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ABSTRACT 

Carica papaya Linn. is commonly called as paw-paw and it belongs to the family Caricaceae. Papaya possess excellent medicinal properties for 
treatment of different ailments. The different parts of the Carica papaya plant including leaves, seeds, latex and fruit exhibited to have medicinal 
value. The stem, leaf and fruit of papaya contain plenty of latex. The latex from unripe papaya fruit contain enzymes papain and chymopapain; other 
components include a mixture of cysteine endopeptidases, chitinases and an inhibitor of serine protease. Phytochemical analysis of C.papaya leaf 
extract revealed the presence of alkaloids, glycosides, flavanoids, saponins, tannins, phenols and steroids. This review focuses on different 
properties of papaya such as antioxidant and free radical scavenging activity, anticancer activity, anti-inflammatory activity, treatment for dengue 
fever, antidiabetic activity, wound healing activity and antifertility effects. Thus C.papaya acts as a multi faceted plant. It is also imperative to 
identify the mechanism of the plant compounds and studying the active principle of the extract. Thus, we should include the papaya in our diet as 
fruit salads, fruit juice, leaf extract, decoction prepared through papaya leaves, etc. However, including papaya seeds in any of the form should be 
avoided for young men and pregnant women, since it possess antifertility effects that was demonstrated well in animal models.  
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INTRODUCTION 

Natural compounds isolated from various parts of the plant such as 
leaves, fruits, stem, roots, seeds have been shown to possess 
excellent medicinal value. Thousands of plant varieties used in 
folklore medicine have been studied for treatment of cancer, 
diabetes, arthritis, infectious diseases, etc. However, still it remains 
an area of research interest for unveiling the medicinal value of 
several plant species that is not studied thoroughly. Carica papaya 
Linn. is one such a plant with potential medicinal value and it is 
commonly called as paw-paw. Carica papaya belongs to the family 
Caricacae and it has been cultivated in most of the tropical countries.  

The edible part of papya is widely used all over the world. The 
unripe fruit of papaya is used as mild laxative and abortifacient 
agent and leaves are used for treatment of pyrexia, diabetes, 
gonorrhea, syphilis, inflammation and as a dressing component for 
wounds[1]. This review focuses on potential medicinal properties of 
Carica papaya and its activity.  

METHODS USED FOR LITERATURE COLLECTION 

Literature survey was done in pubmed using key words Carica 
papaya; medicinal properties of carica papaya; phytochemicals in 
Carica papaya; antioxidants in Carica papaya; anticancer 
activity/antidiabetic activity/anti-inflammatory activity/wound 
healing activity/anti fertility effects of Carica papaya. The articles 
published only in pubmed indexed journals were primarily 
considered for writing this review.  

Medicinal properties of Carica papaya plant  

The different parts of the Carica papaya plant proved to have 
medicinal value including leaves, seeds, latex and fruit. C. Papaya has 
a wide variety of medicinal properties including anticancer, 
antiviral, anti-inflammatory, antimicrobial, antidiabetic, 
antihypertensive, wound healing activity, free radical scavenging 
activity and increase in thrombocyte count, etc. The phytochemical 
constituents of Carica papaya and its medicinal properties are 
presented as follows.  

Phytochemical Compounds and antioxidants present in Carica 
papaya 

Phytochemical analysis of C.papaya leaf extracts revealed the 
presence of alkaloids, glycosides, flavanoids, saponins, tannins, 
phenols and steroids[1,2]. The stems, leaves and fruits of papaya 
contain plenty of latex. The latex of Carica papaya is a rich source of 

four cysteine endopeptidases namely papain, chymopapain, glycyl 
endopeptidase and caricain – a papaya endopeptidase II [3]. As the 
fruit ripens, papain and chymopapain get degraded and not present 
in the ripen fruit[4]. Other components include a mixture of cysteine 
endopeptidases such as endopeptidase IV, omega endpeptidase, 
class-II & class-III chitinase and an inhibitor of serine 
protease[3,5,6,7]. Aqueous extract of unripe C.papaya administered 
orally in Wistar albino rats demonstrated no adverse effect on the 
histology of liver, kidney, heart and small intestine[8].  

