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Key Words:
Carica papaya plant has been used for medicinal purpose throughout the world because it have 
anti-inflammatory, anti-oxidant, antiviral, anti-cancer and wound healing like properties. 
Objective: To evaluate the thrombolytic activity of Carica papaya plant in normal healthy 
individuals and COVID-19 patients to determine either parts of the plant (roots, seeds and 
leaves) exhibit more activity in normal persons or in COVID-19 patients. Methods: For this 
study, total 20 blood samples were taken, 10 for normal individuals and 10 for positive COVID-19 
patients. We used two different solvents i.e. autoclaved distilled water and concentrated 
methanol to prepare the 10% root, seed and leaf extracts of Carica papaya plant. For the 
thrombolytic activity of these plant extracts, samples were arranged as a triplicate for the 
accuracy of results percentage. Results: Our results evaluated that in normal individuals, 
distilled water root extract and methanolic seed extract exhibits maximum thrombolytic 
activity. The mean value with distilled water (root extract) and methanol (seed extract) is 36.9% 
and 32.9% respectively. While in covid-19 patients, distilled water leaf extract and methanolic 
leaf extract reveal maximum thrombolytic activity. In patients, the mean value with distilled 
water and methanol (leaf extract) is 21.8% and 23% respectively. Conclusions: In our study, we 
have observed that normal persons showed highly significant results as compared to COVID-19 
patients. Because in COVID-19 disease, plasminogen activator inhibitor.
1 (PAI-1), thrombin activatable fibrinolysis inhibitor and tissue plasminogen activator (tPA) 
factors elevate which results in hypo-fibrinolysis.

Carica papaya is a genus of Linn that is a member of 
Caricaceae family [1, 2]. According to phytochemical study, 
flavonoids, anthraquinones, Saponins, phlobatinins, 
cardiac glycosides anthocyanosides, alkaloids, tannins and 
phenols are present in the C. papaya plant in which various 
bioactive compounds also exhibit the thrombolytic action 
[3, 6]. The Arachidonate 12-lipoxygenase (ALOX 12), also 
known as the Platelet-type Lipoxygenase, and the 
Platelet-Activating Factor Receptor (PTAFR) are two genes 
that shows thrombolytic activity in Carica papaya plant [7, 
9]. The seventh human corona virus, severe acute 
respiratory syndrome corona virus 2 (SARS CoV-2), was 
found in Wuhan, Hubei Province, China, during a recent 
pneumonia epidemic in January 2020, which has a natural 
zoonotic origin [10, 12]. More than one-third of people with 
COVID-19 who are very sick have dangerously high blood 
clotting levels [13].

According to recent reports, a hypothesis stated as that, in 
endothelium of blood vessels, SARS-CoV 2 infection 
(co-expression and binding of the spike protein with the 
ACE2) or virus mediated inflammatory response caused 
internal injury that result in the constriction of vessels and 
initiate coagulation & blood clotting pathways [14].
The main objective of this research work was to evaluate 
the therapeutic properties of Carica papaya plant in 
COVID-19 patients as well as in normal individuals. Plants 
have been employed for therapeutic reasons against a 
range of diseases since the dawn of human civilization [15, 
16]. So that’s why we design this research project to 
evaluate that how the extract of this medicinal plant will be 
helpful for the lysis of clot in COVID-19 patients and which 
percentage will be more effective for suffering patients.
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M E T H O D S

R E S U L T S 
Carica papaya plant proved to be very beneficial to health by 
reducing the risk of heart diseases, diabetes, cancer and 
also lower blood pressure and improve wound healing. 
Different components of Carica papaya plant such as root, 
seed and leaves exhibits thrombolytic, wound healing and 
antiplatelet properties [18].

Thrombus formation in blood vessels obstructs blood flow 
via the circulatory system, resulting in hypertension, heart 
attack, anoxia, and other complications [19]. In COVID-19 
patient blood clotting occur due to internal injury of 
endothelium blood vessels [14].

We used multiple solvents for the thrombolytic activity but 
concentrated methanol and autoclaved distilled water gave 
significant results, therefore we further precede our 
experiment with these two solvents. Concentrated 
methanol and distilled water extracts of roots, seeds and 
leaves of Carica papaya filtered by muslin cloth as well as 
whatmann filter paper 1. These extracts were screened 
against clot.
We calculated the values of clot lysis as mean and 
expressed them as percentage. The statistical values of 
mean and standard deviation of all clot lysis results were 
evaluated by independent sample t-test. Following are the 
Tables (1 and 2) that show the comparison between normal 
individuals and covid-19 patients by using solvents (distilled 
water and methanol) based on independent sample t- test.  
P-value <0.05 was considered as statistically significant.

