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ABSTRACT 

Aim: To explore the anti-diabetic properties of the leaves of Manniophyton fulvum.  

Method: Diabetes was induced in wistar albino rats by single intravenous injection of 120mg/kg 
body weight of alloxan monohydrate and different doses of 100, 200 and 400mg/kg bodyweight 
of the ethanol-extract of Manniophyton fulvum leaves were administered to the diabetic rats. The 

blood glucose level of the rats were determined at two(2) weeks intervals for six(6) weeks using a 
glucometer and the results obtained were compared by means of one way analysis of variance 

(ANOVA) to the normal rats, untreated diabetic rats and metformin-treated rats at p≤0.05. 
Results: Results showed that the administration of the crude ethanol extract of M. fulvum leaves 
to alloxan-induced diabetic rats reduced the hyperglycaemic level from 13.70 ± 0.22mmol/l to 

5.63 ± 0.13mmol/l (100mg/kg group), 14.85 ± 0.66mmol/l to 5.15 ± 0.13mmol/l (200mg/kg 
group) and 15.19 ± 0.15mmol/l to 3.87 ± 0.08 mmol/l (400mg/kg group) after 6 weeks of 

treatment while the administration of metformin (1.4mg/kg) reduced the hypoglycaemic level 
from 14.80 ± 0.17mmol/l to 4.24 ± 0.19 mmol/l.  
Conclusions: The study suggests that the leaves of Manniophyton fulvum possess hypoglycaemic 

effect and supports the traditional use of M. fulvum for the treatment of diabetes indicating that 
the plant could be a good source of a potent anti-diabetic drug. 
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1. Introduction 

Diabetes mellitus is a growing threat to public health in modern society (Xiang et al., 2007). It is 
a metabolic disorder of the pancreas in which blood sugar (glucose) levels are abnormally high 
(hyperglycaemia) because either the body does not produce enough insulin, the hormone 

produced by beta cells of the islet of Langerhans that controls the amount of sugar in the blood 
(Rother, 2007), or the insulin produced cannot be used by the body (Mayfield, 1998). While 
some non- insulin dependent diabetic mellitus patients can be managed by diet alone, others 

require hypoglycaemic therapy and/or insulin (Majekodunmi et al., 2011). Although insulin 
therapy affords an effective glycaemic control, drawbacks such as oral ineffectiveness, short 

shelf life, requirement of constant refrigeration, parenteral therapy with its attendant abscesses 
and fatal hypoglycaemia in the event of excess dosage limit its usage (Majekodunmi et al., 
2011). On the other hand, pharmacotherapy with sulphonylureas, biguanides and thiazolidones is 

also associated with side effects (Swanston-Flatt, 1990). Therefore, there is an urgent need to 
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find safe and effective pharmacological interventions for diabetes mellitus (Monago et al., 2005).  
In recent years, the popularity of complementary medicine has increased considerably especially 

in areas where modern drugs are not readily available (Swanston-Flatt, 1990). Due to their 
relative safety and low costs, herbal medicinal plants are prescribed even when they are not 

standardized (Majekodunmi et al., 2008). 

One of the known antidiabetic medicinal plants used in the south eastern part of Nigeria is 

Manniophyton fulvum ( M. fulvum) and it remains one of the popular herbs amongst local 
traditional medicine practitioners in the region (Agbaire et al., 2013).  It belongs to the family 

euphorbiacea(Ojieh et al., 2013).  It is also geographically distributed widely in tropical 
Africa, from Sierra Leone to Sudan, and South-ward to Angola (Brown et al., 1913).  In African 
traditional medicine the root, stem, bark and leaf are credited with analgesic properties, and are 

used to treat diarrhea, stomach ache, cough, bronchitis, oxidative stress and inflammation (Nia et 
al., 2005).  According to unconfirmed folklore in the south-east of Nigeria, traditional herbalists 

have used the root extract of M. fulvum to treat erectile dysfunction.  The red stem sap is credited 
with hemostatic properties, while the leaf sap is used against ear problems (Nia et al., 2005).  In 
Congo (Brazzaville), it is considered a cicatrisant on wounds, and also good for treating 

dysentery and dysmenorrhea (Bouquet  et al., 1969; Bouquet  et al., 1974).  The red stem-sap is 
used topically in Ivory Coast on herpes and other dermal infections (Burkill, 1994).  

