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Background: Leptadenia hastata (Pers) Decne (Apocynaceae) is a familiar medicinal plant utilized in northern Nigeria either singly or together 

with conventional drugs to treat diabetes mellitus.

Objective: This study investigated the influence of concurrent administration of the methanol leaf extract of L. hastata with Metformin or 

Glibenclamide on blood glucose handling in normal male Wister rats. 

Methods: One hundred and twenty-eight normal rats were randomized into 16 groups of 8 rats each. The first group served as a vehicle-

administered control. Three groups were treated with three increasing doses of the extract using a semilogarithmic scale (50mg/kg, 150mg/kg 

and 500mg/kg respectively). Another three groups were treated with Glibenclamide at doses of 0.3mg/kg, 1mg/kg and 3mg/kg respectively. 

Another three groups were treated with metformin at doses of 30mg/kg, 100mg/kg, and 300mg/kg respectively. Another three groups were 

treated with metformin (100mg/kg) co-administered with the extract at 50mg/kg, metformin 100mg/kg and the extract at 150mg/kg, 

metformin 100mg/kg and the extract at 500mg/kg respectively. The last three groups received Glibenclamide at 1mg/kg co-administered with 

the methanol extract at 50mg/kg, Glibenclamide at 1mg/kg with the extract at 150mg/kg, and Glibenclamide 1mg/kg with the extract at 

500mg/kg respectively.  Oral glucose tolerance test (OGTT) was conducted following 8 hours of fasting. 

Results: The result revealed a significant reduction in the total area under the glucose tolerance curve when metformin was co-administered 

with the extract in normal rats. 

Conclusion: The findings suggest that the methanol leaf extract of L. hastata when co-administered with metformin caused an enhancement 

of the effect of metformin following OGTT in normal rats. 

Keywords: Blood glucose, extract, metformin, glibenclamide, glucose tolerance.

lants with medicinal properties have been used since antiquity for the treatment and Pmanagement of diabetic mellitus (DM) in traditional medicine systems of many 

cultures worldwide (1). Recently, the World Health Organization (WHO) encouraged the 

use of herbal medicinal plants for the management of DM and further promoted the 

expansion of the frontiers of scientific evaluation of hypoglycaemic properties of diverse 

plant species (2). Consequently, current statistics suggest that over 80% of the world 

population apply resources derived from traditional medicine for their primary health 

care (2). About one-third of outpatients attending the diabetic clinics in Nigeria use 

herbal products concurrently with conventional antidiabetic drugs (3). The concurrent 

use of herbal products with conventional antidiabetic drugs may have an influence on the 

antidiabetic effect of the drugs. (4–6) Metformin is the most frequently prescribed 

antidiabetic drug in Nigeria (7). Leptadenia hastata (pers) decne (Apocynaceae) is a 

common medicinal plant used in Northern Nigeria either singly or together with 

conventional drugs to treat diabetes mellitus (8,9). It is not known whether  will L. hastata

have an influence on the antidiabetic effect of metformin or glibenclamide when the two 

are used concurrently. This study aimed to evaluate the influence of concurrent 

administration of the methanol leaf extract of  with selected oral hypoglycaemic L. hastata

agents on blood glucose handling in normal rats.                                           



Materials and Methods
Materials
Drugs and Reagents

Metformin and Glibenclamide were ordered from 

Chem Cruz, USA. Glucose (kermel) and methanol were 

ordered from Sigma Aldrich USA. All reagents were of 

analytical grade.

Animals

Male Wistar rats weighing 120-150g (8-10 weeks) 

were obtained from Institute for Advanced Medical 

Research and Training (IMRAT), University College 

hospital, Ibadan, Nigeria. The rats were maintained 

according to the minimum requirements of the 

international guidelines for the use of animals (10). 

