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Abstract  

Objective: To assess the protective effect of ethanol leaf extract of Sphenocentrum jollyanum (SJ) (Menispermaceae) on beta cells 

against alloxan treated rabbits. 

Material & Methods: Rabbits of both sexes, divided into 6 groups (8 per group) received oral treatment as follows: groups A and B 

received Tween 80 (2 %) solution; group C received 10 mg/kg of glibenclamide; groups D, E and F    received 50, 100 and 200 mg/

kg of SJ. A week later (day 0), basal glycaemia was determined (72.4±3.5) followed by alloxan challenge at 170 mg/kg intrave-

nously with the exception of group A. Blood was collected at days 0, 3, 5, 10 and 15  and analyzed. Inflammatory activity was 

evaluated using C - reactive protein (CRP) as biomarker. Superoxide dismutase (SOD), catalase (CAT), lipid peroxidation (TBARS) 

and glutathione (GSH) were used to assess oxidative     activity. 

Results: At day 3, glycaemic increase of 157.2 ± 4.7, 153.2 ± 8.2 and 150.2 ± 9.5 (50, 100 and 200 mg/kg) was       observed in the 

group that received SJ. Decrease however occurred from day 5 which continued to the last day of the experiment. On the con-

trary, progressive increase occurred in diabetic control. Tissue histology of the extract group showed no lesion. The CRP level 

which was slightly elevated in the extract group at day 3, decreased appreciably at day 15. Decrease in SOD and CAT activities 

which occurred at day 3 in SJ treated increased at day 15. Also, the       elevated levels of hepatic GSH in extract treated demon-

strated an enhanced biosynthesis of antioxidative enzymes. 

Conclusion: SJ leaf effectively protected the beta cells against oxidative damage. 
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1. Introduction 

D iabetic mellitus (DM) is a chronic multifactorial      

disease that is characterized by hyperglycaemia.1 The 

incidence of this disease has reached an alarming proportion 

constituting a major global health problem in the 21st     

century. Although a considerable inroad has been made to 

understand its pathophysiology, it is a disease that still     

defies effective control.  DM has been identified as a clinical 

syndrome with the highest rate of prevalence and mortality 

worldwide.2,3 In DM, the persistent high level of blood      

glucose enhances the production of reactive oxygen species 

(ROS) from protein glycation and glucose  autoxidation     

resulting in lipid peroxidation.4,5 Accordingly, there is sharp 

reduction in endogenous free radical scavenging mechanisms 

responsible for breaking down ROS activity.6  

Sphenocentrum jollyanum (SJ) is a rain forest plant, a 

tiny shrub that belongs to the family of Menispermaceae 

(Pierre). It grows naturally along the west coast of     

sub-Saharan African countries where it has been        

traditionally used for the remedy of different diseases. 

The leaf is elliptical in shape and grows up to 20cm in 

length with the breadth of 5-12cm.7 SJ leaf has been 

shown to display a wide spectrum of biological and   

pharmacological activities. Its medicinal importance was 

first reported by Dalziel8 in which it was noted that the 

leaves decoctions were used as vermifuge. It is reputed 

for use in dressing wounds particularly chronic wounds, 

feverish conditions, cough as well as being an            

aphrodisiac.8,9 This part of the plant has been            

scientifically validated to possess significant              

anti-inflammatory, anti-angiogenic and analgesic     

properties. It has equally been found to be potent 

against polio type-2 virus10 while its antidiabetic effect 
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has also been verified.11 

Since high level of ROS has been found to play a role in 

the pathogenesis of DM12,13, anti-diabetic compound with 

anti-inflammatory and anti-oxidant properties will be a 

good prophylaxis against DM. This study was therefore, 

designed to investigate the protective,                      

anti-inflammatory and anti oxidative role of SJ leaf on      

rabbits challenged with alloxan monohydrate. 

2. Material and Methods 

2.1. Plant material 

The aerial part of SJ was obtained in the wild from a 

farm land located in Ijebu-Oru community, Ogun State, 

Nigeria. They were authenticated by a taxonomist, Dr. 

O. A. Ugbogu, of the Forestry Research Institute of Nige-

ria (FRIN), Ibadan where voucher specimen has been 

deposited in the herbarium (FHI/108203). 

