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ABSTRACT 
 
Medicinal plants are reservoirs of natural products with anti-diabetic potentials. In the 
present study we screened Costus afer for the presence of plant products and to study the 
effects of the methanolic leaf extract of the plant on fasting blood glucose of normal rats. 
Adult male wistar strain albino rats were given graded doses (200-800mg/kg) of the 
methanolic leaf extract of Costus afer, standard hypoglycaemic drug glibenclamide or a 
combination of the two in the presence or absence of oral glucose feeding. Fasting blood 
glucose was monitored for 6 hours post administration of drugs. Phytochemical studies 
revealed relative amounts of alkaloids, flavanoids, tannins, phenols, glycosides and 
terpenoids. Costus afer showed significant hypoglycaemic effect (p<0.05) comparable with 
the standard drug. However, the plant extract did not reduce blood glucose in glucose fed 
rats. Also, a combination of plant extract and glibenclamide caused a significant reduction in 
fasting blood sugar of both glucose loaded and unloaded rats. The results validate the use of 
Costus afer as a hypoglycaemic plant in native medicine. These effects could be attributed 
to its phytochemical constituents. Costus afer could be a promising plant for the 
development of anti-diabetic drugs. 
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1. INTRODUCTION 
 
Diabetes mellitus is an endocrine and metabolic disorder that poses considerable threat 
worldwide in the 21st century (Adewole and Ojewole, 2009).  The central identifying features 
of diabetes mellitus are hyperglycemia, hypoinsulinemia, dyslipidemia. Currently diabetes is 
controlled by diet, exercise, insulin replacement therapy and by the use of herbal 
hypoglycemic agents (Mallick et al., 2007).  
 
However, available oral hypoglycemic drugs have many side effects such as nausea and 
vomiting, cholestatic jaundice, agranulocytosis, aplastic and hemolytic anemias, generalized 
hypersensitivity reactions, dermatological reaction and lactic acidosis.  
 
Therefore, searching for effective, low cost and less side effected hypoglycemic agents is 
important. In the past experimental evidences have in the past confirmed the hypoglycaemic 
activity of a number of indigenous African medicinal plants. Furthermore, after the 
recommendations made by the WHO on diabetes mellitus, investigations on hypoglycaemic 
agents from medicinal plants have become more important and the search for more effective 
and safer hypoglycaemic agents has continued to be an important area of active research. 
World ethnobotanical information about medicinal plants reports that almost 800 plants could 
be used to control diabetes mellitus (DM) (Udayakumar et al., 2009).  
 
Costus afer also known as ginger lily or bush cane (Iwu, 1993) is common in many parts of 
the world and also to the people of Nigeria. In Nigeria, among the Ibos, it is commonly called 
“okpete”, “okpoto” or “okpete ohia” (Iwu, 1983), Hausas, it is called “kakizuwa”, Yorubas call 
it “tete-egun” and the Efik, “mbritem” (Iwu, 1993). The succulent stem is chewed as a 
remedy for cough. The root decoction is administered for the treatment of sleeping sickness 
and stomach ache (Iwu, 1993). Most important to this work is the use of this plant in the 
treatment of diabetes mellitus in folklore medicine (Udem and Ezeasorm, 2010).  
 
This study is designed to screen the phytochemical constituents of the leaves of this plant 
and also to study its effect on blood glucose of rats. 
 
2 METHODOLOGY 
 
2.1 PLANT MATERIAL 
 
Fresh leaves of Costus afer were collected in the month of February from Oganaji area of 
Anyigba, Nigeria. They were thereafter authenticated in the Department of Biological 
Sciences, Kogi State University, Anyigba, Nigeria. The plant leaves were washed, air dried 
and pulverized. To obtain the methanolic extracts, 800 g of plant material was soaked in 2 
litres of methanol for 48 hours. The residue was removed by filteration and the filterate was 
concentrated under reduced pressure by a rotary evaporator at 40 °C. 
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2.2 PHYTOCHEMICAL SCREENING OF PLANT EXTRACT 
 
A small portion of the dry extract was used for the phytochemical tests for compounds which 
include alkaloids, flavonoids, tannins, saponins, glycosides, phenol and terpenoids  in 
accordance with the methods of Harbone (1998), Trease and Evans (1996) and Sofowara 
(2006). Phytochemical screening was done by physical examination of intensity of the colour 
of reaction mixture compared with blanks (i.e., without of plant samples) and highest 
possible intensity of colour type. 
 
2.3 ANIMALS 
 
Adult male wistar albino rats weighing 180-200 g were acclimatized for a period of 15 days 
at room temperature of 250C, relative humidity of 70-80% and 12 hour dark/light cycle. They 
were housed in the animal house of Department of Biochemistry, Kogi State University, 
Nigeria and fed with standard pellets and water ad libitum.  
 
2.4 EXPERIMENTAL DESIGN 
 
Experimental rats fasted for 12 hours were divided into 10 groups of 6 rats each. Animals 
received either standard hypoglycaemic drug glibenclamide (GB), graded doses of leaf 
extract (LE) of Costus afer, LE + glucose, LE + GB or Costus afer + GB + glucose as 
follows: 
 
Group  1- Normal control (distilled water) 
Group   2- Glibenclamide (GB) 5 mg/kg body weight  
Group  3- LE 200 mg/kg body weight 
Group  4- LE 400 mg/kg body weight 
Group  5- LE 800 mg/kg body weight 
Group  6- LE 200 mg/kg + Glucose 2 g/kg body weight 
Group  7- LE 400 mg/kg + Glucose 2 g/kg body weight 
Group  8- LE 800 mg/kg + Glucose 2 g/kg body weight 
Group  9- LE 400 mg/kg + 2.5 mg/kg  GB body weight 
Group  10- LE 400 mg/kg + 2.5 mg/kg GB  + Glucose 2 g/kg body weight 
 
All treatments were administered at single dose by gavage and glucose level was monitored 
over 6 hours. In the case of glucose administration animals were pre-treated with the plant 
extract 1 hour before oral glucose administration. 
 
