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ABSTRACT 
Bi-ethanolic extract of phyllanthus niruri whole plant and Ocimum gratissimum leaves was 
evaluated for anti-diabetic activities in STZ-induced diabetes as well as its implications on 
some hematological parameters of the diabetic animals. Ethanolic extract from both herbs at 
dose levels of 150mg/kg, 200mg/kg and 300mg/kg orally administered once lowered blood 
sugar level of the animals within 2hours and 3hours after administration. The extracts 
showed significant reduction in the sugar levels of the diabetic animals as well as prevented 
weight loss due to diabetes in a dose dependent manner with 500mg/kg showing highest 
activity. The hematological studies of the animals after 14days of administration with the 
extracts showed no significant difference in the WBC, PCV and HB levels of all treated groups 
when compared with the control. The bi-herbal extract therefore not only possesses 
hypoglycemic property but also do not alter the hematological composition of the animals. 
Keywords: Phyllanthus niruri, Moringa oleifera, Hyperglycemia, Hematological parameters, 
STZ 
 
INTRODUCTION 
Several herbs and their derivatives are known to have anti-diuretic properties. Phyllanthus 
niruri, a member of the euphobiaceae is a widely spread tropical plant commonly found in 
coastal areas that grows 40-70cm tall is a herb proven to have a wide range of therapeutic 
effects (Ezeonwu, 2011). Among these therapeutic effects include antidiuretic activity 
(Nwanjo, 2006), immune-stimulating effects (Adedapo et al; 2005) Hepatoprotective and 
antioxidant role as reported by Lee (2006) Chatterjee and Sil(2006). Phyllanthus niruri acts 
as a hypolipemic agent (Khanna et al, 2002), anti-lithic agent (Barros, 2003) (Freitas et al, 
2002) anti-viral (Naik and juvekar, 2003) (lam, 2006) and anti-malarial properties (subeki 
2005) (cimanga 2004). The plant is reported to have a very rich phytochemistry among 
which include flavonoids, alkaloids, glycosides, saponins and tannins (Ezeonwu, 2012). 
Phyllanthus niruri has been attributed to conflicting reports of toxicity. Antifertility activities 
have been associated with this plant in both male and female albino rats (Ezeonwu, 2011; 
rainforest-database.com) just as seen in many plants with anti-malarial property. Ezeonwu 
(2012) in a study to examine the implications of the herb on hematological parameters 
reported though that P. niruri did not affect WBC and PCV levels, it however lowered the HB 
level in all treated groups in a dose dependent manner. The plant has been reported to 
induce progressive weakness as observed across a group during treatment (Ezeonwu, 2011) 
though no reason was given for such observation. Moringa oleifera popularly known as the 
drumstick tree belong to the family moringaceae as the only member of that family. This is a 
plant that has been adjudged as one of the best plants with countless nutritional and 
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therapeutic benefits. Some authors have called this plant the miracle tree. Amongst these 
benefits reported are anthelmintic, antibiotic (Marcu, 2004), antimicrobial activities (Tilza et 
al; 2010), Hepatoprotective and antioxidant properties (Patel et al, 2008).  Both plants have 
individually been reported to have hypoglycemic properties with a suggestion that P.niruri 
may be much more active; a bi-herbal treatment of P.niruri and M. oleifera in CCl4-induced 
liver damage in albino rats shows potency in reversing the liver damage (Ezeonwu, 2012). 
However, there has been no documentation reporting the combination of both plants in the 
treatment of hyperglycemia. This study tries to investigate the activity of the bi-ethanolic 
extract of both herbs on STZ-induced diabetes as well as the hematological state of the 
treated groups.     
 
MATERIALS AND METHODS 
Animals 
Twenty-fouralbino rats (200-250g) of either sex obtained from the animal house of the 
department of Medical Laboratory Science, University of Maiduguri were used for this study. 
The animals were housed in metal cages. They were allowed to acclimatize to the new 
environment for 3days before the commencement of study. Throughout the period of the 
experiment the animals were fed normal feed. 
 
Preparation of Plant Extracts 
Phyllanthus niruri whole plant and Moringa oleifera leaves were collected from the field. Both 
plant materials were shade dried for 12days before powdering using manual grinder. Equal 
amount of both plants (500g each plant) was sieved and extracted with 90% (v/v) ethanol as 
solvent by hot percolation for 8hours in soxhlets apparatus at 600C. The solvent was 
evaporated under controlled temperature. Appropriate weights of the residue were prepared 
to obtain the various concentrations used for the study. 
 
Diabetics Inducement 
After 3days of acclimatization, the rats were subjected to 12hours fast. With the use of a 
single intraperitoneal injection of freshly prepared STZ at a dose of 65mg/kg body weight, 
diabetes was induced. After 2days of administration, FBS were measured in the rats and 
animals with concentrations above 240mg/dl were classified diabetic. 
 
Experimental Design 
Six experimental groups of four albino rats were used in the experiment. Each group was 
treated and fed as follows. 
Group A: served as the control and received nothing but normal feed and water 
Group B: Received a single injection of STZ  
Group C: Received a single injection of STZ before receiving 150mg/kg of the bi-ethanolic 
extract. 
Group D: Received a single injection of STZ before receiving 200mg/kg of the bi-ethanolic 
extract. 
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Group E: Received a single injection of STZ before receiving 300mg/kg of the bi-ethanolic 
extract. 
Group F: Received a single injection of STZ before receiving 500mg/kg of the bi-ethanolic 
extract. 
 