2.2. Preparation of plant ethanol extract 

The leaves of SJ having been dried (35-37 ºC) was     

subjected to size reduction to a coarse powder with an 

electric grinder. The powder (940g) was placed in a    

soxhlet extractor and extracted with absolute ethanol in 

three cycles for about 48h. The extracted material was 

filtered with Whatman filter paper No. 4. The filtrate 

obtained was dried in vacuo at 30 ºC. The yield about 

37g was stored in an air tight bottle and kept in a      

refrigerator at 4 ºC till it was needed. 

2.3. Animals 

Healthy adult rabbits of either sex weighing between   

1.4-1.7 kg were obtained from the Animal House of the 

University of Ibadan, Oyo State, Nigeria. Having         

certified their health conditions, they were kept in    

aluminum cages under natural light and dark cycle at 

the temperature of 26±5 ºC in the Laboratory Animal 

Centre of the College of Medicine, University of Lagos, 

Nigeria. They were fed standard rabbit pellets from 

Livestock Feeds PLC, Lagos and water ad libitum. The 

use of the animals and the experimental protocol was in 

strict compliance with the standard guidelines on the 

use and care of experimental animals. The animals were 

weighed before the alloxan challenge (day 0) and on 

days; 3, 5, 10 and 15. 

2.4. Prophylactic study 

Rabbits randomly divided into 6 groups (8 in each),     

received oral treatment as follows: groups A and B      

received only distilled water; group C received 10 mg/kg 

body weight (bw) of glibenclamide; groups D, E and F 

received 50, 100 and 200mg/kg bw of the extract       

respectively by gavages. A week later (day 0), basal   

glycaemia was determined after over night fast followed 

by alloxan monohydrate challenge at a lethal dose of 

170 mg/kg bw intravenously against 150 mg/kg14 used to 

induced hyperglycaemia in animal model. Blood was   

collected at days 0, 3, 5, 10 and 15 and analyzed by    

glucose oxidase method. 

2.5. C-reactive protein (Latex) high sensitive assay 

The evaluation of high sensitive C-reactive protein 

(hsCRP) was by turbidimetric analysis. Blood serum    

collected was centrifuged at 4000 rpm for 10 minutes. 

The turbidity that resulted from the reaction between 

serum and specific antibody for hsCRP was measured 

photometrically through the principle of                   

particle-enhanced immunoturbidmetric assay.15 

2.6. Oxidative activity assessment 

The oxidative activity assessment was conducted in two 

batches, at day 3 and day 15. In the first batch, after 

overnight fast and blood collection, half of the animal 

population randomly selected from each group was    

sacrificed while the second batch was sacrificed at the 

end of the study. The animals were sacrificed under 

mild diethyl ether anaesthesia. The hepatic tissue      

harvested were homogenized and used for the assays. 

2.7. Superoxide dismutase assay 

Superoxide dismutase (SOD) was assayed utilizing the 

technique of Kakkar et al.16 A single unit of the enzyme 

was expressed as 50% inhibition of Nitroblue Tetrazolium 

(NBT) reduction/min/mg protein which was measured 

spectrophotometrically at 420nm. 

2.8. Catalase assay 

Catalase (CAT) was assayed colorimetrically at 620nm 

and expressed as µmoles of H2O2 consumed/min/mg 

protein.17 The hepatic tissue was homogenized in      

isotonic buffer (pH 7.4). The homogenate was            

centrifuged at 1000 rpm for 10 minutes. The reaction 

mixture contained 1.0 ml of 0.01M (pH 7.0) phosphate 

buffers which was added to 0.1ml of tissue homogenate 

and 0.4 ml of 2.0 ml of dichromate-acetic acid reagent 

(5% potassium dichromate and glacial acetic acid mixed 

in 1:3 ratios). 

2.9. Estimation of lipid peroxidation 

Lipid peroxidation as evidenced by the formation of 

thiobarbituric acid reactive substances (TBARS) and    

hydroperoxides (HP) were measured by the method of 
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Niehaus and Samuelsson17 and expressed as nmol/ml. In 

brief, 0.1 ml of hepatic tissue homogenate (Tris-Hcl 

buffer, pH 7.5) was treated with 2 ml of (1:1:1 ratio) 

TBA-TCA-HCL reagent (thiobarbituric acid 0.3%, 0.25N 

HCL and 15% trichloroacetic acid) and placed in water 

bath for 10 min at 1000 rpm. The absorbance of clear 

supernatant was measured against reference blank at 

535nm. 

2.10. Estimation of glutathione 

The glutathione (GSH) level was determined by the 

method of Ellman.17 To the hepatic homogenate was 

added 10% trichloroacetic acid (TCA) and centrifuged. 

