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INTRODUCTION 

Thrombocytopenia is a blood disorder that affects the 

platelets of the blood. Characteristic features include low 

platelet count (100000 cells per mm of blood or less) and 

low platelet survival time. Symptoms include a tendency 

to bleed excessively into mucous membranes, especially 

during menstruation.1 The most common reasons for 

thrombocytopenia are; defective production of platelets by 

the bone marrow, diminished platelet survival and 

sequestration of the platelets by the spleen. Impaired 

platelet production occurs in BM failure, megaloblastic 

anemia, leukaemia, myeloma, myelofibrosis, solid tumor 

infiltration, aplastic anemia and paroxysmal nocturnal 

haemoglobinuria (PNH).2 Excessive destruction occurs in 

autoimmune idiopathic thrombocytopenic purpura, SLE, 

viral infections like EBV, dengue, leptospirosis, 

chikungunya, and HIV, drug induced thrombocytopenic 

purpura (for example heparin induced thrombocytopenia), 

hemolytic uremic syndrome and hypersplenism.3 

ABSTRACT 

Background: Dengue is an infectious disease associated with high mortality and 

morbidity. Being a viral disease, there is no specific drug available for treatment. 

There are some reports that Carica papaya leaf extract may improve the clinical 

condition of dengue patients. However, to support this, at present, there is no 

systematically searched and synthesized evidence available. Hence this study was 

undertaken to compare the efficacy of commercial preparation of Carica papaya 

leaves with freshly prepared Carica papaya leaf extracted. 

Methods: 48 albino rats were randomly divided into eight groups of six each. 

Thrombocytopenia was induced by giving hydroxyurea (15mg/kg) orally. Group 

I and II served as saline and toxic control group respectively. Other six groups 

were given two different doses of either commercial extract or fresh extract orally 

for five days. 1ml of blood was withdrawn at baseline, 3rd and 6th day of the study. 

Platelet, WBC, RBC count, clotting and bleeding time were determined. 
Results: Mean platelet count increased significantly on day 6 in both low dose 

(2.06 to 4.93lakh/mm3) and human equivalent dose (2.73 to 7.66lakh/mm3) of 

commercial extract groups compared to the toxic control group (p<0.05). 

Similarly, the mean platelet count increased significantly for human equivalent 

dose in fresh leaf extract group (3.17 to 4.69lakh/mm3) but the increase in low 

dose fresh extract (3.28 to 3.76lakh/mm3) was not significant. There was no 

significant rise in mean platelets count, mean RBC count, WBC count, decrease 

in mean bleeding and clotting time between commercial extract and fresh leaf 

extract group for both low dose and human equivalent dose. 

Conclusions: Efficacy of fresh leaf extract of Carica papaya was not inferior to 

commercial available preparation. Fresh Carica papaya leaf extract no doubt 

offers a potential therapeutic efficacy which is cost effective, more affordable and 

accessible treatment in patients with thrombocytopenia. 
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The physiological range for thrombocytes in the normal 

healthy human is 150-400x109/L of blood. 

Thrombocytopenia causes few signs and symptoms with 

platelet counts in the range of 100-150x109/L that 

represent mild thrombocytopenia. Platelet counts of 50-

100x10 9/L and levels less than 50x109/L are categorized 

as moderate and severe thrombocytopenia, respectively. In 

rare cases, the number of platelets may be very low leading 

to dangerous internal bleeding.  

Treatment of thrombocytopenia depends upon the cause. 

Platelet count often improves when underlying cause is 

treated or causative medication is stopped. Platelet 

transfusions are indicated in cases of thrombocytopenia 

due to decreased platelet production or if active bleeding 

is present. Of the available methods for treating 

thrombocytopenia, the treatment method mainly depends 

on the disease severity. Blood transfusions, steroid 

treatment, splenectomy, immunosuppressive therapy and 

intravenous gamma-globulin therapy can be used to 

correct thrombocytopenia.4-6 Moderate and severe 

thrombocytopenia is associated with morbidity and 

mortality, the management of which is by drugs and blood 

products, both of which are costly. Nevertheless, due to 

certain side effects and the costs involved, the availability 

of treatment for thrombocytopenia is limited. 