 

Fig. 1: Medicinal properties of carica papaya 

Antioxidants and free radical scavenging activity 

The leaves, seeds and juice of papaya shows free radical scavenging 
and antioxidants activity. The antioxidant activity of various 
fractions (ethanol, petroleum ether, ethyl acetate, n-butanol and 
aqueous extract) from seeds of C.papaya was evaluated and showed 
that ethyl acetate and n-butanol fractions demonstrated antioxidant 
and free radical scavenging activity than other fractions[9]. Papaya 
juice is an efficient scavenger of highly reactive hydroxyl radicals 
(OH)[10], which significantly decreased the lipid peroxidation 
levels and increased the antioxidant activity in rats[11].  The leaf 
extract of C.papaya evidenced significant antioxidant and free radical 
scavenging potential [12]. The peroxidase is present in the unripe 
fruit of C.papaya but it is gradually decreased after fruit ripening 
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[13]. Whereas, the pulp of papaya is rich in benzyl glucosinolate in 
the premature stage, which is present in the seed after fruit ripening 
[14]. The benzyl glucosinolate is hydrolyzed to benzyl isothiocyante 
(BITC). The seed extract of C.papaya demonstrated rich source of 
BITC [15]. The nutrient value of papaya fruit per 100g of fresh 
papaya fruit along with the recommended daily allowance (RDA) is 
presented in Table I [16,17]. It shows that papaya is an excellent 
source of vitamin A, vitamin C and dietary fibre and a good source of 
vitamin E. There is not much information about the nutritive value 
of papaya leaves and seeds.  

Table 1. Nutritive value of Carica papaya fruit per 100g (source: 
USDA National Nutrient database) 

Vitamins  Nutrient Value RDA/day for 
Indians 

Energy 43 Kcal 2730Kcal 
Water 88.06g   
Carbohydrates 10.82 g   
Protein 0.47 g 60g 
Total Fat 0.26 g   
Cholesterol 0 mg   
Dietary Fiber 1.7 g   
Vitamins     
Folates 37 µg 200µg 
Niacin 0.357 mg 18mg 
Pyridoxine 0.038 mg 2.0mg 
Riboflavin 0.027 mg 1.6mg 
Thiamin 0.023 mg 1.4mg 
Vitamin A 285µg 600µg 
Vitamin C 60.9 mg 40mg 
Vitamin E 0.30 mg 7.5 - 10mg 
Vitamin K 2.6 µg 55µg 

Reference: Nutrient value of Carica papaya followed from USDA 
National Nutrient Database and Recommended Daily Allowance 
(RDA) referred from ‘Nutrient Requirements and Recommended 
Dietary Allowances for Indians’ followed from Indian Council of 
Medical Research (ICMR), Draft Guidelines 2009 [16,17]. 

Anticancer activity 

An in vitro study using extract of the papaya seed homogenate was 
highly effective in inhibition of super oxide generation and inducing 
apoptosis in acute promyelocytic leukemia cell line HL-60 and the 
activity was mainly contributed by benzyl isothiocyanate [BITC] 
[15]. The BITC isolated from papaya fruit extract induced cytotoxic 
effect in proliferating human colon CCD-18Co cells to the quiscient 
state [18]. The aqueous extract of Carica papaya exposed to onion 
bulbs disturbed the mitotic cell divison of Allium cepa by affecting 
the spindle formation and hence shows its cytotoxic effect [19]. The 
aqueous extract of papaya flesh (0.01% - 4% v/v) treated with 
breast cancer cell line MCF7 revealed significant inhibition of cell 
proliferation [20]. Aqueous extract of papaya leaves in an 
unrevealed composition shown to possess anticancer activity and 
inhibition of cell proliferation in a variety of cancer cell lines, which 
has been patented by Morimoto et al [21]. Likewise, the aqueous 
extract demonstrated antitumor activity and immunomodulatory 
activity in tumor cell lines and it proved upregulation of 
immunomodulatory genes by microarray studies [22]. However, 
further investigation using cell culture studies, animal studies and 
clinical trials are needed for proving the chemoprevention and 
therapeutic potential of different parts of papaya and check the 
adverse effects if any in consumption of some parts of papaya [23]. 

