsequently, the 

flavonoid extract was retrieved using a 70% ethanol solution. 

The concentrations were subsequently adjusted to a solution 

consisting of 70% Ethanol. 

 

2.3. In Vitro Treatment Protocol  

The platelets obtained from each patient were subjected 

to treatment with two different concentrations of WE (100 

mg/L and 300 mg/L) and two different concentrations of 

flavonoids (100 mg/L and 300 mg/L). A volume of 50 

microliters from each concentration was introduced into the 

treatment tube that contained the cleaned platelets. Prior to 

monitoring platelet aggregation, the incubation period lasted 

for a duration of 15 minutes at a temperature of 37°C. 

 

2.4. Platelet Aggregation Measurement  

Platelet aggregation was assessed using the SYSMEX 

CS-2500i optical aggregometer at the hematology laboratory 

located in the Mohamed VI University Hospital in Marrakech 

[7]. 
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2.5. Statistical analysis  

Statistical comparisons were conducted using a two-

tailed Student's t-test with the assistance of GraphPad Prism 

for MacOs. Statistical significance was determined at a 

significance level of P<0.05. 

 

3. Results 

Figure 1 (a) provides evident indications of the anti-

aggregating impact of three extracts (WE 100mg/L, WE 

300mg/L, and F 100mg/L) on the platelets of an unvaccinated 

individual. Nevertheless, it is noteworthy that the flavonoid 

extract had the most pronounced impact, with an inhibition 

rate of roughly 60%. Figure 1 (b) demonstrates that the 

platelets of the anti-COVID19 vaccinated person exhibit an 

anti-aggregating effect when treated with three extracts (WE 

100mg/L, WE 300mg/L, and F 300mg/L). In contrast, the 

extract containing flavonoids had the most notable impact, 

with an inhibition rate of around 60%. Figure 2 illustrate the 

percentage of platelet aggregation in two groups: V the 

vaccinated group V (n=9) and NV the unvaccinated group 

(n=9), both of which were not subjected to any kind of 

treatment.  The process of aggregation was initiated using 

two agonists, namely ADP and collagen. Platelet aggregation 

produced by ADP and collagen was assessed in the untreated 

groups. Figure 2 (a) demonstrates that aggregation attains 

peak values of around 80% among the vaccinated cohort of 

patients, while the non-vaccinated group exhibits typical 

levels of aggregation. Figure 2 (b) Aggregation is a common 

occurrence across both cohorts of patients, those who have 

received vaccinations and those who have not. Figure 3 (a) 

The graph shows that the aqueous extract has a detectable 

anti-aggregating impact at a concentration of 300 mg/l for 

individuals who have not been vaccinated. On the other hand, 

it is impossible to determine if any anti-aggregating effects 

were caused by the four extracts that were employed in 

vaccinated people. Figure 3 (b) shows that the aqueous 

extract at a concentration of 300 mg/L and the flavonoid 

extract at a concentration of 100 mg/L both had a clear anti-

aggregating impact for the individuals who were not 

vaccinated. However, none of the four extracts put through 

their paces in vaccinated volunteers showed any evidence of 

having a strong anti-aggregating impact. 

 

4. Discussion 

In a previous study, they were able to notice a change in 

the hematological platelet parameters in rats following 28 

days of oral gavage with the aqueous extract of the Ammi 

Visnaga plant at three distinct doses: 300, 600, and 1000 

mg/kg (Table 1) [8]. Ammi visnaga is classified under the 

botanical family Apiaceae and is recognized as a herbaceous 

plant with therapeutic properties. A. visnaga is often regarded 

as a weed and is used in several countries for its medicinal 

properties in traditional herbal medicine for a range of uses. 

The examination of historical documents has shown a 

multitude of therapeutic attributes associated with A. visnaga, 

establishing it as a widely used remedy for a diverse range of 

afflictions. The plant is used both in its natural form as a herb 

and as an ingredient in the manufacturing of several herbal 

medicines. These medications are employed in the treatment 

of renal colic, ureteric stones, angina pectoris, coronary 

arteries, cardiovascular problems, and asthma. Moreover, it is 

used as a traditional remedy for the treatment of vitiligo and 

psoriasis [9]. It is also known as Khella, and has been found 

to have effects on platelet activation. It has been reported that 

visnagin, a compound extracted from the plant, stimulates 

platelet activation, aggregation, and proliferation [10]. 