2.5 HYPOGLYCAEMIC STUDY IN NORMAL RATS 
 
The blood of animals was collected by tail bleeding and their fasting blood glucose estimated 
by an automatic one touch glucometer. Initial blood glucose level was compared with change 
in glucose level over 6 hours post administration of drugs. 
 
2.6 HYPOGLYCAEMIC STUDY IN GLUCOSE FED RATS 
 
Glucose was dissolved in distilled water and administered at a dose of 2 g/kg body weight of 
rats one hour after an administration of a single dose of drug. The blood glucose level was 
thereafter monitored for 5 hours. Co-administration studies of GB and LE was designed to 
determine the complementarities of the two regimens. 
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2.7 STATISTICAL ANALYSIS  
 
Standard statistical package SPSS 15.0 was used to compute analysis of variance (ANOVA) 
at a significance level of p <0.05. Each result is a mean of at least 5 determinations. 
 
3 RESULTS AND DISCUSSION 
 
Results of phytochemical screening revealed that the plant extract contains appreciable 
amount of terpenoids; moderate amounts of alkaloids, flavanoids, phenols; and trace amount 
of tannins, saponins and glycosides (Table 1). 
 
Oral administration of the methanolic leaf extract of Costus afer showed a dose dependent 
hypoglycemic effect as revealed in Figure 1. Doses of 200 mg/kg and 800 mg/kg produced 
significant hyoglycemic effect in fasted normal rats by 34.22% and 59.21%, respectively. 
Oral administration of 5 mg/kg glibenclamide also caused significant reduction (p<0.05) in 
fasting blood glucose comparable with 200 mg/kg LE but much less than 800mg/kg LE. 
Contrary to this is a rapid increase (p<0.05) in fasting blood glucose experienced when 
glucose was co-administered with the LE as shown in Figure 2.  
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Fig. 1. Effect of varied doses of methanolic leaf extract of 
Costus afer on the fasting blood sugar of normoglycaemic 

rats (LE- Leaf extract ; GB-Glibenclamide)
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Studies for complementarities of LE and GB displayed positive results. As shown in figure 3, 
co-administration of 400mg/kg LE and 2.5 mg/kg GB caused a 56.58% and 36.84% 
reduction in fasting blood sugar over 6 hours in the absence and presence of oral glucose 
feeding respectively.  
 
 

 
Table 1. Qualitative analysis of phytochemcal constituents  

of leaf extract of Costus afer 
 

Compounds  Presence  
Alkaloids  
Flavanoids  
Tannins  
Saponin  
Glycosides  
Phenol  
Terpenoids  

++ 
++ 
+ 
+ 
+ 
++ 
+++ 

+++  appreciable amount; ++  moderate amount; + trace amount 
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Fig. 2. Effect of varied doses of methanolic leaf extract of 
Costus afer on oral glucose tolerance of normal rats 

(LE- Leaf extract ; GB-Glibenclamide)
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The use of medicinal plants in the treatment of diabetes mellitus is an age long practice. We 
investigated the phytochemical composition of leaves of Costus afer and also studied the 
effects of its methanolic extract on fasting blood glucose of rats.  
  
From phytochemical analysis, it was found that the major constituents of the extract were 
terpenoids, flavonoids, phenols, alkaloids, glycosides and tannins. Over 150 plants extracts 
and some of their active principles including flavonoids are known to be used for the 
treatment of diabetes (Meiselman et al., 1976; Choi et al., 1991; Hassig et al., 1999; Chude 
et al., 2001). Moreover, tannin-containing drug demonstrated antidiabetic activity (Iwu, 1983, 
1980; Klein et al, 2007). Similarly, several phenolic compounds and flavonoid possess 
marked anti-diabetic activity (Hsu et al., 2000). Possibly the insulin-like activity of these 
bioactive compounds inherent in Costus afer is responsible for its hypoglycaemic effects.  
 
 

 
 
The bioactive agents possibly mobilised glucose to their store while decreasing the blood 
glucose level. On the contrary methanolic leaf extract of Costus afer caused a rapid increase 
of blood glucose level. While the explanation may be farfetched, it could be opined that may 

0

20

40

60

80

100

120

140

0hr 1hr 2hr 4hr 6hr

B
lo

od
 g

lu
co

se
 c

on
ce

nt
ra

tio
n 

(m
g/

dl
)

Time (hr)

Fig. 3. Effect of co-adminstration of methanolic leaf 
extract of Costus afer and glibenclamide on glucose 

tolerance of normal rats 
(LE- Leaf extract ; GB-Glibenclamide)

normal control
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LE 400mg/kg + GB 2.5 
mg/kg



 
 
 
 

British Journal of Pharmaceutical Research, 1(1): 1-8, 2011 

7 
 

be glucose and the bioactives in the plant material are competing for same binding sites 
thereby inhibiting glucose uptake from the blood. Positive results from the experiments 
utilising both glibenclamide and the plant extract points at the possibility of using both in 
complementary treatment of diabetes mellitus without fear of drug-drug interaction. 
 
4 CONCLUSION 
 
This study reveals that Costus afer contains anti-diabetic drug principles that require further 
characterization. 
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