Furthermore, a decoction of the young shoots, bark and stem, the husk of the nut and the sap are 
used as remedy for cough in Congo (Brazzaville), Ivory coast and Sierra Leone (Bouquet et al., 
1969; Bouquet et al., 1974). 

The leaf of M. fulvum is credited with antioxidant and antidiarrheal properties (Ezeigbo et al., 
2010; Ojieh et al., 2013).  The leaf extract of the plant was found less toxic than the root extract, 

being that the dosage required to cause death in 50% of the animals using the root extract is 
about 800 mg/kg whereas the leaf extract produced toxicity at a dose of 1050 mg/kg (Agbaire et 

al., 2013). 

2. Materials and Methods 

2.1 Chemicals 

Alloxan monohydrate was obtained from Sigma Chemical Co. (St. Louis, M.O., USA) and a 
metformin tablet was obtained from the E-blend Pharmaceuticals (Port Harcourt, Rivers State, 

Nigeria.). All reagents were of analytical grade. 

2.2 Collection of Plant Materials and extract preparation 

Fresh leaves of Manniophyton fulvum were collected from Umuderim Village, Imo State, 
Nigeria. The leaves were identified and authenticated by the Hebarium unit of the Department of 

Plant Science and Biotechnology, University of Port Harcourt, Port Harcourt, Nigeria and a 
voucher specimen was deposited for reference purposes. The leaves of M. fulvum collected were 

sun-dried and grinded to fine-powder with an electric blender. The powdered leaves (600g) were 
subjected to soxhlet extraction using 1.5 litres of 95% ethanol at room temperature. The crude 
extract was oven-dried and powdered using an electric blender and then sieved. 

2.3 Animals 
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Fifty-four (54) Wistar albino rats (150-200g) of both sexes were obtained and bred in the animal 
house of the Department of Biochemistry, Faculty of Chemical Sciences, University of Port 

Harcourt, Port Harcourt, Nigeria. After randomization into various groups, animals were 
acclimatized for a period of 7 days before the start of experiments. Animals described as fasting 

had been deprived of food for at least 16 hours but had been allowed free access to drinking 
water. 

2.4 Induction of Diabetes 

Diabetes was induced by single intravenous injection of 120mg/kg of alloxan monohydrate 

(dissolved just before use in 20ml of distilled water) to overnight fasted rats. Animals in which 
hyperglycaemia was confirmed 72 hrs after the administration of alloxan injection (blood 

glucose level range of 12-15 mmol/l) were used for experiments. 

Table 1: Initial Concentration of Plasma glucose before treatment (72hrs after induction of 

diabetes)  

Group Treatment Plasma Glucose Concentration Before 

Treatment (mmol/L) 

   

I Normal Control Rats (NCR)                          6.55 ± 0.11a 
 

II 

 

Diabetic Control Rats (DCR) 

 

                        12.39 ± 0.12a 
      

Diabetic Control Rats (DCR)on 
Reference drug (Metformin(1.4 
mg/kg) 

 

                        14.80 ± 0.17a 

 
IV 

 
DCR on Ethanol extract 

(100mg/kg) 

 
                        13.70 ± 0.22a 

 
V 

 
DCR on Ethanol extract 

(200mg/kg) 

 
                        14.85 ± 0.66a 

 

VI 

 

DCR on Ethanol extract 
(400mg/kg) 

 

                        15.19 ± 0.15a 

Values with common superscript(a) show significant difference when compared to the normal 
control rats at p≤0.05. 

 

2.5 Hypoglycaemic activity 

Wistar albino rats were randomly allocated into six groups (I - VI) of nine rats each. Group I 
consisted of non-treated rats (negative control). Group II consisted of diabetic control rats 
(alloxan induced diabetic rats), diabetic rats in group III received metformin (1.4mg/kg) as 

standard reference drug (Nwauche et al., 2014; Kelechi et al., 2014) while diabetic rats in groups 
IV, V and VI received 100, 200 and 400mg/kg body weight respectively of the crude ethanol 
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leaves extract orally. The LD50 carried out by Agbaire, et al., 2013 on M. fulvum leaves justified 
the selection of the treatment doses.  Blood glucose levels were measured at 0 week (before 

receiving the extract) and at two weeks interval for 6 weeks using a glucometer (accu-check 
active, USA.) 

2.6 Statistical analysis 

The statistical analysis was carried out with Statistical Package for Social Sciences (SPSS) 
version 20. Data were expressed as mean ± SEM. Data were analysed using one way analysis of 
variance (ANOVA). Differences were considered to be significant when P ≤ 0.05.  