During the 2 weeks of acclimatization, the animals 

were fed with a commercial diet (Vital Feed Nig. Ltd) 

and allowed access to water ad libitum (10). They were 

then fasted for 8 hours before the commencement of 

the experiment (10). Ethical clearance with clearance 

number PTAC/Lh/(Me)OT/35-21 was sought from 

UDUS eth ica l  c learance committee before 

commencement of the in vivo study.

Methods
Collection of plant material

Fresh leaves of  were collected from the L. hastata

biological garden at the permanent site of Usmanu 

Danfodiyo University Sokoto. The plant sample was 

authenticated at the Herbarium of the Botany unit of 

t h e  s a m e  I n s t i t u t i o n .  A  v o u c h e r  n u m b e r 

PCG/UDUS/ASCL/0002 was collected for the plant 

material specimen, which was deposited at the 

herbarium of the same unit.

Preparation of leaf extract

The leaves were air dried (to constant weight) at room 

temperature and pulverized into a fine powder. One 

hundred (100) grams of the sample was separately 

extracted with 95% methanol for 24 hr (8). The extract 

was filtered and concentrated to semisolid form under 

reduced pressure using rotary evaporator at 35oC. 

This was then finally dried in an aerated oven at 35oC. 

The percentage yield was calculated for the extract. 

The dried extract obtained was preserved at 4oC until 

needed for use. 

Qualitative Phytochemical Screening 

The extract was subjected to the various chemical tests 

for phytochemicals using standard procedures. 

(11–13).

Experimental Design of the In vivo Study

Determination of the antidiabetic drug which, when 

co-administered with the extract, is likely to have a 

better glucose handling in normal rat.

One hundred and twenty-eight normal rats were 

randomized (using Decision Analyst software) into 16 

groups of 8 rats each. Due to practical reason, the 

experiment was conducted in 6 batches (of 3, 3, 3, 3, 2 

and 2 groups respectively) separated one day apart. 

The first group served as a vehicle-administered 

control. Three groups were treated with three 

i n c r e a s i n g  d o s e s  o f  t h e  e x t r a c t  u s i n g  a 

semilogarithmic scale (50mg/kg, 150mg/kg and 

500mg/kg respectively) (14). Another three groups 

were treated with Glibenclamide at doses of 0.3mg/kg, 

1mg/kg and 3mg/kg respectively. Another three 

groups were treated with metformin at doses of 

30mg/kg, 100mg/kg, and 300mg/kg respectively.  

Another three groups were treated with metformin 

(100mg/kg) co-administered with the extract at 

50mg/kg, metformin 100mg/kg and the extract at 

150mg/kg, metformin 100mg/kg and the extract at 

500mg/kg respectively. The last three groups received 

Glibenclamide at 1mg/kg co-administered with the 

methanol extract at 50mg/kg, Glibenclamide at 

1mg/kg plus the extract at 150mg/kg, Glibenclamide 

1mg/kg combined with the extract at 500mg/kg 

respectively as shown in below (Table 1).

Table 1: Groups of Rats 

Oral glucose tolerance test was conducted as 

described below following 8 hours of fasting. 

Oral glucose tolerance test

Glucose (2 g/kg) was given orally thirty minutes after 

the administration of the respective treatments. Blood 

samples were collected (by tail tipping) at 0 min (just 

before glucose loading), 30 min, 60 min, 90 min, and 
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120 min after glucose administration for glucose 

determination using standardized glucometer (Accu 

Check ®).   

Statistical analysis

Data were analyzed using GraphPad Prism Version 7.0. 

The data were summarized as mean ± Standard 

Deviation. Analysis of Variance (ANOVA) with post hoc 

tests (Dunnet) was used to compare the difference 

between different groups. A p-value p<0.05 was 

considered to be statistically significant. 

Results

Percentage yield of the methanol leaf extract of L. 
hastata

The percentage yield of the methanol leaf extract of L. 

hastata was 9.3%.

Phytochemical analysis of the methanol leaf extract of 
L. hastata

Phytochemical analysis of methanol leaf extract of L. 

hastata revealed the presence of cardiac glycosides, 

s tero ids/t r i terpenoids ,  phenol ,  flavonoids , 

carbohydrates, tannins, saponins, and alkaloids (Table 

2).