10 ml of the supernatant was treated with 0.5 ml of   

Ellmans’ reagent in 100 ml of 0.1% of sodium nitrate and 

3.0 ml of phosphate buffer (0.2M, pH 8.0). The          

absorbance was read at 412 nm. 

2.11. Tissue histology 

The pancreatic tissue was fixed in Bouin’s fluid for four 

days before being embedded in paraffin wax. A section 

of each pancreatic tissue at 5µm was stained with      

aldehyde fuschsin which colours the beta cells purple. 

Each section was examined under light microscope at 

high power magnification for structural changes and 

photomicrographs were taken. 

2.12. Phytochemical screening 

Phytochemical screening of the extract for the presence 

of secondary metabolites was performed using the     

following reagents and chemicals: alkaloids with Mayer’s 

and Dragendorffs reagents.18,19 Flavonoids with the use 

of Mg and HCl20,21, tannins with 1% gelatin and 5% ferric 

chloride solution, and saponins with ability to produce 

suds.21 Liebermann- Buchard test consisting of a mixture 

of glacial acetic acid and sulphuric acid (19:1) was used 

to differentiate terpenoids and steroidal compound.18 

2.13. Acute toxicity study 

Mice randomly grouped (8 per group) received different 

doses (0.5, 1, 2, 4, 8 and 16 g/kg) of the extract        

administered by gavages after food was withdrawn for 

24 hours. The animals were observed continuously for 

the first 4 hours and then for each hour for the next 12 

hours, followed by 6 hourly intervals for the next 56 

hours (72 hrs observations) to observe any death or 

changes in general behavior and other physiological    

activities.22, 23 

2.14. Statistical analysis  

All values were expressed as mean±standard error of 

mean and the statistical significance between treated 

and control groups were analyzed using the Student’s    

t-test.  p < 0.05 was considered significant. The         

difference of two means at 95 % and 99 % confidence 

levels were used for the analysis of the two sample sizes 

(days 3 and 15). 

3. Results 

Using the difference of two means, at 95 % and 99 % 

confidence levels, no significant changes were observed 

between the values obtained at days 3 and 15. 

3.1. Variation of body weight 

The body weight changes of the control and the groups 

that received extract /glibenclamide are shown in Fig- 

1. A reduction in body weight was observed in the      

animals at day 3 after alloxan challenge. From day 5, 

weight gain was recorded which showed progressive  

increase till the end of the experiment. 

 

 

 

 

 

 

 

 
Figure-1: Weight increased in the animals 

3.2. Prophylactic study 

The antihyperglycaemic activity of SJ leaf is shown in 

fig. 2. Following alloxan challenge, the extract inhibited 

diabetic response in dose dependent manner. The    

maximum glucose levels of 157.2±3.5, 153.2±4.0, and 

150.1±2.1 (50, 100 and 200 mg/kg respectively) were 

recorded at day 3 in the group that received SJ        

compared to the increase of 344.2±6.5 in the diabetic 

control group.  

 

 

 

 

 

 

 

Figure-2: Prophylactic activity of SJ leaf. Values represent mean ±SEM (n=8) 

Fig. 1.  Weight increase in the treated animals.

-40

-30

-20

-10

0

10

20

0 3 5 10 15

Days

W
t 

in
c

re
a

s
e

 (
g

/k
g

)

Non-diabetic (control) Diabetic untreated 
Glibenclamide (10mg/kg) S. jollyanum leaf (50mg/kg)
S. jollyanum leaf (100mg/kg) S. jollyanum leaf (200mg/kg)

Fig. 2.  Prophylactic activity of SJ leaf. Values represent mean±SEM (n=8).  
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However, at day 5, decrease occurred with percentage 

decrease of 16.5, 23.0 and 25.3 (50, 100 and 200 mg/kg 

respectively) while the animals that received glibencla-

mide recorded percentage decrease of 20.3. Decrease in 

blood glucose level continued in SJ/glibenclamide 

treated groups. At day 10, the blood   glucose level of SJ 

treated at 200 mg/kg dose was    comparable to normal 

control which also showed more effective decrease com-

pared to the standard reference drug. 