The use of a number of medicinal plants and dietary 

supplements derived from plants as remedies to some 

human and animal disease conditions have been very 

popular for a long time now, as these are available at low 

cost and lack the side effects of drugs. Carica papaya 

leaves have been successfully employed in folk medicine 

for the treatment of dengue infections with haemorrhagic 

manifestations, using suspensions of powdered leaves in 

palm oil. Carica papaya leaves are being used in Chinese, 

African, Indian, and Indonesian traditional medicines to 

increase platelet counts. Recently number of commercial 

preparations of the Carica papaya leaves extract have 

flooded the market either as single ingredient or in 

combination with other ingredients that enhances platelet 

counts. Papaya plants are available throughout the year in 

our country with no cost to the patients. The objective of 

present study is to compare the efficacy of one such 

commercial preparation of Carica papaya leaves with 

fresh leaf extract in hydroxyurea induced 

thrombocytopenia in albino rats. Though there are number 

of studies published with fresh extract, this is the first study 

comparing a fresh extract with an available commercial 

preparation in the market.  

METHODS 

Preparation of plant material 

Mature leaves of Carica papaya were collected from a 

single geographical location, in Davangere. They were 

washed, blotted dry and after removal of petiole and veins 

leaf, blades were crushed using a mortar and pestle for 10-

15 minutes without addition of water. The leaves were 

pounded and squeezed through muslin cloth to obtain the 

juice.7 To standardize the preparation no water was added 

and about 10ml of juice was obtained. The suspension was 

separated manually from the crushed leaf debris. Fresh 

extracts were prepared daily for each use. In addition, 

commercially available Carica papaya was used in the 

study. Carica papaya leaf extract tablets were obtained 

from market, manufactured by Micro Labs limited, 

Bangalore under the brand name Caripill, each tablet 

contains 1100 mg of extract of Carica papaya leaf. These 

tablets were dissolved in distilled water just before the 

administration.  

Animals 

Albino rats (100-125g) of either sex were used for the 

study and they were obtained from the animal house of the 

department of Pharmacology, JJM Medical College. They 

were housed in plastic cages under standard conditions of 

temperature and light, with a 12 hrs light/dark cycle and 

were fed with pellet food (Krinavally Agrotech ltd, 

Bangalore) and clear clean drinking water ad libitum. 

Induction of thrombocytopenia in rats 

Induction of thrombocytopenia was performed by the oral 

administration of freshly prepared Hydroxyurea (Cytodrx, 

Cipla Ltd., India) dissolved in distilled water. 

Hydroxyurea, anticancer drug is highly toxic drug as it 

causes myelosuppression. Each rat received 1/10th of the 

standard dose of 15mg/kg Hydroxyurea and 

thrombocytopenia was observed after 24 hours.8 

Experimental design 

An adult human individual under thrombocytopenic 

conditions is usually given one tablet of caripill (1100mg) 

thrice a day for five consecutive days.9 Taking in to 

consideration the metabolic rate of rats, the human 

equivalent dose (HE) was approximately equal to the 

usually used daily dose (3300mg) by adult patients with 

thrombocytopenia.10 The low dose (LD) was calculated by 

halving the human equivalent dose (1650mg). 

The drug and fresh leaf extract were administered orally 

with the help of feeding tube. All the groups were 

subjected to Hematological analysis (platelet, RBC, WBC, 

bleeding time and clotting time) at baseline and various 

time points post treatment. 

Blood sample collection 

1ml of blood was withdrawn from medial retro-orbital 

venous sinus of alternate eye on the 1st (baseline before 

administration of test and control), 3rd and 6th day of the 

study. Blood platelet, WBC and RBC count was 

determined manually using neubeures chamber. CT was 

calculated by capillary method and BT was done 

manually.  
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Table 1: The rats were divided into eight groups of six animals each as mentioned below. 

Group n Administration  

I (Saline control group) 6 Saline 10ml/kg, orally for 5 days 

II (Thrombocytopenia group/toxic control 

group) 
6 Hydroxyurea on day 1 

III (low dose commercial tab group without 

thrombocytopenia) 
6 

Commercially available 1650 mg of Carica papaya leaf extract 

for five days 

IV (Low dose commercial tab group with 

thrombocytopenia) 
6 

commercially available 1650 mg of Carica papaya leaf extract 

for 5 days plus hydroxyurea on day 1 

V (HED dose commercial tab group with 

thrombocytopenia) 
6 

commercially available 3300 mg of Carica papaya leaf extract 

for 5 days plus hydroxyurea on day 1 

VI (Low dose fresh extract group with 

thrombocytopenia) 
6 

Fresh Carica papaya leaf extract 0.18ml/100gm /day for 5 days 

plus hydroxyurea on day 1 

VII (low dose fresh extract group without 

thrombocytopenia) 
6 Fresh Carica papaya leaf extract 0.18ml/100gm /day for 5 days 

VIII (HED fresh extract group with 

thrombocytopenia) 
6 

Fresh Carica papaya leaf extract 0.36ml/100gm /day for 5 days 

plus hydroxyurea on day one 

Statistical analysis  

All the data was evaluated statistically with SPSS software 

version 2.0. Platelet, RBC and WBC are represented as 

mean±SD and compared with paired t-test among groups. 