Blood Collection 
For FBS estimation which was carried out after a 24hour fast on all animals, blood was 
collected 2hours and 3hours after a single administration of the extracts through tail 
puncture respectively. At the end of the 2weeks treatment, the animals were sacrificed 
18hours after the last dosage. Whole blood was collected by cardiac puncture and collected 
into heparinized tubes for hematological studies. 
 
Fasting Blood Sugar and Hematological Analysis 
Fasting Blood Sugar estimation was carried out on the first day of treatment of the animals 
with the extract after 2hours and 3hours respectively, while hematological analysis was 
carried out after 14days of treatment with the extract. One touch automated Glucometer 
(product of Lifescan Company) was used for estimation of the FBS levels. The counting of the 
White Blood Cells was done using the method described by Heiserman (2004). The Sahli’s 
hemoglobinometer was used in Hb estimation while the macro hematocrit method described 
by Dacie and Lewis (2001) was used in Packed Cell Volume test. 
 
Statistical Analysis 
The results were expressed as mean ± standard error of mean (SEM). Statistical analysis of 
the data was done using student T-test 
  
Results  
Fasting blood Sugar Levels and Body Weight 
 
Table I: Effects of bi-herbal ethanolic extract of phyllanthus niruri and Moringa oleifera on 
the plasma glucose level and body weight of streptozotocin-induced diabetic albino rats 
Group Treatment Mean Fasting 

Blood Sugar 
Level (After 

2hours) (mg/dl)  

Mean Fasting 

Blood Sugar 
Level (after 3 

hours) (mg/dl) 

Mean body 

weight 
change (g) 

A Normal Control 56.55 ± 3.05 54.31 ±2.41 1.04 ±0.03 

B Diabetic Control 158.48 ± 6.08 155.17 ±4.12 2.10 ±1.01 

C Sample Treatment 161.37 ± 5.03 139.16 ±7.78* 0.13 ±0.55 

D Sample Treatment 133.32 ± 6.06* 108.03 ±3.31* 2.07 ±0.73 

E Sample Treatment 114.44 ± 4.21* 101.42 ±3.09* 1.11 ±0.02 

F Sample Treatment 99.03 ± 2.39* 81.95 ±6.13* 2.18 ±0.65 

* (P<0.05) significantly different from Diabetic control 
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HEMATOLOGY 
Table II shows the effect of the bi-herbal extract on the hematological parameters 

Group Treatment Mean PCV Level 
(%) 

Mean WBC count 
X (103/mm3) 

cells 

Mean HB count 
(g/dl) 

A Normal Control 42 ± 4.11 3.64 ± 0.38 13.01 ± 1.12 

B Diabetic Control 41 ± 3.98 3.72 ± 0.55 12.83 ± 0.43 

C Sample Treatment 44 ± 3.62 3.56 ± 0.04 13.12 ± 0.76 

D Sample Treatment 39 ± 5.19 3.18 ± 0.18 12.44± 0.66 

E Sample Treatment 42 ± 4.33 3.30 ± 0.91 12.02 ± 0.18 

F Sample Treatment 40 ± 4.76 3.69 ± 1.01 12.93± 1.37 

 
DISCUSSION 
In the present study, the bi-herbalethanolic extract of phyllanthus niruri and Moringa oleifera 
was investigated for hypoglycemic activity in STZ-induced diabetes as well as implications on 
the hematological parameters. The oral administration the extract significantly reduced the 
FBS of 24hours fasted diabetic rats. Both plants have been shown to be rich in polyphenols, 
flavonoids and alkaloids (Ezeonwu, 2012). Some plants with phytochemicals such as alkaloids 
have been reported to have hypoglycemic activity (Bever and Zahad, 1979). The 
hypoglycemic activity of the bi-herbal extract may be associated with flavonoids and alkaloids 
since phenolic compounds have been reported to possess anti-diabetic effects (Farjou et al, 
1987; Wegner and Fintelmann). Streptozotocin has always been used to induce diabetes in 
experimental animals. The mechanisms have been suggested that STZ enters the β-cells 
through GLT2 transporter causing alkylation of DNA. Szkudelski (2001) reported that this 
DNA damage induces activation of poly ADP-ribosylation process that is more important for 
the diabetogenicity of STZ than DNA damage itself, by a very complex mechanism he 
suggested STZ leads to free radical production and damages β-cells by necrosis hence. The 
mechanism by which this extract reduces the plasma glucose level is unclear, however, it is 
suggestive that the extract stimulates insulin secretion by increasing responsiveness of β-cells 
to both glucose and non-glucose secretagogues resulting in more insulin being released at all 
blood glucose concentration. Though the animals were fasted for 24hours before FBS 
estimation, the reduction in glucose level cannot be ascribed to food withdrawal since from 
the table, the values of the test group and the controls show otherwise.  The effect of the 
extract on the hematological parameters investigated showed there was no appreciable 
change on the WBC count, HB and PCV estimation as the values obtained fell within the 
reference range for rats as reported in Pass and Freeth (1993). Since all the hematological 
parameters considered in this study were not affected by the extract, it suggests that the 
extract may not have any negative implications and can be said to not possess any toxicity 
potential at the treated doses and considering other publications about the bi-herbal extract. 
Also, a significant observation in this study was the absence of any physical behavioral 
changes during the study and the hypothesis that blood sugar level may not have any 
relationship to WBC count in healthy or diabetic animals except another disease condition is 
present. Finally, this study shows hypoglycemic activity of bi-ethanolic extract of two herbs 
with no hematological implications. This study initiates the combination possibility of both 
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plant extracts in the management of diuretic conditions. The underlying mechanism stated is 
clearly suggestive as studies are required to substantiate this claim. 
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