3. Results 

Results of the effect of the crude ethanol leaves extract of M. fulvum on the blood glucose level 
in alloxan-induced diabetic rats are presented in Figure 1. It showed that normal control rats 

(group I) maintained a fairly stable level of glucose throughout the study period with the values 
5.58 ± 0.12, 5.51 ± 0.27 and 4.82 ± 0.14 for 2, 4 and 6 weeks of the study respectively (Figure 

1). There was however significant (p ≤ 0.05) increase in the level of glucose concentration for 
the diabetic control rats (group II) with a hyperglycemic level of 12.39 ± 0.12, 11.36 ± 0.17, 
10.85 ± 0.08 and 9.88 ± 0.16 for 0, 2, 4 and 6 weeks respectively. Diabetic animals in group III 

treated with standard drug (metformin 1.4mg/kg body weight) showed a significant (p ≤ 0.05) 
decrease in plasma glucose levels on the 2nd, 4th and 6th week of treatment when compared with 

diabetic control group (group II) as shown in table 1. At the end of the 6 week administration of 
the ethanol extract of M. fulvum leaves to the diabetic rats, a significant decrease (p ≤ 0.05) was 
observed in all the extract-treated groups when compared to the diabetic control group. 
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Error bars represent percentage 

 
Superscript A(a) represents significant difference when group I (normal control rats) is compared 

with other groups at p ≤ 0.05. 
Superscript B(b) represents significant difference when group II (diabetic control rats) is 
compared with other groups at p ≤ 0.05. 

Superscript C(c) represents significant difference when group III (diabetic control rats on 
reference drug) is compared with other groups at p ≤ 0.05. 

Fig. 1: Effect of ethanol extract of the leaves of Manniophyton fulvum on Plasma Glucose 

levels of alloxan-induced Diabetic rats. 

 

4. Discussion 

Besides drugs classically used for the treatment of diabetes, several species of plants have been 

described as having hypoglycaemic activities (De Sousa et al., 2004; Colca, 2006). These herbal 
medicines have been recommended for the treatment of diabetes and are considered less toxic 
with fewer side effects than synthetic ones (De Sousa et al., 2004). 

According to the preliminary phytochemical screening carried out by Ojieh et al., 2013, 

Manniophyton fulvum leaves contain alkaloids, flavonoids, phenols, saponins, tannins and 
terpenoids. The anti-diabetic effect observed with the administration of the extract could be 
attributed to the presence of flavonoids, phenols and saponins as they have been reported to 

possess anti-diabetic potentials (Ramesh et al., 2013; Gowri SS et al., 2000; Umar MS, 2015). 

Flavonoids present in plants have been reported to exhibit hypoglycemic activity by regenerating 

damaged beta cells (Ramash et al., 2013), increasing insulin secretion (Cazarolli LH et al., 2009), 
significantly suppressing α – amylase and α – glucosidase (Sathya A and Siddhuraju P, 2012), 

showing insulin – mimetic role in glucose homeostasis (Cazarolli LH et al, 2013), inhibiting 
intestinal glucose uptake and renal reabsorption of glucose(Li JM et al, 2008) and diminishing 
carbohydrate reabsorption from intestine and reducing post prandial glucose levels (Ortiz-

Andrade RR et al, 2008). Saponins and phenols have also been shown to inhibit glucose 
transport by inhibiting sodium glucose co-transporter-1 (S-GLUT-1) in the intestine (Hakkins F 

L et al, 2007; Tiwari A K et al, 2002).  

The administration of ethanol extract of M. fulvum resulted in a significant (P ≤ 0.05) reduction 

in the blood glucose level of the diabetic rats when compared with diabetic rats that received no 
treatment. There was a significant (P ≤ 0.05) dose-dependent reduction in the blood glucose level 

after the extract administration. The maximium hypoglycaemic effect (3.87 ± 0.08) was achieved 
by the extract at a dose of 400mg/kg. There was a significant (P ≤ 0.05) difference between the 
effects of administration of the extract and those of metformin (1.4mg/kg). The study indicates 

that the ethanol leaves extract of M. fulvum possess antidiabetic activities comparable with the 
standard drug, metformin. The study clearly supports the traditional use of the plant for the 

treatment of diabetes. 

