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Carica papaya and Bovine Colostrum:
A Unique combination for 
the management of Dengue fever

Carica papaya extract 500 mg + Bovine Colostrum 500 mg Tablets 

Indications 
· Used as adjuvant to increase thromobocyte counts in Dengue fever
· For prevention of  bleeding in thrombocytopenia 
· Improving immunity in Dengue fever patients  

Dosage:   
1-2 tablets daily for up to 10 days or as directed by the Physician  

Carica papaya extract 500 mg + 
Bovine Colostrum 500 mg Tablets 

“PREVENTION IS BETTER THAN CURE”

First in the race... as a useful adjuvant to increase the platelet counts and help in 
building innate immunity which is most required for Dengue pa�ents.

Summary 
• According to WHO, Dengue is one of  the fastest spreading arboviral diseases being endemic in over 128 countries, with a disease 

tally of  an estimated 58 million infections annually. 

• India is home to nearly a third of  the global population at risk of  Dengue. 

• Lack of  licensed Dengue-specific therapeutics or any late-stage development drugs necessitates an urgent need of  development 
of  alternative therapy for Dengue.

• Review and Meta analysis results suggest that C. papaya leaf  extract has a definitive role in improving the platelet count in Dengue 
patients.

• Carica papaya leaf  extract can be used as simple, convenient, cost effective, safe and efficacious adjuvant in the treatment of  
thrombocytopenia associated with Dengue fever.

• Carica papaya leaf  extract increases the platelet count in Dengue fever without any side effect and prevents the complication of  
thrombocytopenia.

• Available data says that anti-dengue activity in human milk and colostrum was found in the lipid component. 

• Maternal IgG antibodies protect infants from Dengue infection at birth. 

• Maternal immunoglobulin in cattle does not cross the placenta as in humans.  

Ÿ IgG is the most abundant immunoglobulin class in Bovine colostrum which is almost 40 times more than that in Human 
colostrum.

• Bovine colostrum contains the Proline Rich Polypeptides (PRPs) which stimulates the thymus to regulate the weakened immune 
system.

• PRPs are potent stimulators of  natural killer cell activity (NKs) which form a major component of  the innate arm of  the immune 
system. 

• Whole bovine colostrum and specifically PRPs have been shown to have antiviral activity against Dengue virus. 

• All these above factors can be extrapolated to derive the fact that bovine colostrum might have an effective role in improving the 
immune response in Dengue patients.

Carica papaya leaf extract and Bovine colostrum might thus be a valuable combination in Management of dengue as 
Carica papaya leaf extract can help in increasing the platelet counts in Dengue patients and Bovine colostrum might help 
in building the innate immunity that is required for Dengue patients and also exhibit the antiviral activity against Dengue 
virus.   

Extrapolating the anti-dengue activity in Human milk and colostrum and correlating the same to the Bovine colostrum which in 
fact is richer in IgG than Human milk, it may be suggested that Bovine colostrum might have an effective role in improving the 
immune response in dengue patients (Figure 4). 

However, the clinical trials evaluating the efficacy and safety of  Bovine colostrum in improving the immune response in Dengue 
are warranted.

Safety of Bovine colostrum 
In general, bovine colostrum is considered safe and well-tolerated. There were no reports of  serious side effects or toxicities in 
the 51 studies, which included a total of  2,326 participants. Most studies in healthy adults have used bovine colostrum in doses 

15ranging from 14 mg 3 times per day to 60 g daily and the optimal dosage and duration has not been established.

Combination of Carica papaya leaf extract and Bovine colostrum in dengue 
Based on the available clinical and published data, a combination of  the Carica papaya leaf  extract and Bovine colostrum may be 
effective in dengue therapy as follows: 

9-13 
Ÿ Carica papaya leaf  extract can help in increasing the platelet counts in the Dengue patients.

Ÿ Bovine colostrum might help in building the innate immunity that is required for Dengue patients and also exhibit the antiviral 
7,8,15-22activity against Dengue virus.