For post hoc inter group comparison Tukey’s test was 

performed. Differences were considered as significant at 

p≤0.05. 

RESULTS 

Commercial extract groups (group IV and V) 

The mean platelet count increased from 2.06 to 4.93 

lakh/mm3 on day 6 in group IV (low dose commercial 

extract group) whereas in group V (human equivalent 

commercial extract group) the rise was from 2.73 to 7.66 

lakh/mm3. The mean platelet count of the above two doses 

of commercial extract groups showed significant increase 

when compared to toxic control (group 2) for both day 3 

and day 6. 

The mean RBC counts, WBC counts showed a significant 

increase in the commercial extract groups for both low 

dose (group IV) and human equivalent dose (group V) 

compared to toxic control group (group 2, P<0.05) on day 

3 and day 6. Their mean bleeding time showed a 

significant decrease in the commercial extract groups for 

both low dose and human equivalent dose compared to 

toxic control group (P<0.05) on day 3 and day 6.  

 

Table 2: Mean Platelet (Lakhs/mm3) within the group comparison paired t-test. 

Groups Basal Day -3 Day-6 Basal Vs Day 3 Basal Vs Day 6 Day 3 Vs Day 6 

I 3.2±1.6 3.1±1.48 3.3±1.64 t=0.866, P<0.426 t=-0.477, P<0.654 t=-1.69, P<0.152 

II 3.46±0.60 1.86±0.41 1.48±0.29 t=12.9, P<0.000 t=14.53, P<0.000 t=4.29, P<0.008 

III 2.68±0.90 4.16±1.36 5.62±1.64 t=-7.58, P<0.000 t=-9.57, P<0.000 t=-12.0, P<0.000 

IV 2.06±0.45 2.3±0.46 4.93±0.29 t=-7.0, P<0.001 t=-15.9, P<0.000 t=-13.0, P<0.000 

V 2.73±0.90 4.96±2.0 7.66±2.61 t=-4.79, P<0.005 t=-7.07, P<0.001 t=-9.24, P<0.000 

VI 3.28±1.4 3.36±1.39 3.76±1.36 t=-0.811, P<0.454 t=-1.58, P<0.175 t=-1.22, P<0.276 

VII 3.39±1.34 3.59±1.3 4.2±1.54 t=-6.39, P<0.001 t=-6.72, P<0.001 t=-5.22, P<0.003 

VIII 3.17±1.09 3.16±1.74 4.69±3.13 t=-0.62, P<0.562 t=2.71, P<0.04 t=-3.12, P<0.02 

Table 3: Mean platelet (Lakhs/mm3) between the commercial extract groups comparison- Tukey’s comparison. 

Groups Baseline Day 3 Day 6 Baseline Day 3 Day 6 

IV 2.06±0.45 2.3±0.46 4.93±0.29 
P<0.000 P<0.000 P<0.000 

II 3.46±0.60 1.86±0.41 1.48±0.29 

V 2.73±0.90 4.96±2.0 7.66±2.61 
P<0.000 P<0.000 P<0.000 

II 3.46±0.60 1.86±0.41 1.48±0.29 
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Table 4: Mean platelet (Lakhs/mm3) between the fresh leaf extract groups comparison- Tukey’s comparison. 

Groups Baseline Day 3 Day 6 Baseline Day 3 Day 6 

VI 3.28±1.4 3.36±1.39 3.76±1.36 
P<0.000 P<0.008 P<0.569 

II 3.46±0.60 1.86±0.41 1.48±0.29 

VIII 3.17±1.09 3.16±1.74 4.69±3.13 
P<0.000 P<0.000 P<0.018 

II 3.46±0.60 1.86±0.41 1.48±0.29 

Table 5: Mean platelet count (Lakhs/mm3) commercial extract group versus fresh leaf extract groups, Tukey’s 

comparison. 