Conclusion 
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The results obtained from this study revealed that the ethanol extract of the leaves of 
Manniophyton fulvum possess anti-diabetic properties. The most effective dosage of the extract 

was observed at 400mg/kg body weight at the 6th week of study. This dosage, however, achieved 
more hypoglycaemic effect than the reference drug. 

This suggests the possibility of its use in the management of diabetes mellitus thus indicating 
that Manniophyton fulvum could be a promising plant for the development of an anti-diabetic 

drug. 

Acknowledgement 

The authors are grateful to members and staff of Evangel laboratories Port Harcourt for assisting 

in the laboratory analysis and to Mr. N. C. Azubuike for the animal handling. 

Conflict of Interest statement 

We declare that we have no conflict of interest. 

References 

Agbaire, P. O., Emudainohwo, J. O., and Peretiemo-Claire, B. O. (2013). Phytochemical 

screening and toxicity studies on the leaves of Manniophyton fulvum. International 
Journal of plant ,Animal  and Environmental Sciences. 3(1)1-6. 

Bouquet, A., and Debray, M. (1974). Plants medicinales dela C’ote d’Ivoire. Vol. 32. Paris: 

Travaux et Documents De’ I O.R.S.T.O.M. 
Bouquet, A. J. (1969).  Natural products as an alternative remedy.  (24th ed.).  Kew: Royal 

Botanic Gardens. 
Brown, N. E., Hutchinson, J., and Prain, D. (1913). Euphorbiaceae.  In W.T. Thiselton-Dyer, 

(Ed.).  Flora of tropical Africa. Vol. 6, (pp: 441-1020).  London, United Kingdom:  

Lovell Reeve and Co.   
Burkill, H. M. (1994). The useful plants of West Tropical Africa. 2nd edidition. Volume 2, 

Families E-I. Royal Botanic Gardens, Kew, Richmond, United Kingdom. pp636 
Cazarolli, L. H., Folador, P., Moresco, H. H., Brighente, I. M., Pizzoratti, M. G., and Silva, F. R. 

(2009). Stimulatory effect of apigenin-6-C-β-l-fucopyranoside on insulin secretion and 

glycogen synthesis.  European Journal of Medicinal Chemistry 44(11): 4668-4673. 
Cazarolli,  L. H., Pereira, D. F., Kappel, V. D., Folador, P., Figueiredo, M. D., and Pizzolatti, M. 

G. (2013). Insulin signaling: a potential signaling pathway for the stimulatory effect of 
kaempferitrin on glucose uptake in skeletal muscle. European Journal of  Pharmacology, 
712 (1–3): 1–7 

Colca, J. R. (2006). Insulin sensitizers may prevent metabolic inflammation. Journal of 
Biochemical Pharmacology. 72: 21-27. 

De Sousa, E., Zanatta, L., Seifriz, I., Creczynski-Pasa, T. B., Pizzolatti, M. G., Sypoganicz, B., 
and Silva, F. R. M. B. (2004). Hypoglycemic effect and antioxidant potential of 
kaempferol-3,7-0-(α)-dirhamnoside from Bauhinia forficate leaves. J Nat Prod. 67:829-

832. 
Ezeigbo, I. I., Ejike, C. E. C. C., and Ezeja, M. I., and Eneh, O. (2010). Antioxidant and 

Antidiarrheal activities of Manniophyton fulvum leaf extract in mice. Continental Journal 
of Animal and Veterinary Research, 2:41-47. 

Gowri, S. S., and Vasantha, K. (2000). Phytochemical Screening and Antibacterial Activity of 



     Journal of Biology and Genetic Research Vol. 1 No.8, 2015  www.iiardpub.org 
 

 

 
 

IIARD – International Institute of Academic Research and Development 
 

Page 29 

Syzygium cumini (L.) (myrtaceae) leaves extracts. International Journal of PharmTech 
Research. 2(2): 1569-1573.  

Hakkim, F. L., Girija, S., Kumar, R. S., and Jalaluddeen, M. D. (2007). Effect of aqueous and 
Ethanol extracts of Cassia auriculata L. flowers on diabetes using alloxan induced 

diabetic rats. Int J Diabetes Metab. 2007;15:100–6. 
Kelechi, T. N., Comfort. C. M., and Onwuka, F. (2014). Management of Diabetes Mallitus with 

Combined Therapy of Reducdyn and Matformin in streptozotocin- induced Diabetic Rats. 

