
Introduction
A condition in which the numbers of  leucocyte 

1
circulating in the blood is abnormaly low  and 
which is most commonly due to a decreased 
production of  new cells in conjuction with various 
infectious diseases, as a reaction to various drugs, or 

1 other chemical, or in response to irrdiation. It may 
be due to a reduction in all cell types of  white cell 
(pancytopenia) or individual cell types usually 
neutrophils or lymphocyte. A reduction in 
neutrophil count usually less than1.5x109/L is 

2 called neutropenia. The main causes are 
chemotherapy, infection e.g.viral, bacterial 
(salmonella), ( protozoal (malaria), alcohol, BM 
infiltration as in leukemi, mylodysplasis, 
lymphoma, renalfailure, sarcoidoses and drugs 

3
(cytotoxic)  The lack of  neutrophils allows the 
patient to become septicemic and shocked within 

4hours.  Lymphopenia (<1x109/L) is caused by 
connective tissue diseases (inflammation), 
leukemia, lymphoma, renal failure, sarcordosis, 

2
amyloidosis and drugs (corticosteroid, cytotoxic).
Treatment of  leucopenia depends upon cause. 
WBC counts often improves when underlying 

3 cause is treated or causative medication stopped.
Granulocyte concentrate transfusion are indicated 
in case of  severe neutropenia (<0.5x109/L) who 
are not responding to antibiotic therapy but it is not 
usually possible to give sufficient amounts. They 

may transmit CMV infection and must be irradiated 
5to eliminate the risk of  causing GVHD . The 

cytokines G-CSF, GM-CSF are involved in the 
production of  granulocyte.
Thus the main stay of  treatment is growth factors 
injection like filgrastim and sargramotism which can 

6 accelerate bone marrow. Bone marrow transplant is 
required when bone marrow is destroyed beyond self-
repairing but it is difficult to find donors and also cost 

7
and toxicity limit its use.
Recently, the use of  Chinese herbal medicines (CHM) 
to prevent and treat myelosuppression induced by 
chemotherapy has been studied in China. The effects 
of  herbal decoction (Yiqi, et al) on peripheral blood 
cells of  cyclophosphamide treated mice were 

8 studied. This study established an increase in the cell 
th thcount on the 14  and 28  day. Carica papaya belongs 

to the plant family caricaceae. Papaya leaf  juice is safe 
9 

and has many pharmacological properties. Papaya 
leaf  contains minerals, carbohydrates, dietary fiber, 
fat, protein, vitamins, and metals. Vitamins present in 
papaya leaf  are thiamin (B ) riboflavin(B ), niacin (B ), 1 2 3

vitamin B ascorbic acid (C)  and especially B  6, 17

(laetrile) which is said to be used for treatment of  
cancer. Minerals and metals present in leaf  are 
calcium, iron, magnesium, potassium and sodium. A 
phytochemical anaylsis of  carica papaya leaves 
discovered the presence of  papain, chymopapin   
alkaloids, flavonols,
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0.003 and 0.004 respectively. There was no significant 
difference between the four experimental groups. 

Similarly the differences between all groups at day 14 
and 21 were also insignificant(Table.1). 

Table-1: White blood cells counts of the groups at various times presented by mean x 109/L(n=11)

Group C 8.8

Day 0

Mean

3.9 7.1 2.1

8.5 6.8 8.2 2.3

8.1 7.1 8.2 1.5

7.8 5.7 9.1 1.7

7.8 1.0 8.1 1.6

SD

Day 7

Mean SD
Day 14

Mean SD

Day 21

Mean SD

2.6

2.5

2.0

1.9

2.0

8.4

9.9

9.3

10.7

8.9

2.3

1.7

2.1

2.3

2.1

2.1

1.3

2.3

1.9

2.2

Group M10

Group F10

Group M5

Group F5

Key: C= control, M10= Male papaya juice 10 ml/kg, M5=Male papaya juice 5 ml/kg F10=Female papaya juice 10 ml/kg, F5= Female papaya juice 5 ml/kg

Figure-1: Bar graph showing  WBC count mean±SD of  five study group at  0,7,14 and 21 days   (n=11)

Discussion
This study was designed to investigate the effect of  
papaya leaf  juice on carboplatin induced leukopenia 
in mice as animal model. Carboplatin is a derivative 
of  cisplatin. It is a second generation platinium drug 
that is clinically effective in malignant tumors. It was 
chosen because it causes less nephrotoxicity, 
neurotoxicity, ototoxicity, nausea and vomiting than 