Normal

Mean

Papaya leaf

PapayaRoots

Papaya Seeds

Streptokinase

36

36.9

36.5

41.9

9.14

13.48

14.23

20.38

21.8

20.8

21.4

27.9

12.41

8.904

11.39

21.97

0.009

0.006

0.01

0.15

MeanSD SD

Covid-19
P-Value

Table No. 1: Comparison between normal individuals and 
covid-19 patients using distilled water (solvent).
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Collection of Plant:

Preparation of Parts of Plant Extract:

Collection of samples:

Procedure of thrombolytic activity:

Calculation:

Data analysis:

Plant of Carica papaya that belongs to family of Caricaceae 
was collected from a local nursery of Lahore, Pakistan 
during the month of July 2021.
The study was permitted on 26-06-2021 (Ref No: 
IRB-UOL-FAHS/890-VI/2021) by the institutional Ethics 
Committee and was in accordance with the declaration of 
World Medical Association (WMA) made at Helsinki (2013). 

10% aqueous extract of different parts (roots, seeds, and 
leaves) of Carica Papaya plant were formed with two distinct 
solvents e.g. autoclave distilled water and concentrated 
methanol as per the previous reported protocol [17]. But the 
novel thing is that we use the two different timings of 
incubation (Overnight & 15 minutes) for the preparation of 
extract and for the comparison of results.

Blood samples were collected from university of Lahore 
teaching hospital, Lahore. As per inclusion criteria, the total 
number of samples was 20, in which 10 samples for normal 
healthy individuals and 10 for COVID-19 patients. The 
samples of COVID-19 patients were confirmed through PCR 
technique and 10ml whole blood was drawn from each 
individual.

The obtained sample of each COVID-19 patient and normal 
individuals were divided and added as 0.5mlinto 
eppendroffs for replicates. The activity was done through 
10% autoclaved distilled water and concentrated 
10%methanolic extract of leaf, root and seed of Carica 
papaya on the replicates of blood samples, in which 
streptokinase (1.5MIU) use as a positive control. (As per 
manufacturer’s instruction, streptokinase solution was 
prepared by adding normal saline) [5]. 

Percentage of clot lysis = (weight of released clot / clot 
weight) × 100 = (WR / WC) × 100 [17].

Nonrandom sampling technique was used for the collection 
of samples and data was analyzed by applying independent 
sample T test through statistical package for social 
sciences (SPSS) software. 



D I S C U S S I O N
For the first time, COVID-19 blood samples were taken to 
evaluate the thrombolytic activity through the different 
parts of Carica papaya extract. Fresh different parts (roots, 
seeds and leaves) of the plant were collected and washed 
properly. After washing, different parts were shaded dry for 
15 days. Kalaiyarasi and Mubeen reported in-vitro study of 
thrombolytic activity in 2014 by using aqueous preparation 
of different parts of Carica papaya plant extract. They 
collected blood samples from 10 normal healthy volunteers 
and prepared extract with distilled water. In their study, 
they performed experiment with fresh extract to evaluate 
thrombolytic activity [5]. In another previous study, Sarker 
MM and his colleagues reported in 2021, that Carica papaya 
leaves inhibit thrombus formation in dengue patients [20].

In present study, we determined thrombolytic activity in 
healthy individuals and COVID-19 patients. For this purpose, 
the powdered form of roots seeds and leaves of Carica 
papaya were taken and extracts were prepared. These 
extracts were made by using two different solvents i.e. 
autoclaved distilled water and concentrated methanol. We 
used two different protocols (overnight incubation and 
fresh extract) to analyze the thrombolytic activity of Carica 
papaya parts. We used streptokinase as a positive control 
because it is a standard thrombolytic agent as in 2017, 
Tabassum; Chandi et.al also used streptokinase as a control 
for in vitro thrombolysis study [6].
In our study, we performed experiments with different 
solvents that were acetone, n-hexane, chloroform, 
methanol and distilled water as Vimal Singh and his 
colleagues conducted a report in 2017, which showed the 
preparation of papaya leaf extract with these solvents 
(hexane, acetone and distilled water) to studying the effect 
of extract on shelf life of platelets. Highest concentration of 
hexane showed better results in reducing platelet storage 
lesions [21]. In another study, Yusha’u M and his colleagues 
reported the preparation of leaf extract with chloroform to 
evaluate that Carica papaya used for the production of 
medicine to treat urinary tract infections (UTIs) [22]. On 
normal healthy volunteer, acetone showed 0.8% clot lysis 
with 8% leaf extract because it cannot properly penetrate in 
blood clot. Chloroform showed 10.0% clot lysis with 9% leaf 