Research Journal of Pharmacy and Technology, 7(1): 39-43. 
Li J. M., Che, C. T., Lau, C. B., Leung, P. S., and Cheng, C. H. (2006). Inhibition of intestinal 

and renal Na+–glucose cotransporter by naringenin. Int J Biochem Cell Biol, 38 (5–6): 
985–995. 

Majekodunmi, S. O., Ademola, A. O., and Odeku, O. A. (2008). Formulation of the extract of the 

stembark of Alstonia boonei as tablet dosage form. Trop J pharm Res. 7 (2): 987-994. 
Majekodunmi, S. O., Ademola, A. O., Solomon, U., and Odeku, O. A. (2011). Evaluation of the 

Anti diabetic properties of Mucuna puriens seed extract. Asian Pacific Journal of 
Tropical Medicine.(2011) 632 – 636  

Mayfield, J. (1998). Diagnosis and classification of diabetes mellitus-New Criteria. Journal of 

American Academy Family Physicians, 58, pp. 11–15 
Monago, C. C., and Alumanah,  E. O. (2005). Antidiabetic effect of Choloroform-Methanol 

Extract of Abrus Precatorius Linn Seed in Alloxan Diabetic Rabbit. Journal of Applied 
Science and Environmental Management. 9(1)85-88. 

Nia, R., Paper, D. H., Franz, G., Essien, E. E., Muganza, M., and Hohmann, G. (2005). Anti 

oxidant and anti-inflammatory activity of Manniophyton fulvum. Acta Horticulturae, 678: 
97-101. 

Nwauche, K. T., Monago, C. C., and Anacletus, F. C. (2014). Antihyperglycemic activity of 
the aqueous extract of costus afer stem alone and in combination with metformin. 
European Journal of Biotechnology and Bioscience. 1(5):19-25. 

Ojieh, E. A., Adegor, C. E., Ovuakporaye, I. S., and Ewhre, O. L. (2013). Preliminary 
Phytochemical screening and antidiarrheal properties of Manniophyton fulvum. Journal 

of Dental and Medical Science, 10 (2); 46-52. 
Ortiz-Andrade, R. R., Sanchez-Salgado, J. C., Navarrete-Vazquez, G., Webster, S. P., Binne, M., 

And Garcia-Jimenez, S. (2008). Antidiabetic and toxicological evaluations of naringenin 

in normoglycemic and NIDDM rat models and its implications on extra-pancreatic 
glucose regulation. Diabetes Obes Metab, 10 (11): 1097–1104 

Ramesh, R. P., Parasuraman, S., and Vijaya, C. (2013). Antidiabetic and antihyperlipidemic 
effects of an ethanolic extract of the whole plant of Tridax procumbens (Linn.) in 
streptozotocin-induced diabetic rats. Journal of Basic and Clinical Pharmacy 4(4):88-92 

Rother, K. I. (2007).  “Diabetes Treatment-Bridging the Divide”.  The New England Journal of 
Medicine.  356 (15): 1499-1501. 

Sathya, A. P., and Siddhuraju (2012). Role of phenolics as antioxidants, biomolecule protectors 
And as anti-diabetic factors - Evaluation on bark and empty pods of Acacia 
auriculiformis . Asian Pac J Trop Med, 5 (10): 757–765 

Swanston-Flatt,  S. K., Day, C., Bailey, C. J., and Flatt, P. R. (1990).Traditional plant treatments 
For diabetes: studies in normal and streptozotocin diabetic mice. Diabetologia, 33, pp. 

462–464. 
Tiwari, A. K., Rao, J. M. (2002). Diabetes mellitus and multiple therapeutic approaches of 



     Journal of Biology and Genetic Research Vol. 1 No.8, 2015  www.iiardpub.org 
 

 

 
 

IIARD – International Institute of Academic Research and Development 
 

Page 30 

phytochemicals: Present status and future prospects. Curr Sci. 2002;83:30–8. 
Umar, M. S.  (2015). Phytochemical Screening and Antidiabetic Effects of Extracts of the Seeds 

Of Citrullus lanatus in alloxan – induced diabetic albino mice. Journal of Applied 
Pharmaceutical Science 5(3): 51-54   

 Xiang,  L., Huang,  X., Chen,  L., Rao, P., and Ke, L. (2007). The reparative effects of 
Momordica charantia Linn extract on HiT-T15 pancreatic beta cells. Asia Pacific 
Journal of Clinical 

Nutrition, 16, pp. 249–252. 
 