Additionally, the ether and ethanolic extracts of Ammi 

visnaga have shown inhibitory effects on platelet-activating 

factor-induced asthmatic reactions [11]. The primary 

objective of this research was to assess the impact of A. 

Visnaga extracts on platelet function in individuals with both 

normal and hyper-reactive platelets from volunteers who had 

received COVID-19 vaccination. Based on the findings of our 

study, it can be inferred that the aqueous extract exhibited a 

greater anti-aggregating impact compared to the flavonoid 

extract (Figure 3). This observation may be attributed to 

many possibilities, including the potential synergistic 

interaction among the molecules present in the aqueous 

extract, in contrast to the isolated flavonoid extract. The 

potential mechanism behind the antiplatelet aggregation 

action of the aqueous extract of A. Visnaga might be 

attributed to its diverse array of active ingredients, such as 

quercetin. Quercetin, being the most prevalent flavonoid in 

the plant, exhibits scavenging properties against both reactive 

oxygen species (ROS) and reactive nitrogen species (RNS) 

[12]. According to Navarro-Nuñez et al., there is evidence 

suggesting that quercetin is associated with the suppression 

of platelet aggregation mediated by TxA2 and a decrease in 

kinase activity [13]. For instance, the inhibitory effects of 

quercetin on the many signaling pathways enhanced by the 

collagen receptor GPVI have been reported by Hubbard et al. 

(2003). According to the same study, it was shown that 

quercetin had inhibitory effects on collagen-induced platelet 

aggregation through suppressing the process of Syk tyrosine 

phosphorylation [14]. In their study, Oh et al., (2012) found 

that quercetin demonstrated anti-platelet effects when 

exposed to collagen, ADP, or thrombin. This was achieved 

through various mechanisms, including the inhibition of 

collagen-induced platelet secretion, suppression of 

intracellular calcium mobilization, inhibition of GPIIb/IIIa 

activation, elevation of cAMP levels, and enhancement of 

vasodilator-stimulated phosphoprotein (VASP) activation. 

Ultimately, these actions resulted in the suppression of 

mitogen-activated protein kinase (MAPK) phosphorylation 

[15]. Nevertheless, it appears that the anti-platelet effects of 

plants rich in flavonoids can be attributed to their ability to 

interfere with various processes at different sites and levels. 

These include inhibiting the production of reactive oxygen 

species (ROS), reducing oxidative stress, preventing the 

reduction of nitric oxide (NO), modulating the arachidonic 

acid (AA)-thromboxane pathway, as well as affecting 

receptors such as ADP, thrombin, collagen, and aIIbb3 

integrin [16]. However, further research is needed to fully 

understand the mechanisms and potential therapeutic 

applications of Ammi visnaga in platelet activity. 
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Figure 1: Original tracings of two participants (a) Percentage of collagen induced platelet aggregation within an unvaccinated 

volunteer, (b) Percentage of collagen induced platelet aggregation within a vaccinated volunteer. 
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Figure 2: Non treated platelets' percentage aggregation comparing non-vaccinated and vaccinated patients induced by different 

agonists ADP (a) and Collagen (b). 

 
 

Figure 3: Effects of different extracts including water extract and flavonoids on platelet aggregation of non-vaccinated and 

vaccinated patients induced by different agonists ADP (a) and Collagen (b). 
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Table 1: Hematological platelet parameters. 

 

Parameters 

Doses (mg/kg) 

300 600 1000 

PLT (103/ul) 1020,25 ± 64,11 985,50 ± 167,95 1067,75 ± 240,00 

PDW (fl) 10,55 ± 1,95 8,77 ± 0,33 9,65 ± 0,80 

MPV (fl) 7,95 ± 0,55 7,50 ± 0,27 7,77 ± 0,33 

PCT % 0,83 ± 0,10 0,74 ± 0,14 0,82 ± 0,16 

 

5. Conclusions 

Our study revealed a notable impact of the aqueous 

extract on the platelet aggregation of individuals who 

received the anti-COVID19 vaccine, as shown by their 

platelets' sensitivity in comparison to those who did not get 

the vaccine.   The aqueous extract exhibited a more 

pronounced anti-aggregating activity compared to the 

flavonoids, perhaps attributed to the synergistic interactions 

between the separated components. 
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