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Abstract 
Pakistan has various types of higher plants around 7,000. Which has been accounted for that 700 to 800 
species as valuable for pharmaceutical drives. Carica papaya is one of them, also called pawpaw in 
Africa and the United Kingdom. Carica papaya is a spice like a tree with 17-34 feet in stature. Papaya 
currently developed in 50 countries involves tropical and sub-tropical around the world. The inception of 
(Caricaceae family) is Africa, around 35 (MYA) million years back the dispersal of the Caricaceae 
family from Africa to Central America occurred by the dispersal of vegetation might be with sea flows. 
Segments of spice (Fruit, seeds and leave) utilized as food just as a pharmaceutical solution for 
inconvenience/sickness. C. papaya has advantageous properties, for example, (healing wound, anti-
inflammatory, and antioxidant activities). Generally, C. papaya has pharmacological significates and 
important restorative plants. Internationally, all constituents of papaya have been utilized in various 
ailments as a treatment for example dengue fever. It is utilized in the home as solutions for a treat the 
routine illness, for example, skin-illnesses, stomach-ulcer, male infertility, and loose bowels. It has been 
recommended in problematical illnesses, for example, disease (prostate, bosom, and cervical malignant 
growth), because it favored with enormous normal phytochemicals with solid adequacy. Arthropod-borne 
irresistible illness, for example, Dengue fever that transmits through vector called Aedes-albopictus and 
Aedes aegypti mosquitoes and is portrayed by hemorrhagic fever and stun. Carica papaya juice of leaves 
leads top over different chemotherapies. Scientists proposed a plant that can be utilized as an elective 
treatment for dengue patients. Clinically, broad examinations have been finished by utilizing (rodents) as 
subjects. In conclusion, C. papaya has been decided to treat dengue fever and dengue hemorrhagic fever. 
 
Keywords: C. papaya, pharmacological properties of papaya, extraction method, dengue fever, 
thrombocytes, phytochemical 

 
1. Introduction 
Pakistan has different species of higher plants about 7,000. Which has been reported that 700 
to 800 species as beneficial for pharmaceutical drives [2]. The rapid trend growing toward 
herbal remedies in Pakistani inhabitants, due to the use of 85% traditional medicinal plants has 
been reported in abundant ruler areas of the country. Such remedies are used as alternative 
chemotherapy. Carica papaya is one of them that belongs to a family called Caricaceae with 
polygamous, dicotyledonous, and diploid species [3], also called pawpaw in Africa and the 
United Kingdom. Carica papaya is found in the form of an herb like a tree (fig no.1) with 17-
34 feet in height while the diameter of leaves is in 50-75 cm with deep seven lobes [4]. Papaya 
now cultivated in 50 countries comprises tropical and sub-tropical worldwide.  
 

 
 

Fig 1: 4 Fresh slices, juice, and dried powder of papaya [5] 
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2. Origin and global distribution of Carica papaya 

The origin of (Caricaceae family) is Africa where the 

occurrence of 2 extant species takes place. About 35 (MYA) 

million years ago the dispersal of the Caricaceae family from 

Africa to Central America took place by dispersal of 

vegetation that maybe with ocean currents. Between 19 to 27 

million years ago(MYA) the shuffling of Caricaceae members 

from Central America to South America take place, At that 

time a land bridge form from Central America to facilitate 

South America with Mexico [6]. About 25 million years ago 

(MYA) it’s reported sister clade of (Carica papaya) departed 

and (small clade) is limited in Mexico, Guatemala and El 

Salvador belong to it in which four species, the tree 

let (Horovitzia cnidoscoloides), endemic to Oaxaca in Mexico 

and 3 perennial herbs presents i.e. ( Jarilla chocola),( J. 

heterophylla), and( J. nana)mainly occur in tropical seasonal 

forests, though the exact place of origin is not known, the( 

papaya plant )is thought to (Tropical America’s native), 

maybe in Southern Mexico and Central America [7]. 

Commercial production that is successful nowadays is mainly 

in Australia, Hawaii, Tropical Africa, India, Ceylon, 

Malaysia, the Philippines, but South Africa and Latin 

America have small scale production, In India, (papaya) is 

grown in Bengal, Bihar, Haryana, Maharashtra, Punjab, 

Andhra Pradesh, Delhi and Uttar Pradesh [8].  