Table 2. Phytochemical analysis of the methanol 
leaf extract of  L. hastata

+ = Present, ND = Not detected

Influence of co-administration of the methanol 
leaf extract of  and metformin on oral L. hastata
glucose tolerance curve in normal Rats following 
single dose treatment

The co-administration of the methanol leaf extract of 

L. hastata at 500mg/kg and metformin at 100mg/kg 

resulted in a significant (P�0.05) reduction in the total 

area under the oral glucose tolerance curve in normal 

Rats (Fig. 1.b). Compared with metformin at 

100mg/kg, a significant reduction in the total area 

under the oral glucose tolerance curve was observed 

in the group of rats co-administered with metformin at 

100 mg/kg and the  extract at 500 mg/kg L. hastata

concurrently (Fig.1.b). 

 

 

Figure 1: Effects of co-administration of the methanol leaf extract of 

L. hastata and metformin on (a) oral glucose tolerance test curve and 

(b) total area under the glucose tolerance curve in normal Rats. Data 

are presented as mean ± SEM; a signifies P<0.05 when compared 

with metformin at 100mg/kg, n= 8. One way ANOVA with Dunnett's 

multiple comparison post hoc tests was used to arrive at the P value.

Effects of co-administration of the methanol leaf 
extract of  and glibenclamide on oral L. hastata
glucose tolerance curve in normal rats following 
single dose treatment

Compared with the normal control group, no 

significant reduction in the total area under the oral 

glucose tolerance curve (P>0.05) was observed in the 

glibenclamide-treated group. There was also no 

significant difference between glibenclamide-treated 

group and the rats treated with the extract (at three 

doses) alone or in combination with glibenclamide (at 

1 mg/kg; Fig. 2.b).

 

 

Figure 2: Influence of co-administration of the methanol leaf extract 

of  and Glibenclamide on (a) oral glucose tolerance test L. hastata

curve and (b) total area under the glucose tolerance curve in Normal 

Rats. Data are presented as mean ± SEM; No significant difference 

was observed when the treated groups were compared with 

Glibenclamide at 1mg/kg, n= 8. One-way ANOVA with Dunnett's 

multiple comparison post-hoc tests.
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Discussion

Plant  chemica l  const i tuents  const i tute  an 

indispensable part of medicinal plants and are 

responsible for their numerous bioactivities. The 

preliminary phytochemical screening of the methanol 

leaf extract of  revealed the presence of L. hastata

cardiac glycosides, steroids/triterpenoids, phenols, 

flavonoids, carbohydrates, tannins, saponins, 

a lka lo ids .  The presence of  some of  these 

phytoconstituents in the methanol leaf extract of L. 

hastata has been previously documented (15–17). 

Some of the phytochemicals found in the extract, 

namely cardiac glycosides, triterpenoids, flavonoids, 

tannins, saponins, alkaloids have been reported to 

possess antihyperglycaemic activity (18–21). This 

study revealed that the methanol leaf extract of L. 

hastata at all doses did not show any significant 

difference in the total area under the glucose 

tolerance curve between the extract-treated groups 

and the vehicle-treated controls in normal rats. 

However, compared with metformin-treated group (at 

100 mg/kg), an improvement in glucose tolerance 

(evidenced by significant reduction in the total area 

under the oral glucose tolerance curve) was observed 

in normal rats when metformin at 100mg/kg was co-

administered with the extract at 500mg/kg, indicating 

enhancement of effect of the drug. Therefore, the 

enhanced effect of metformin may be due to the 

presence of any of these phytochemicals either singly 

or in combination. On the other hand, no significant 

improvement in oral glucose tolerance was observed 

in normal rats when the extract at 500mg/kg was co-

administered with glibenclamide at 1mg/kg, 

compared with the group of rats treated with 

glibenclamide (at 1 mg/kg) alone, suggesting no 

enhancement of the effect of Glibenclamide by 

concurrent use of the extract. 