However, the trials regarding the efficacy of  the combination in Dengue Management are warranted.
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Carica papaya and Bovine Colostrum: A Unique combination for the management of Dengue fever 

Introduction 
According to the World Health Organization (WHO), Dengue is one of  the fastest spreading arboviral diseases. Dengue is 
caused by any of  four antigenically and genetically distinct mosquito-borne dengue virus serotypes (DENV-1, 2, 3 and 4) of  the 

1 genus Flavivirus, family Flaviviridae.  Today, dengue is endemic in over 128 countries, with a disease tally of  an estimated 58 
million infections annually. The Southeast Asia and the western Pacific represent about 75% of  the current global burden of  

2 1dengue.   India is home to nearly a third of  the global population at risk of  Dengue.  As on date, there is no licensed 
3Dengue-specific therapeutics, nor are any drugs in late-stage development.  The management of  dengue virus infection is 

4essentially supportive and symptomatic.  This necessitates an urgent need of  development of  alternative therapy for Dengue. 
Published data shows that the leaf  extract of  Carica papaya belonging to the family Caricacae is effectively used in some countries 

5for the treatment of  dengue fever disease associated with thrombocytopenia.  Literature also suggests that Human Colostrum 
(HC) and Bovine Colostrum (BC), the first milk secreted at the time of  parturition, are rich in protein, immunoglobulin, 

6 7lactoferrin and growth factors.  Anti-dengue activity was found in the lipid component of  human milk and colostrum.  Human 
8and bovine colostrums have many similarities.  

This article examines the role of  combination of  Carica papaya leaf  extract and Bovine colostrum in the treatment of  
Dengue fever. 

Papaya Extract in Dengue: Possible Mechanism of Action  
The Arachidonate 12-lipoxygenase (ALOX 12) as well as the Platelet-Activating Factor Receptor (PTAFR) genes have been 
shown to influence platelet production and platelet aggregation. The ALOX 12 gene is strongly expressed in megakaryocytes and 
has been known to be responsible for the 12-Hydroxyeicosatetraenoic acid (12-HETE) production of  platelets. Clinical research 
shows that Carica papaya leaf  extract increased ALOX 12 gene activity by 15-folds and PTAFR gene expression by 13.42-folds, 

9both the genes which influence platelet production and aggregation.

Clinical efficacy studies of Carica papaya leaf extract in treatment of Dengue fever  
Several studies have demonstrated the efficacy of  Carica papaya leaf  extract in treatment of  Dengue fever.  

Review and Meta analysis results: C. papaya leaf extract has a definitive role in improving the platelet 
count in dengue patients
A systematic review and meta-analysis was designed by Charan et al. to evaluate the efficacy and safety of  C. papaya leaf  extract in 
dengue. The analysis included 4 trials and 439 subjects. Data of  377 subjects were available for analysis. The review results 
showed that C. papaya leaf  extract increased the platelet count in the overall analysis (mean difference [MD] =20.27 [95% CI 6.21-

th34.73; p=0.005]; Figure 1) and analysis after 4  day (MD = 28.25 [95% CI 14.14-42.37; p < 0.0001]). There was significant 
decrease in hospitalization days in the C. papaya group (MD = 1.90 [p < 0.00001]). 

The systematic review and meta-analysis results demonstrated that C. papaya leaf  extract has a definitive role in improving the 
10 platelet count in dengue patients.

8stimulates the thymus to regulate the immune system in the body.

Specifically, certain T-cells, called TH  helper cells, are antagonistic to the activity of  TH  helper cells that promote certain 1 2

functions of  B lymphocytes. PRPs can induce a shift from a predominantly humeral immune response to a more protective 
cellular response described as a “TH  to TH  shift.” In doing so, the immune system becomes more effective in fighting viral 2 1

infections. Whole Bovine colostrum and specifically PRPs have been shown to have antiviral activity against 
adenovirus, alphavirus, , echovirus, Epstein-Barr virus, enterovirus 71, hantavirus, hepatitis C virus, herpes Dengue virus
viruses, HIV-1, human papilloma virus, influenza, Japanese encephalitis, measles, poliovirus, respiratory syncytial virus, rotavirus, 

17St. Louis virus, West Nile virus, and yellow fever virus.