 

3. Pharmacological distribution of Carica papaya; 

Portions of herb (Fruit, seeds and leave) used as food as well 

as a pharmaceutical remedy for discomfort/illness [9]. Carica 

papaya is considered as a sophisticated content of (vitamin A, 

B, and C), and also rich mineral supplements in the diet [10]. C. 

papaya has beneficial properties, such as, (healing wound, 

anti-inflammatory, and antioxidant activities) [4, 11, 12]. 

Traditionally, C. papaya has pharmacological significates and 

valuable medicinal plants [13]. Globally, all constituents of 

papaya have been used in numerous diseases as treatment. It 

is used in the home as remedies to treat routine illnesses such 

as skin-diseases, stomach-ulcer, male infertility, and diarrhea 
[14]. It has been prescribed in problematical diseases such as 

cancer (prostate, breast, and cervical cancer), due to it blessed 

with gigantic natural phytochemicals with strong efficacy. 

Extracts of papaya seeds, fruit as well as leaves have been 

selected for liver-cancer, blood-cancer and cancer cell lines. 

Hence, papaya has substantial activities cytotoxicity against 

all of these [15]. It was measured by (titrimetric method) that it 

has antiobesity activity due to the presence of flavonoids, 

tannins, and Saponins. Seeds of papaya in the form of powder 

were used as inhibitors with powerful efficacy against 

pancreatic lipase [16]. Recently, newly hybrid papaya has been 

launched in the market with superior vitamin constituent. It 

has a massive volume of β-carotene and ascorbic-acid thus 

increased the consumption of such papaya and become a 

brand commercially [17]. A more interesting efficacy of papaya 

in dengue is to increase the volume of platelet by boosting its 

production. 

  

4. General Procedures and extraction methods for C. 

papaya 

For the process, about 250 grams fresh C. papaya latex was 

stored in a glass cylindrical jug or flask for extract preparation 

and then dried it [18]. Isolated latex was boiled at (70 C) in 

pure or non-mineralized water then wash it with distilled 

water about 25-30 mints and handle it with care. Now it was 

ready for syrup Extracted syrup was tried in the oven with a 

suitable temperature, after oven-dry about (50 grams) of crude 

papaya leaves extracts were obtained and stored it at 20C 

temperature [19, 20].  

 

5. Phytochemical substances of C. papaya 

 

 
 

Fig 1: Appearance of C. Papaya 

 

6. Medicinal properties of Carica papaya   

(C. Papaya) has been recognized as a food or drug. Its 

pharmacological properties are wide consumption owing’s [21] 

and maybe utilized traditionally as a remedy in various 

diseases. It has various forms of antioxidants and immune-

stimulating mediators [22, 23]. The pulp of Papaya is utilized in 

Africa’s clinics for the healing of wounds and burns curing [24] 

because controlling (non-healing chronic ulcers) have many 

trouble and medical problems. In conducting enzymatic 

wound debridement papain-urea union has been effectively 

recognized [25]. For curing dyspepsia and external use on 

burns and scalds (Papaya Carica) latex is very useful and also 

treats diarrhea, bleeding hemorrhoids, and cough. Infections 

of the colon can be treated with Papaya juice by clearing away 

the mucus, any infection, and puss [26]. The (mature fruit) of 

Papaya has sedative, expectorant, carminative, diuretic, and 

perform role against dysentery, skin diseases, psoriasis and 

ringworm. Against various pathological disorders therapeutic 

assets are also property of Papaya. The remedy for impotence 

and ulcers is unripe fruit of Papaya [27]. Bacteriostatic activity 

against enteric pathogens of humans is also characteristic of 

(Papaya Carica) [28]. It promotes normal menstruation course 

in females and helps in menstrual irregularities. In severe hair 

dandruff problem, it has been suggested as a solution to 

dandruff. The juvenile leaf that is green in color has many 

essential nutrients while the yellow leaf provides iron [29]. The 

liver and enlarged spleen can be reduced by the synergistic 

action of Papaya and it is used to remove poison in case of 

snakebite. Some antioxidant and immune-stimulating agents 

are thought to be present in Papaya fruit [22]. Its juice is 

suggested to treat gastrointestinal maladies.  