This study has also revealed that the methanol leaf 

extract  of   may not  cause acute L .  h a s t a t a

hypoglycaemia in normal rats with maximum dose of 

500mg/kg administered.  Similar study has shown that 

the aqueous root extract of  administered at a L. hastata

dose of 400mg/kg did not show significant decrease in 

blood glucose level following daily administration for 

2 weeks in normal rats. When administered daily at 

doses of 600 and 800mg/kg for 1 week, there was 

significant reduction from the zero-hour blood 

glucose level (22).

Conclusion

It could be concluded that the methanol leaf extract of 

L. hastata when co-administered with metformin 

caused a significant reduction in the total area under 

the glucose tolerance curve in normal rats. When 

administered singly, the methanol leaf extract of L. 

hastata may not cause acute hypoglycaemia in normal 

rats with maximum dose of 500mg/kg administered. 

 

Conflict of interest 

None 

References

ISSN: 2782-7550 (Print) ISSN: 2782-7542 (Online)279Annals of Basic and Medical Sciences Vol. 3 No. 2 Jul - Dec. 2022

https://www.abms.udusok.org

Aluefua et al... Concurrent Administration of the Methanol Leaf Extract of Leptadenia Hastata (Pers) Decne (Apocynaceae) With 

Metformin or Glibenclamide Influences Blood Glucose Handling in Normal Rats

doi.org/10.51658/ABMS.202232.4

1. Kaushal S, Dev D, Prasad D, Sharma R, Hira S. Antidiabetic potential 

of herbal plants. J Drug Deliv Ther. 2019;9(3):1085–93. 

2. Ijomone OR, Ekpe EL. Antidiabetic potentials of common herbal 

plants and plant products: A glance. Int J Herb Med. 

2016;4(4):90–7. 

3. Awodele O, Osuolale J. Medication adherence in type 2 diabetes 

patients. Afr Health Sci. 2015;15(2):513–22. 

4. Hassanpour-Fard M, Hosseini M, Vazifeshenas-Darmiyan K, 

Hassanzadeh-Taheri M, Doostabadi M, Moodi H. Co-

administration effects of aqueous extract of turnip leaf and 

metformin in diabetic rats. J Tradit Complement Med. 

2017;8(1):178–83. 

5. Bugudare US, Divakar K, Krishnaveni BR, Ashfaq M. Influence of 

Hydroalcoholic Extract of Cinnamomum Cassia on Anti-Diabetic 

Effect of Glibenclamide, Metformin Alone and Their Combination. 

Pharmacologyonline. 2011;2:798–807. 

6. Ohadoma S, Michael H. Effects of co-administration of methanol 

leaf extract of Catharanthus roseus on the hypoglycemic activity of 

metformin and glibenclamide in rats. Asian Pac J Trop Med 

[Internet]. Hainan Medical College; 2011;4(6):475–7. Available 

from: http://dx.doi.org/10.1016/S1995-7645(11)60129-6

7. Eraga SO, Arhewoh MI, Oruh EP, Iwuagwu MA, Eraga S, De A. A 

comparative evaluation of the pharmaceutical quality of different 

brands of metformin hydrochloride tablets available in Abuja, 

Nigeria. West African J Pharm. 2017;28(281):61–71. 

8. A, Aliero AA, Saidu Y, Muhammad S, Musa U, Katsina PMB. 

Hypoglycaemic and Hypolipidaemic Effects of Leptadenia hastata 

(Pers.) Decne in Alloxan-Induced Diabetec Rats. Niger J Basic Appl 

Sci. 2011;19(2):187–92. 

9. Aliero AA, Wara SH. Validating the medicinal potential of 

Leptadenia hastata. African J Pharm Pharmacol. 2009;3(1):335–8. 