Normal

Mean

Papaya leaf

PapayaRoots

Papaya Seeds

Streptokinase

29.7

31.4

32.9

38.2

13.96

12.28

15.1

14.55

23

20.4

18.4

27.6

12.49

7.96

7.29

11.83

0.273

0.02

0.01

0.09

MeanSD SD

Covid-19
P-Value

Table No. 2: Comparison between normal individuals and 
covid-19 patients by using methanol (solvent).

Figure 1: This graph shows the comparison between clot 
lysis% of normal healthy individuals and covid-19 patients 
by using aqueous preparation (distilled water) of Carica 
papaya parts extract.

When we added 100ul of Carica papaya aqueous 
preparation (distilled water) of roots, seeds and leaves 
extract in replicates of different blood clotted eppendroffs 
of normal individuals, it showed 36.9%, 36.5% and 36.00% 
clot lysis respectively. Addition of 100ul streptokinase to 
pre-weighed blood clots of 10 normal individuals showed 
41.9% lysis. Among all three extracts, distilled water root 
extract exhibit maximum thrombolytic activity in normal 
individuals. The order of thrombolytic activity of various 
parts of papaya in normal individuals was: Root > seed >leaf 
.Whereas, addition of 100ul roots, seeds and leaves extract 
to 10 clotted blood eppendroffs of COVID-19 patients 
showed 20.8%, 21.4% and 21.8 clot lysis respectively. 
Streptokinase as a      positive control showed 27.9% clot 
lysis. In COVID-19 patients, distilled water leaves extract 
exhibits maximum thrombolytic activity. P-value of papaya 
roots, seeds and leaves (<0.05) was highly significant. 

Figure 2: This graph shows the comparison between clot 
lysis% of normal healthy individuals and covid-19 patients 
by using methanolic extract of Carica papaya parts.

Addition of 100ul methanolic roots seeds and leaves extract 
to samples of normal persons showed 31.4%, 32.9% and 
29.7% clot lysis respectively with 38.2% lysis of 
streptokinase. In normal persons, methanolic seed extract 
showed maximum thrombolytic activity. Similarly, by 
treating the blood sample of COVID-19 patients with 100ul 
methanolic roots, seed and leaves extracts, 20.4%, 18.4% 
and 23.00% clot lysis respectively observed. Mean value of 
positive control (streptokinase) was 27.6%. In COVID-19 
patients, methanolic leaf extract showed maximum 
thrombolytic activity. P-value of papaya roots and seeds 
(<0.05) was significant.
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C O N C L U S I O N
We analyzed that the thrombolytic activity of Carica papaya 
plant in normal individuals give significant results as 
compared to COVID-19 patients. Because in all COVID-19 
patients, very high thrombin generation occurred and 
impaired fibrinolysis was observed. So, according to our 
assumptions that the bioactive compound (Alkaloids) which 
act as a thrombolytic agent in Carica papaya plant could be 
isolated and further processed as a therapeutic agent in 
pharmaceutical industry after the clinical trials. Our novel 
research work would be helpful for the better achievement 
in natural therapeutic medicines.

extract, N-hexane 10.7% lysis with 10% leaf extract, 
methanol 18.8% lysis with 10% leaf extract and distilled 
water gave 24.4% clot lysis with 10% leaves extract. 
Concentrated methanol and autoclaved distilled water 
revealed better clot lysis. We also performed experiment on 
one sample with overnight incubation and fresh extract 
prepared by these two solvents (distilled water and 
methanol) to compare the difference. After overnight 
incubation, distilled water showed 21.6% clot lysis and 
methanol showed 14.8% lysis and after fresh extract 
distilled water showed 25% lysis and methanol showed 
18.8% lysis. So we preceded further samples with these two 
solvents. Concentrated methanol used for the first time to 
prepare the extracts of different parts of Carica papaya 
(roots, leaves and seeds) in Pakistan. COVID-19 disease is 
associated with elevated levels of plasminogen activator 
inhibitor 1 (PAI-1), thrombin activatable fibrinolysis inhibitor 
(TAFI) and tissue plasminogen activator (tPA) resulting in 
hypo-fibrinolysis and fibrin persistence [23]. We realized 
that the extracts of Carica papaya parts can be used as an 
anti-thrombotic agent for natural therapeutic medicine. 
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