 

6.1. Dengue fever and hemorrhagic fever 

Arthropod-borne infectious disease such as Dengue fever that 

transmits via vector called Aedes-albopictus and Aedes 

aegypti mosquitoes (fig no.2). It belongs to the family 

Flaviviridae and species is a flavivirus with four serotypes 

namely den-1, den-2, den-3, den-4.it is characterized by 
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hemorrhagic fever and shock [30]. Initial Symptoms are 

myalgia (muscle pain), headache retro-orbital pain (pain 

behind or around the eyes), and arthralgia (joint pain). Dengue 

virus causes complications such as (hepatitis, organ failure, 

maculopathy, rhabdomyolysis, neurological and myocardial 

impairment [31]. From the year 2019, the Pakistan national 

institute of health had been reported 20,000 cases of dengue 

virus infections and over 31 deaths till October [32]. In 

Pakistan, the most circulating and prevalent serotype is the 

DEN-2 serotype, while cases of DEN-3 serotype reported 

rarely [32], due to the unavailability of specific anti-viral 

chemotherapy for the dengue virus. Accordingly, dengue 

infected patients obtain supportive-management with fluids, 

blood, and blood-products submitting by (MHCPGs) ministry 

of health clinical practices guideline 2010. The clinical 

presentation of dengue has sudden onset monitored by 3 

periods such as (febrile-period, critical-period, and recovery-

period), thus in critical-period thrombocytopenia 

characterized by lesser platelet count lees than (100,000 

permm3) from normal value and induces haemoconcentration 

by an increase of 20% hematocrit [33].  

 

 
 

Fig 2: Aedes aegypti vector of dengue fever 
 

6.2 Mode of action of the medication on dengue virus;  

Among all serotypes 60% homology is found based on 

surface antigen, the dengue virus is single-stranded RNA 

multiples on the endo-plasmic-reticulum membrane with the 

help of the largest NSP (non-structural-protein) of RNA. 

Improvement of a couple of immunizations base upon live 

constricted infection has been done yet the serious issues are 

the drag out portion plan, the reactivity of immunization, and 

its seroconversion rate. The mode of actions of different 

therapies has been exemplified in (fig no.3) [34]  

 

 
 

Fig 3: Genomic presentation of dengue virus which comprises on 

(C-capsid), (M-membrane), (E-envelope), and (seven non-structural 

proteins NS1, NS2, NS3, NS4, NS5, NS6, NS7) [35]. 

 
 

Fig 4: Fresh slices, juice, and dried power of papaya [5]. 

 

6.3 Effect of freeze-dried Carica papaya leaf juice on 

inflammatory cytokines production during dengue virus 

infection 

In dengue infection pathogenesis, host specific-immune 

rejoinders producing secretion of chemokines and cytokines 

and immune cell activation which results in the development 

of inflammatory-mediators and auto-immunity [36]. For 

instance, the frequency rate of pro-inflammatory cytokines 

become higher as well as IL-6 and IL-8 and TNF-α were 

screened during viral-clearance that leads to vascular-leakage 

and endothelial-activation [37]. Due to the unavailability of 

suitable anti-viral chemotherapy [38] to treat the dengue, 

several traditional treatments show its positive efficacy in 

which Carica papaya juice of leaves lead top over other 

chemotherapies [38]. Researchers proposed that it is the only 

plant that can be used as an alternative therapy for dengue 

patients. Clinically, extensive studies have been done by using 

(rodents) as subjects [39]. Lastly, C. papaya has been chosen to 

treat dengue fever and dengue hemorrhagic fever. The 

beneficial consequences of papaya-extract that increase and 

boosted the volume of platelets in a rodent. From the previous 

decade, clinical trials and cases on the dengue individuals 

platelets increasing properties of Carica papaya have been 

reported by apply extract of papaya [40, 41].  

 

7. Clinical efficacy of C. papaya in dengue fever 

Numerous studies were directed to examine the thrombocyte 

inducing stuff of C. papaya juice in individuals with dengue 

fever and dengue hemorrhagic fever. Patients were consumed 

juice at least for three days regularly, then after 12 to 48 

hours, their blood was observed. So, they have increased their 

thrombocytes count in the blood. Hence, the scientist 

concluded that C. papaya and its derivatives are helpful for 

the production of thrombocytes especially in dengue patients, 

and recommended it as an alternative remedy to treat the 

dengue [42]. 