Bovine colostrum influences the immune system in two ways. First, by stimulating it to fight infection and second, to modulate it 
18up or down depending on the most efficacious outcome.

Plausible efficacy of Bovine Colostrum in improving immunity in Dengue fever 
191. Available data says that anti-dengue activity in human milk and colostrum was found in the lipid component.

2. A variety of  distinct antiviral factors are found in human colostrum and milk against the herpes simplex virus, the group B 
20arthropod-borne viruses (Japanese B, St. Louis, West Nile, Dengue, yellow fever).

73. Maternal IgG antibodies are known to cross the placental barrier, providing protection to newborns against infections.

4. Kliks et al., in his study stated that maternal antibodies protect infants from dengue infection at birth. As IgG antibodies are 
catabolized, a period of  risk to enhanced infection ensues (Figure 3). This shows that maternal dengue antibodies have the 

7potential to protect the infant from dengue infection.

5. IgG is the most abundant immunoglobulin class in 
bovine colostrum which is almost 40 times more 

16than that in human colostrum.

6. Maternal immunoglobulin in cattle does not cross 
the placenta as in humans. Immunoglobulin 
concentrations are nearly 100-fold higher in 

15bovine colostrum than in mature milk.

7. Bovine colostrum contains the Proline Rich 
Polypeptides (PRPs) which stimulates the thymus 

8to regulate the weakened immune system.

8. PRPs can induce a shift from a predominantly 
humoral immune response to a more protective 
cellular response described as a “TH  to TH  2 1

shift” whereby the immune system becomes more 
effective in fighting viral infections.

9. Whole bovine colostrum and specifically PRPs 
have been shown to have antiviral activity against 

17 dengue virus.

10. PRPs are potent stimulators of  natural killer cell activity (NKs) which form a major component of  the innate arm of  the 
21immune system.

11. Several lines of  evidence suggest that NK cells are activated early during an acute DENV infection and produce major 
cytokines such as IFN-γ, which participate in the control of  the viral replication while promoting the development of  an 

22efficient adaptive immune response.

180,000

160,000

140,000

120,000

100,000

80,000

60,000

40,000

20,000

0

M
ed

ia
n 

P
la

te
le

t 
co

un
t

0 1 2 3 4 5

Duration in days

C. papaya leaf extract Tablets

Placebo

Figure 2. Comparison of platelet count between two groups for 5 days

Table 1. Immunoglobulins in Bovine and Human colostrum and milk

Species Immunoglobulin

Concentration, mg/mL % of  total immunoglobulins

Colostrum Milk Colostrum Milk

Bovine IgG  1 47.60 0.59 81.0 73.0
IgG 2.902 0.02 5.0 2.5
IgA 3.90 0.14 7.0 18.0
IgM 4.20 0.05 7.0 6.5

Human IgG 0.43 0.04 2.0 3.0
IgA 17.35 1.00 90.0 87.0
IgM 1.59 0.10 8.0 10.0

Figure 3. Understanding the humoral immunopathogenesis of 
DHF/DSS during primary DV infection
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Figure 1. Efficacy of Carica papaya leaf extract on platelet count (mean difference) for all follow-ups

Carica papaya leaf extract can be used 
as simple, convenient, cost effective, 
safe and efficacious adjuvant in the 
t rea tment  of  thrombocy topenia 
associated with Dengue Fever   
A multi-centric,  double bl ind, placebo 
controlled, randomized, prospective study by 
Kasture et al., evaluated the platelet increasing 
efficacy of  Carica papaya leaf  extract (CPLE) as 
empirical therapy for thrombocytopenia 
associated with dengue fever. The study included 
300 patients (intervention group, n=150; 
placebo, n=150). The intervention group 
received CPLE tablet three times daily for five 
days. At the end of  five days, there was a 
significant increase in the platelet count in the 
intervention group compared to placebo (Figure 2). Few adverse events like nausea and vomiting were reported in both groups. 
This study concluded that Carica papaya leaf  extract significantly increases the platelet count in patients with thrombocytopenia 

10associated with dengue with fewer side effects and good tolerability.