3.3. C-reactive protein activity 

Increase in CRP concentration occurred following alloxan 

challenge. In the diabetic control (Fig. 3), the CRP level 

showed significant increase (p < 0.05) at day 3 that    

continued to the last day of the experiment. In SJ and 

glibenclamide groups, marginal increase in CRP levels 

occurred at day 3 that showed considerable decrease at 

day 15 with percentage decrease of 79.3, 81.5 and 81.8 

(50, 100 and 200 mg/kg respectively) and 80.8 % for the 

glibenclamide group. 

 

 

 

 

 

 

 

Figure-3: Activity of the leaf extracts on the C Reactive Proteins Values   

represent mean ±SEM (n=8) 

3.4. Effects on antioxidant profile 

There was varied oxidative response resulting from    

alloxan challenge. Alloxan affected the homeostasis of 

SOD. The decrease in SOD level that was    significant (p 

< 0.05) in diabetic control at day 3 while slight decrease 

occurred in extract and glibenclamide treated compared 

to the normal control. At day 15, SOD increased consid-

erably to a level comparable to normal control in SJ and 

glibenclamide groups while the diabetic control group 

recorded further decrease in the SOD level. 

CAT equally showed significant decrease in activity   

similar to SOD in diabetic control group while marginal 

decrease occurred in both the SJ and glibenclamide  

administered groups at day 3. At day 15, CAT activity 

rose appreciably to a level comparable to the normal 

control in the SJ and glibenclamide administered groups. 

The hepatic TBARS evaluation showed increase in      

activity following alloxan challenge. In diabetic  control, 

the lipid peroxidation activity showed progressive     

increase compared to normal while in SJ and         

glibenclamide groups, maximal increase occurred at day 

3. At day 15, TBARS level decreased considerably in both 

the extract and glibenclamide groups. 

Alloxan challenge led to significant decrease in hepatic 

GSH activity at day 3 in diabetic control compared to 

the normal. In SJ group, GSH exhibited increase in level 

at day 3 compared to the normal. Although slight       

decrease occurred at day 15, the activity was, however, 

comparably higher than the normal.  Similarly, in gliben-

clamide group, GSH showed increase in activity. 

3.5. Histopathology of pancreatic tissue  

The aldehyde fuschsin stain demonstrated the          

Fig. 3.  Activity of the leaf extract on the C-reactive protein. Values represent mean±SEM (n=8).
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    Plasma lipid levels in control and treated animals (µmol/min/mg protein/100ml)  

    Day 3 Day 15 

  Dose 
(mg/kg) 

SOD CAT TBARS GSH SOD CAT TBARS GSH 

Normal   0.8±0.1 4.2±0.0 5.6±0.1 0.3±0.6 0.8±0.3 4.2±0.0 5.6±0.1 0.3±0.1 

Diabetic   0.2±0.3 1.9±0.1 10.2±0.8 0.2±0.7 0.2±0.0 0.6±0.0 16.5±0.5 0.1±0.0 

Diabetic + Glibenclamide 10 0.5±0.3 3.2±0.1 7.8±0.0 0.3±0.1 0.7±0.1 3.7±0.1 6.0±0.1 0.3±0.1 

Diabetic + SJ 50 0.5±0.5 3.2±0.0 8.0±0.4 0.3±0.1 0.7±0.0 4.1±0.1 6.3±0.1 0.3±0.0 

Diabetic + SJ 100 0.6±0.1 3.5±0.1 7.5±0.3 0.4±0.2 0.8±0.1 4.2±0.1 5.6±0.0 0.3±0.0 

Diabetic + SJ 200 0.6±0.4 3.5±0.3 7.1±0.1 0.4±0.4 0.8±0.1 4.3±0.3 5.6±0.2 0.3±0.4 

Table 1:  Lipid level of rabbits treated with SJ leaf extract 

Table shows lipid concentration during 15 days of extract/glibenclamide administration or 10mg/kg distilled water (control). Values are Mean ± SEM; n=6, *p<0.05 compared to control (Student’s t-

test). 
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morphological features of beta cells. In the normal, the 

tissue morphology showed intact beta cells arrangement 

in situ that was devoid of deep nuclear staining. The 

photomicrograph of the extract administered group. No 

lesion while mild cellular lesion which led to partial 

shrinkage occurred in glibenclamide treated. The      

photomicrograph of diabetic control showed extensive 

necrotic changes forming a shrunken mass of amorphous         

eosinophilia with a halo around it (Fig-4). 