 

8. Efficacy of C. papaya in leukocytes production 

In-vivo and in-vitro extract/juice of papaya leaf were studied 

for their immunomodulatory activities and antioxidant [43, 44]. 

In-vitro leaves extract has been appeared to direct certain 

cytokine generation in enacted human peripheral blood 

mononuclear cells [45]. The treatment of Carica papaya leaves 

extracts condensed the inflammatory-effect in (paw edema 

induced rats) [46]. Juice of papaya leaf has also shown 

increased the production of TNF-α and induced the 

phagocytic-keys thus, prevented the reduction of white blood 

cells count in cyclophosphamide-induced neutropenia rats [47, 

48]. Furthermore, in healthy mice, the activity of bone-marrow 

cells, splenocyte-count, and leukocytes-count, as well as 

macrophages-phagocytic, were induced by employing C. 

papaya leaf extract [49]. It likewise delivered restorative 

gainful impacts in patients with the fiery issue of the liver, 

digestive system, and eye [50].  
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9. Traditional uses of Carica papaya 

An (active principle) that is papain is present in milky juice 

present in (Papaya fruits) as well as any part of the Papaya 

plant. Apart from its importance as a remedy in ailments and 

dyspepsia, it has been utilized for the clarification of beer. 

When the seed of Papaya is chewed it expels the intestinal 

worms, when chewed the roots and swallowed the juice of 

roots relief in cough, bronchitis, and many respiratory 

diseases. The (immature fruit of Papaya) is utilized for 

treatment or as a remedy of ulcer and impotence [51]. In 

Nigeria, the traditional medicine practitioners used the plant 

in diabetes management [52] and utilized in malaria and fungal 

and helminthic infections. Traditionally, various fragments of 

(C. papaya) including its roots, fruits, barks, leaves, and seeds 

of Papaya plant have various medicinal properties. The ripe 

fruit of Papaya in Jamaica is utilized in ulcers to initiate 

granulation, healing, de sloughing, and reducing odor in 

chronic skin cancers [53]. 

 

9.1Anti-Inflammatory Activity 

Seeds of papaya were also described in the literature for its 

best effects against inflammation while the leaves of papaya 

were not so effective as the fruit and seeds [54]. 

 

9.2 Antifungal Activity 

Papaya can perform against fungal diseases. Papaya leaf 

extract has secondary metabolites and properties against fungi 
[55]. 

9.3 Anti-Hypertensive Activity 

Papaya leaves served as an anti-hypertensive agent. In West 

Africa, an Agboville villager worked on the anti-hypertensive 

effect of extract of leaves of papaya by oral management [56]. 

 

9.4 Anti-bacterial Activity 

 Papaya seeds have an antibacterial agent. Escherichia coli, 

Klebsiella pneumonia subtilis, Proteus Vulgaris, Enterobacter 

cloacae, salmonella typhi, staphylococci, and pseudomonas 

aeruginosa were normally used. Gram-negative and gram-

positive bacteria were verified under various conditions while 

gram-negative bacteria presented more good results [57]. 

 

9.5 Anticancer activity 

The myrosin, dehydrocarpaines, saponins, pseudocarpaine 

enzymes, and ascorbic acid are ingredients of Papaya leaf, 

that can perform immunomodulatory and theatrical properties 

of cancer-fighting against tumors, it also acts as a tumor-

destroying agent [3]. The papaya leaf has cytotoxic effects, that 

support the fact of saponins presence in it [58] while for 

treatment of prostate cancer ascorbic acid indicates the 

(Papaya Carica) plant to be utilized in homeopathic (herbal) 

medicine [59]. Moreover, on liver cancer cells Papaya’s juice 

has an anti-proliferative effect. According to an anticipated 

biosynthetic trail, the central and key compound is lycopene 

that is the copious carotenoids, which show the high stimulus 

at the ripening stage during its upstream step. Papaya 

performs protective action against prostate cancer, 

rheumatoid, failure of kidney, and arthritis [60, 61]. It has an 

effective role against oxidant so, neutralizes the free radicals, 

giving resistance against a different form of cancer like 

atherosclerosis, prostate cancer, cancer of the breast and 

related coronary artery disorder as well [62]. 