Groups Baseline Day 3 Day 6 Baseline Day 3 Day 6 

IV 2.06±0.45 2.3±0.46 4.93±0.29 
P<0.07, NS P<0.106, NS P<0.06, NS 

VI 3.28±1.4 3.36±1.39 3.76±1.36 

V 2.73±0.90 4.96±2.0 7.66±2.61 
P<0.281, NS P<0.368, NS P<0.188, NS 

VIII 3.17±1.09 3.16±1.74 4.69±3.13 

Table 6: Mean WBC count(mm3) commercial extract group versus fresh leaf extract groups Tukey’s comparison. 

Groups Baseline Day 3 Day 6 Baseline Day 3 Day 6 

IV 6483.3±278.7 6716.6±248.3 6983.3±213.7 
P<0.03 P<0.02 P<0.01 

VI 5516.6±957.9 5566.6±999.8 5716.6±980.6 

V 9416.6±212.0 9650±1902.4 10500±1917.3 
P<0.481NS P<0.41NS P<0.187 NS 

VIII 8566.6±210.8 8673.3±2073.2 8846.6±2125 

Table 7: Mean RBC count (million/mm3) Commercial extract group versus fresh leaf extract groups, Tukey’s 

comparison. 

Groups Baseline Day 3 Day 6 Baseline Day 3 Day 6 

IV 6.72±0.37 6.86±0.28 7.33±0.27 
P<0.795 NS P<0.785NS P<0.311 NS 

VI 6.57±1.32 7.01±1.3 7.95±1.38 

V 7.95±1.0 8.47±1.14 9.47±1.05 
P<0.582 NS P<0.395 NS P<0.172 NS 

VIII 7.6 ±1.10 7.86±1.19 8.45±1.33 

Table 8: Mean BT (Minutes) commercial extract group versus fresh leaf extract groups Tukey’s comparison. 

Groups Baseline Day 3 Day 6 Baseline Day 3 Day 6 

IV 1.98± 0.11 1.86±0.10 1.62±0.15 
P<0.114 NS P<0.04 P<0.09 NS 

VI 1.75±0.30 1.58±0.27 1.33±0.34 

V 1.85±0.21 1.56±0.39 0.73±0.38 
P<0.03 P<0.396 NS P<0.22 NS 

VIII 1.5±0.28 1.38±0.31 1.06±0.51 

Table 9: Mean CT (Minutes) commercial extract group versus fresh leaf extract groups Turkey’s comparison. 

Groups Baseline Day 3 Day 6 Baseline Day 3 Day 6 

IV 2.72±0.41 2.56±0.36 2.43±0.35 
P<0.854 NS P<0.771 NS P<0.759 NS 

VI 2.78±0.76 2.66±0.73 2.53± 0.69 

V 3.18±0.88 2.82±0.92 1.98±0.99 
P<0.442 NS  P<0.846 NS P<0.523 NS 

VIII 2.8± 0.77 2.72±0.74 2.31±0.73 

There was a decrease in mean clotting time, though not 

significant in the commercial extract groups (both low 

dose and human equivalent dose) when compared to toxic 

control group (p >0.05) on day 3 and day 6 (Table 2 and 

3). 

Fresh leaf extract groups (Group VI and VIII) 

The mean platelet count increased from 3.28 to 3.76 

lakh/mm3 on day 6 in group VI (low dose fresh extract 

group) whereas in group VIII (human equivalent 

commercial extract group) the rise was from 3.17 to 4.69 

lakh/mm3 (Figure 1). The mean platelet counts, showed a 
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significant increase only on day 3 in low dose group but 

the human equivalent dose group showed a significant 

increase on both day 3 and day 6 (p<0.05).  

 

Figure 1: Platelet counts in lakhs/mm3. 

The mean RBC counts, showed a significant increase only 

on day 6 in low dose group but the human equivalent dose 

group showed an insignificant increase on both day 3 and 

day 6 (p<0.05)  

The mean WBC counts, showed an insignificant increase 

both in low dose group and human equivalent dose group 

(p>0.05) on day 3 and day 6. The mean Bleeding time 

showed a significant decrease both in low dose group and 

human equivalent dose group (p<0.05) on day 3 and day 

6. The mean clotting time showed a decrease though not 

significant in both low dose group and human equivalent 

dose group (p>0.05) on day 3 and day 6 (Table 2 and 4). 