Anti-inflammatory activity 

The C.papaya leaf extract was examined in rats using edema, 
granuloma and arthritis models. The extract showed significant 
reduction in paw edema, granuloma formation and reduced 
inflammation in rats. Thus it proved the anti-inflammatory activity 
of C.papaya [2]. Intake of papaya fruits in healthy individuals 
alleviated anti-inflammatory response mediated through regulatory 
T-cells (Tregs) [24]. However, the latex obtained from unripe fruit 
has the property of inducing inflammation and it is proved in rat as a 
model for testing the anti-inflammatory activity of compounds [25]. 

Treatment for dengue fever 

A case report from Pakistan [26] documented that aqueous extract 
of C.papaya leaves administered to a patient affected with dengue 
fever twice daily for 5 consecutive days exhibited elevated platlet 
count from 55x103/ul to 168x103/ul. Another study in murine 
model also evidenced increase in platlet and RBC count without any 
acute toxicity after oral administration of C.papaya extract [27]. The 
juice prepared from C.papaya leaves recorded significance increase 
of platlet count in randomized controlled trial conducted on patients 
with dengue fever and dengue hemorrhagic fever [28].  

Antidiabetic activity 

The aqueous extract of C.papaya leaves significantly reduced plasma 
blood glucose level and serum lipid profile in diabetic rats [29,30]. 
The ethanolic extract of C.papaya leaves demonstrated significant 
reduction in blood glucose level and regeneration of the beta cells of 
pancreas in diabetic mice [3]. Aqueous extract of unripe papaya fruit 
significantly inhibited the key enzymes -amylase and -glucosidase 
involved in type 2 diabetes and also inhibited the lipid peroxidation 
in rat pancreatic cells studied in vitro [32]. 

Wound healing activity  

Aqueous extract of C.papaya significantly enhance the wound healing 
that make it an ideal dressing component for treatment of wounds [33]. 
Fruits and seeds of C.papaya were evaluated for wound healing activity 
using wound excision model in diabetic rats showed significant 
reduction in the wound area compared to untreated diabetic control. It 
also showed increased granulation, elevated hydroxyproline content and 
deposition of collagen in the wound area [34,35].  

Papaya latex prepared in carbapol gel for treatment of burns 
demonstrated significant increase in hydroxyproline content as well 
as wound contraction in swiss albino mice [36]. Diabetic mice 
supplemented with fermented papaya preparation (FPP) showed 
effective recruitment of monocytes and proangiogenc response by 
the macrophages at the wound site resulting in wound closure [37].  

Antifertility effects of C.papaya 

The papaya seeds were shown to have antifertility properties in 
male albino rats. Papaya seed extract treated in male albino rats 
reduced the cauda epidymal and testicular sperm counts [38]. Male 
Wistar rats treated orally with papaya seed extract (200mg/kg) 
demonstrated hypertrophy of pituitary gonadotrophs and gradual 
degeneration of germ cells, sertoli cells and leydig cells of testis 
thereby drastically affects the male reproductive functions [39]. The 
aqueous extract of papaya seed administered to male Sprague-
Dawley rats suppressed the steroidogenic enzymes in the testis and 
reversible changes occurred when the extract was withdrawn after 
30-45 days of treatment [40]. So that the papaya seed extract can be 
used as an effective male contraceptive [41]. 

CONCLUSION 

Thus C.papaya acts as a multi faceted plant. It is also imperative to 
identify the mechanism of the plant compounds and studying the 
active principle of the extract. C.papaya possesses rich source of 
vitamins, antioxidants, flavanoids, polyphenols, etc. and hence, 
regular intake of papaya will improve our health by quenching the 
free radicals generated in the body and enhance our immune system 
to fight against the foreign pathogens.  

Thus, intake of papaya as fruit salads, fruit juice, leaf extract, 
decoction prepared through papaya leaves, etc. should be a part of 
our diet. However, including papaya seeds in any of the form should 
be avoided for young men and pregnant women since, it possess 
antifertility effects that was demonstrated well in animal models.  
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