 

 

9.6 Anti-helminthic Activity of Carica papaya 

At the point when any aspect of the body is tainted with 

worms, for example, roundworm, pinworm, or tapeworm, 

such illness is called (Helminthiasis). The worms present in a 

lot of the gastro digestive system and structure a gap in the 

liver and different structures. They harm the host by food 

depriving, by toxins secretions, and lead to blood loss. The 

drugs that are locally used to expel parasitic worm from the 

gastrointestinal tract are known as (Anthelmintic). Seeds of 

(Papaya Carica) are used as anthelmintic [64]. In recent years, 

pharmacy and new chemical synthesis (latex of papaya) and 

its commercial products have been widely applied in the 

baking and beverage industries. Due to its anatomical and 

physiological resemblance with the (intestinal roundworm 

parasite) of human beings, the (C. papaya) has (anthelmintic 

properties) on Pheretima silvvlae and adult Indian earthworm. 

For the initial evaluation of anthelmintic compounds in vitro, 

earthworms have been broadly used because of their easy 

accessibility [65]. 

 

9.7 Anti-diabetic Activity      

A Study of the Assessment of Antidiabetic Activity of 

(Carica papaya) leaf extract in an Experimental Rat Model. 

The chloroform extract which consisted of steroid and 

quinines was administered at several dose levels in 

streptozotocin-induced diabetic and non-diabetic rats. After 

20 days of treatment, the cost was done and the biochemical 

histology of granulation tissue were the assessment criteria. 

The insignificant wound contraction was noticed. But 

significant wound closure and fibroblast cell count were 

observed in the Carica papaya L. leaves powder treated 

group. As a conclusive remark, this study provides a scientific 

background for leaves of Carica papaya L. having remarkable 

wound healing potential [71]. 

 

10 Therapeutic potential of Carica papaya  

Biological membrane maintenance possessions of the (Papaya 

leaf) extract that inhibiting the plasma membrane stress-

induced annihilation. Papaya leaf extracts compound such that 

(phenolic and Flavonoids) proved the action by inhibiting 

internal bleeding in the blood vessels and membrane-

stabilizing property [72]. The flavonoid present in (Carica 

papaya) inhibits thereby prevents the DEN-2 Virus assembly 
[73]. It is also reported that papaya leaf juice significantly 

increases platelet count [74, 75]. Anti-oxidant vitamins and 

minerals present in (Papaya leaf) help in the increment of 

thrombocytes, hematocrit, the hemoglobin, and total protein 

components [76, 77] (Vitamin B9) support the blood DNA 

synthesis, growth of the cell and also the development.  

The normal count of thrombocytes is maintained by (Vitamin 

B12) and (Vitamin A) helps in keeping bile production 

normal that function is to defend against thrombocytopenia 
[78]. (Vitamin C) acts as an (anti-oxidant) to search the oxygen 

radicals that are superoxide, hydroxyl, peroxyl Sulphur 

radicals, and nitrogen-oxygen radicals [79]. Minerals present in 

the leaves of Papaya play an important role in fighting DENV 

infection. Ions of calcium support in lymphocyte cell 

proliferation, playing a key role in platelet aggregation when 

combined with vitamin D and prevents thrombocytopenia [80, 

81]. Magnesium ions progress erythrocyte hydration. Ions of 

Sodium prevent hyponatremia during dengue infection and 

help in maintaining electrolyte balance. Ions of Potassium 

maintain potassium levels in the human body and help in the 
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prevention of acute hypokalaemic quadriparesis during 

dengue infection [82, 85].  

   

Conclusion; a mention literature review concluded that C. 

papaya has potential aspects in multitudinous diseases, such 

as malignancy growth, diabetes, dengue fever, and infertility 

so forth it is utilized as a conventional medication in different 

continentals because of its phytochemical constituents and 

pharmacological highlights. Carica papaya is utilized by a 

large portion of the inhabitants for an acceleration of platelet, 

especially in dengue fever. Clinically, papaya is utilized as an 

alternative treatment or medicine in dengue fever and dengue 

hemorrhagic fever. 
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