Comparison of commercial extract group (IV and V) 

versus fresh leaf extract group (Group VI and VIII) 

Though there was a significant increase in mean WBC 

count and a significant decrease in bleeding time only on 

day 3 in group IV (low dose commercial extract group) 

compared to group VI (low dose fresh leaf extract group), 

there was no significant difference between these two 

groups in terms of raise in mean platelets count, mean 

WBC count and mean clotting time on day 3 and day 6 

(Table 5 to 9).  

There was no significant rise in mean platelets count, mean 

RBC count, WBC count, decrease in mean bleeding time 

and mean clotting time between group V (HED of 

commercial extract group) and group VIII (HED fresh leaf 

extract group) on day 3 and day 6 (Table 5 to 9).  

The above results showed rise in platelet, RBC and WBC 

count in the commercial extract group which was 

comparable to the fresh extract group. Similarly, the effect 

on decrease in bleeding and clotting time was same with no 

significant difference. 

DISCUSSION 

This study was designed to investigate and compare the 

effect of commercially available tablet with easily 

available fresh leaf extract of Carica papaya at different 

doses in hydroxyurea induced thrombocytopenia animal 

model. Papaya is known as "A powerhouse of nutrients" 

and was reputably called the "The fruit of Angels" by 

Christopher Columbus in the 20th century. 

Carica papaya leaves contain various phytoconstituents 

like saponins, tannins, cardiac glycosides and alkaloids 

(carpaine, pseudocarpaine and dehydrocarpaine I and II). 

These constituents can act on the bone marrow, prevent its 

destruction and enhance its ability to produce platelets. 

Moreover, it can also prevent platelet destruction in the 

blood and thereby increase the life of the platelet in 

circulation.11 Carica papaya has several therapeutic 

effects such as antihelmintic, anti-bacterial, anti-

inflammatory, antioxidant, immunomodulatory effect 

(increase the production of signalling molecules such as T 

helper 1- type cytokines) and as well as in the treatment of 

dengue fever and its phytochemical components of Carica 

papaya could be exploited for use in the production of 

drugs and other medicinal products. 

Myelosuppressive drugs (especially hydroxyurea, 

interferon alfa-2b, antineoplastic drugs) cause diminished 

or absent megakaryocytes in bone marrow.12 After single 

oral dose of hydroxyurea (antimetabolite), platelet count 

decreased in group 2 and maximum effect was observed 

on day 6. Present study showed that the oral administration 

of freshly prepared leaf extract and commercially available 

tablets of C. papaya, significantly (p ≤0.05) increased the 

platelet counts in both normal and hydroxyurea induced 

thrombocytopenia in rats. The most potent platelet 

increasing effect was elicited by the human equivalent 

dose of both commercial preparation and fresh extract 

administered orally for 6 consecutively days. Interestingly, 

the human equivalent dose of both commercial preparation 

and fresh extract also increased WBC and RBC count 

significantly (P ≤0.05). The human equivalent dose of both 

preparation decreased both clotting and bleeding time in 

hydroxyurea induced rats.  

A similar published 15 days study conducted with C. 

papaya leaf aqueous extract at concentrations of 400mg/kg 

and 800mg/kg in cyclophosphamide-induced 

thrombocytopenic rat model significantly increased the 

platelet counts and found also to decrease the clotting time 

in rats.11 Another study using high dose (0.72ml/100gm) 

of mature leaf concentrate of C. papaya also showed the 

same effect in hydroxyurea induced thrombocytopenic rat 

model.13 A human study with same commercial tablet 

preparation, results showed it had significant increase in 

the platelet count (p<0.003) over the therapy duration, in 

dengue fever patients, reiterating that it accelerates the 

increase in platelet count compared to the control group9. 

The findings of the present study strongly suggest that both 

the commercial tablet and fresh leaf extract enhance 

thrombopoiesis and haemopoiesis. There was no much 

difference between the two compounds in terms of rise in 
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platelets, RBC, WBC count and fall in clotting time and 

bleeding time. We had hypothesized the fresh extract 

would show better results than the commercial 

preparation, but the results proved there was no significant 

difference between both preparations.  

CONCLUSION 

From the study it is concluded that both C. papaya fresh 

leaf extract and commercial preparation demonstrated a 

significant increase in platelet, RBC, WBC count and 

decrease in BT and CT in both normal as well as in 

hydroxyurea induced thrombocytopenic rats. Above 

results indicates that efficacy of fresh leaf extract of Carica 

papaya was not inferior to commercial available 

preparation. Fresh Carica papaya leaf extract no doubt 

offers a potential therapeutic efficacy which is cost 

effective, more affordable and accessible treatment in 

patients with thrombocytopenia. 
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