10. NRC. National Research Council (US) Committee for the Update of 

the Guide for the Care and Use of Laboratory Animals. Guid Care 

Use Lab Anim. 2011;8:1–246. 

11. Harborne. Phytochemical methods of extraction. chapman and 

hall, london. 1993;(2):135–203. 

12. Harris R. Trease and Evans' pharmacognosy. Int J Aromather 

[ I n t e r n e t ] .  2 0 0 3 ; 1 3 ( 1 ) : 5 5 .  A v a i l a b l e  f r o m : 

http://linkinghub.elsevier.com/retrieve/pii/S0962456203000511

13. Sofowora A. Research on Medicinal Plants and Traditional 

Medicine in Africa. J Altern Complement Med [Internet]. 

1 9 9 6 ; 2 ( 3 ) : 3 6 5 – 7 2 .  A v a i l a b l e  f r o m : 

http://www.liebertonline.com/doi/abs/10.1089/acm.1996.2.365

14. Foucquier J, Guedj M. Analysis of drug combinations: current 

methodological landscape. Vol. 3, Pharmacology Research and 

Perspectives. 2015. p. 1–11. 

15. Bello A, Aliero AA, Saidu Y, Muhammad S, Musa U, Katsina PMB. 

Phytochemical Screening , Polyphenolic Content and Alpha-

Glucosidase Inhibitory Potential of Leptadenia hastata (Pers.) 

Decne. Niger J Basic Appl Sci. 2011;19:181–6. 

16. Ukwuani AN, Igbokwu MO. In vitro antidiabetic effect of 

Leptadenia hastata leaves fractions. Biosci Res Support. 

2016;1(July 2015):40–6. 

17. Maina VA, Sandabe UK, Williams A, Mahre MB. Phytochemical 

analysis and acute toxicity of Leptadenia hastate Pers (Decne) leaf 

in albino. Sahel J Vet Sci. 2015;14(January):43–7. 

18. Weng Y, Yu L, Cui J, Zhu YR, Guo C, Wei G, et al. Antihyperglycemic, 

hypolipidemic and antioxidant activities of total saponins 



extracted from Aralia taibaiensis in experimental type 2 diabetic 

rats. J Ethnopharmacol. 2014;152(3):553–60. 

19. Babby A, Elanchezhiyan C, Suhasini S, Chandirasegaran G. 

Antihyperglycemic effect of tannic acid in streptozotocin induced 

diabetic rats. Int J Curr Res. 2014;6(3):5396–8. 

20. Hule AK, Shah AS, Gambhire MN, Juvekar AR. An evaluation of the 

antidiabetic effects of Elaeocarpus ganitrus in experimental 

animals. Indian J Pharmacol. 2011;43(1):56–9. 

21. Konaté K, Yomalan K, Oksana S, Patrice Z, Marian B, Van-Damme P, 

et al. Free Radicals Scavenging Capacity, Antidiabetic and 

Antihypertensive Activities of Flavonoid-Rich Fractions from 

Leaves of Trichilia emetica and Opilia amentacea in an Animal 

Model of Type 2 Diabetes Mellitus. Evidence-Based Complement 

Altern Med. 2014;2014:1–14. 

22. Sanda KA, Sandabe UK, Auwal MS, Bulama I, Bashir TM, Sanda FA, 

et al. Hypoglycemic and antidiabetic profile of the aqueous root 

extracts of Leptadenia hastata in albino rats. Pakistan J Biol Sci. 

2013;16(4):190–4. 

ISSN: 2782-7550 (Print) ISSN: 2782-7542 (Online)280Annals of Basic and Medical Sciences Vol. 3 No. 2 Jul - Dec. 2022

https://www.abms.udusok.org

Aluefua et al... Concurrent Administration of the Methanol Leaf Extract of Leptadenia Hastata (Pers) Decne (Apocynaceae) With 

Metformin or Glibenclamide Influences Blood Glucose Handling in Normal Rats

doi.org/10.51658/ABMS.202232.4


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