Other studies by Yunita et al., Subenthiran et al., Hettige et al., have also shown that C. papaya leaves extract as an additional or as a 
9,12,13 complementary drug significantly increases the platelet count and shortens hospitalization in dengue fever patients.

Safety of C. papaya leaf extract     
Several studies, reviews and meta-analysis have reported that C.papaya leaf  extract is safe in humans without any significant 

4,11,14 adverse events. However, few events of  nausea and vomiting are reported in some studies.

Bovine Colostrum - Benefits as a Nutraceutical 
'Colostrum', the first milk secreted at the time of  parturition, contains more lactalbumin and lactoprotein and is rich in antibodies 
that confer passive immunity to the newborn. It lasts for 2- 4 days after the lactation is started. 

6Bovine colostrum (BC) is produced by the cows during the first several days post parturition.  Human and bovine colostrums 
have many similarities. However, as bovine colostrum can be obtained in large quantity, it has been used in various disorders in 

8human beings.  

Bovine colostrum exerts antimicrobial and immunomodulatory effects and has growth-promoting effects on human intestinal 
tissue, probably attributable to the combination of  several growth factors. Bovine colostrum also contains numerous factors 
attributable to the acquired and innate immune systems, including a range of  peptides and proteins with direct antimicrobial 

15effects.

A plethora of  clinical data supports the use of  bovine colostrum in NSAID-and surgery-induced gut damage, infection and 
immune responses, immune functions in sport and exercise, HIV-associated diarrhea and immunosuppression, Sports nutrition 

6,15and exercise, Chronic pain syndrome and irritable bowel syndrome, Helicobacter pylori infection.

Immunoglobulin antibodies are the main immune components of  the acquired immune system present in colostrum and milk. 
16The most abundant immunoglobulin class in bovine milk and colostrum is IgG (Table 1).1

Maternal immunoglobulin in cattle does not cross the placenta as in humans. Immunoglobulin concentrations are  
nearly 100-fold higher in bovine colostrum than in mature milk.  15 

In addition, bovine colostrum contains a range of  immune regulating and inflammatory cytokines, such as interleukins (IL-1β, 
IL-2, IL-6, IL-17), tumor 
necrosis factor-α, interferon-γ 
that contribute to the control 
of  infection and inflammation 
through cytokine-facilitated 
c r o s s t a l k ,  p a t h o g e n 
recognition, and immune cell 

15 recruitment.

Bovine colostr um also 
contains the Proline Rich 
Polypeptide (PRP) which Figure 4. Possible role of efficacy of Bovine Colostrum in improving immunity in Dengue fever

Maternal IgG antibodies cross 
placental barrier and protect 
newborns against infections 

IgG levels in Bovine colostrum is 40 times more than in 
Human colostrum 

Bovine colostrum is also rich in Proline Rich Polypeptides 
(PRPs) which stimulate Natural killer cells (NK cells) which 
form a major component of the innate arm of the immune 

system and which are activated early during an acute Dengue 
virus infection

Whole Bovine colostrum and specifically PRPs have been 
shown to have antiviral activity against Dengue virus

Antidengue activity is 
seen in the Human 
milk and colostrum 

According to Kliks et al, 
maternal anti DV IgG 

antibodies protect infants from 
Dengue infection at birth 

Bovine colostrum might have an effective role in 
improving the immune response in Dengue patients

Maternal immunoglobulin in cattle does not cross the 
placenta as in humans