15cisplatin and is more myelotoxic.  carrboplatin acts 

by cross linking DNA, thus impairing cell replication. 
Carboplatin causes a rapid decrease in circulating 

12white blood cell number.  because it affects 
multilineage hemopoietic cell which are mature in 

16 nature and does not affect the stem cells. In the 
present study 55 adult healthy Swiss albino mice of  
either sex weighting 35  45 grams were divided into 5 
groups (C, M , M  F F ). Carboplatin injection was 10 5, 10, 5

given for induction of  leucopenia as a single 
intraperitoneal (IP) injection at a nonlethal
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dose (125 mg/ kg) to all groups at the start of  study. 
Papaya leaf  juice was given for prevention of  
leucopenia. In traditional medicine leaf  of  male 
papaya tree is used. To see any difference in effect 
of  male and female tree leaf, juice of  both types of  
leaves was used separately. Male papaya leaf  juice 
was given to groupM10 (10ml/kg) andM5 
(5ml/kg) and female papaya leaf  juice was given to 
F10 (10ml/kg) and F5 (5ml/kg) to determine the 
WBC count blood samples were collected by 
cardiac puncture on days 0, 7, 14 and 21. 
Significance of  difference was calculated. 
After carboplatin injection WBC count decreased. 
Maximum effect was observed on day 7 and then 
spontaneous recovery started. Papaya leaf  juice 
prevented fall in WBC count throughout study 
period. WBC count fell slightly at day 7, became 
equal at day 14 and slightly raised at day 21 as 
compared to day0 in most of  groups. This shows 
that not only decrease in count was prevented but 
rather count was increased above base line in all 
groups. Multiple comparisons between groups 
showed that WBC count was significantly high in all 
groups as compared to control on day 7 with no 
significant difference between gender and dose.  
A study on a dengue patient revealed increased in 
WBC and platelet count following treatment with 

17 18
papaya leaf  juice.  Tham et al.  studied effect of  
papaya leaf  juice on lead acetate induced 
leucopenia in 48 rats in. The increase in 
granulocytes was more. This is in concordance with 
our study.
Multipsle mechanisms mediated by many active 
principles in papaya leaf  juice may be responsible 
for increasing the blood cell counts. Papaya leaves 
contain active compounds papain, chymopapain, 

-  
alkaloids, flavonoids, flavonaols, benzyl-
glucosinolate, saponins, cardiac glycosides, steriods 
and tannins. These compounds stimulate and / or 
improve the immature cell to produce sufficient 

numbers of  mature cell to maintain a suitable cell 
count in mammals,  in par ticular during 
chemotherapy.Biological active compound present in 
leaf  are flavonols (such as kaempferol, quercetin, 
myricetin and fisetin), and flavonoids are used as 
ingredients in many pharmaceuticals composition. 

19They are shown to have anabolic effect  which may 
be responsible for stimulant effect on blood cell 
production. Many growth factors like IL-1, IL-3, IL-
6, IL-11, Stem cell factors and megakaryocyte  growth 
factor     stimulate bone marrow .IL-1,IL-3 and IL-6 
exert their primary effect in stem cell differenciation 
and are important for multiple blood lineage. IL-1 
and IL-2 stimulate and regulate B lymphocyte and 
megakaryocyte colonies. Granulocyte colony 
stimulating factor(G-CSF),  and granulocyte 
macrophage colony stimulating factor (GM-CSF) 
exert their effects in the differenciation cascade and 

20 their effects are lineage specific. IL-6 also accelerate 
recovery from hematopoietic depression in mice by 

21 stimulating multilineage hematopoiesis. Thus active 
principles present in papaya leaf  juice may stmulate 
G-CSF AND GM-CSF which js responsible for  
white blood cell production.  However, this is a 
preliminary study and more work is needed to isolate 
and to identify the biologically active ingredients of  
papaya leaves that are responsible for these effects.

Conclusion
The result of  this study that papaya leaf  juice prevents 
fall in wbc count induced by carboplatin in a dose 
dependent manner. There is no difference between 
male and female papaya leaf  juice in this regard. Thus 
papaya leaf  juice may be used as a medicine to boost 
heamopoiesis when these have been suppressed by 
diseases.

Department of  Phamacology, 
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