 

Fig. 4: (a-d), photomicrograph showing transverse section of pancreatic tissue 

of rat. Fig. 4a is a normal pancreatic tissue. Arrow shows beta cell in light 

purple. Fig. 4b shows pancreatic tissue of animal treated with leaf extract of 

RH with the beta cells appearing unaffected by alloxan challenge. Fig. 4c 

indicates pancreatic tissue of glibenclamide treated. Arrow (ks) shows partial 

shrinkage of islet mass resulting from necrotic changes on beta cells. Fig. 4d 

is a section of pancreatic tissue of untreated diabetic animal showing 

shrunken mass of islet cells with a halo (pv) around it. Mag. X 400. 

3.6. Phytochemical screening 

The active compounds found in the extract include;   

alkaloids, saponins, terpenoids, anthraquinones, flavon-

oids and tannins. 

3.7. Acute toxicity test 

There was 100 % mortality at the extract dose of 16g 

while no death occurred in the animals that received 4.0 

g/kg bwt and less. The median acute toxicity (LD50) of 

the extract was determined to be 11.5 g /kg body 

weight. 

4. Discussion 

Alloxan which is known to cause free radical release   

during its metabolism activates the development of    

alloxan-induced diabetes.24 In this study, administration 

of SJ leaf extract at the doses of 50, 100 and 200 mg/kg 

respectively prior to and after alloxan monohydrate 

challenge at 170 mg/kg suppressed diabetic activity in 

rabbits. The precise mode of SJ activity is not known but 

since alloxan uptake is thought to be highly specific to 

islet cells24, it is probable that SJ may have attenuated 

the selective uptake of the diabetogenic agent in the 

pancreatic islet. The tissue morphology showed no 

pathological changes and thus was confirmatory that the 

extract inhibited alloxan cytotoxic effect on pancreatic 

beta cells. 

The body weight decrease observed at day 3 might be 

due to decrease in appetite following alloxan challenge. 

The progressive weight gain recorded from day 5       

suggested that the extract apart from suppressing     

alloxan activity may have equally improved appetite to 

enhance eating. 

Acute phase protein (C-reactive protein) comprise large 

heterogeneous group of proteins that are mainly        

synthesized in the liver. This inflammatory biomarker is 

usually known to increase in serum level during         

inflammatory process.25 In this study, the extract       

exhibited anti-inflammatory activity by lowering the CRP 

level in a dose dependent manner when compared to 

the diabetic control. The observed initial rise in the 

level of CRP could have been due to acute phase activity 

caused by the inflammation-mediated action of alloxan. 

The antioxidant enzymes, SOD and CAT are known for 

their vital role in reducing oxidative stress. SOD, a     

major intracellular antioxidant enzyme inactivates    

superoxide anion reducing it to hydrogen peroxide and 

oxygen. CAT on the other hand, working closely with 

SOD, converts H2O2 into H2O and O2 hence diminishes 

their toxic effect.26 The result of this study showed that 

the extract led to an increase in hepatic SOD and CAT 

levels. This rise may appear as compensatory mechanism 

in response to an increase in oxidative stress. 

Lipid peroxidation is one of the characteristic features 

that mediate tissue damage in diabetic condition.4, 27 

The elevated level of peroxidation is known to affect 

drug metabolizing activity in diabetes.28 The rise in 

TBARS observed at day 3 in extract and glibenclamide 

groups may be linked to acute phase activity caused by 

the lethal dose of alloxan. The decrease that occurred 

at day 15 suggested that the extract and glibenclamide 
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may have exerted antioxidant effect that mopped up ROS 

activity generated by the diabetogenic agent. SJ is rich in 

flavonoids and diterpenoids10 which are potent anti-

oxidants29 that scavenge free radicals and protect tissue 

from lipid peroxidation. 

GSH which is a tripeptide normally present in large quan-

tity intracellularly is perhaps the most important bio-

molecule that participate against chemically induced tox-

icity.30 It is also known to protect the cellular system 

against the toxic effects of lipid peroxidation.31 The  ele-

vated level of hepatic GSH in the extract groups is indica-

tive that the extract enhanced the biosynthesis of the 

antioxidative enzymes to protect the pancreatic beta cells 

against alloxan peroxidative activity. Similar account of 

plants showing protection on beta cells in alloxan induced 

animals has been reported.32 

5. Conclusion 

This study demonstrated that ethanol leaf extract of SJ 

possesses significant anti-inflammatory and antioxidant 

activity that protected the beta cells against oxidative 

damage. The leaf of this medicinal plant might      there-

fore serve as a useful therapy for reducing        oxidative 

stress. 
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