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INTRODUCTION 

Modern life style enforces several harmful impacts 

specially the oxidative stress on the human health 
because it depletes the anti-oxidants present in the body 

and become the causative factors for the development of 

many disease like atherosclerosis, Parkinson's disease, 

heart failure, myocardial infarction, Alzheimer's disease, 

and chronic fatigue syndrome and  type 2 diabetes. (Paul 

et al, 2011; Karbownik and Lewinski (2003). During 

oxidative stress surplus of superoxide radicals are 

produced that surpass the anti-oxidant system of the 

body, leading to insulin resistance, β-cell dysfunction, 

impaired glucose tolerance (IGT) and ultimately type 2 

diabetes(Ceriello, 2004) and its associated macro 
vascular and micro vascular complications (Brownlee, 

2001). Diabetes also leads to primary dyslipidemia, 

glycation and glycooxidation of lipoproteins (Basta, 

2004). Glycooxidation results into the change in the 

structure of Lipoproteins like LDL and its function. Once 

the structure is modified, these LDL molecules can’t 

cross the blood vessel and contribute to the development 

of atherogenesis (Baynes, 2000; Jenkins, 2004) 

Therefore therapies, aimed at reducing oxidative stress 

and blood glucose levels would be beneficial for 

management of diabetes and hence in the prevention of 

related complications. Any botanical containing anti-
diabetic as well as anti-oxidant compound could be the 

best choice for management of diabetes.  

 

Cassia abbreviata, is a very common tree in Botswana 

locally known as Monepenepe (Sekep et al., 2013). It is a 

perennial tree and belongs to family Caesalpiniaceae. 
Decoction of root and stem is used in stomach pain, 

dysentery, fever and malaria (David et al., 2016) and 

powdered stem is used in some gynecological 

abnormality (Setshogo and Mbereki, 2011). Recently, 

Cassia abbreviata has also been reported for its in vitro 

inhibitory effects on yeast alpha–glucosidase (Shai et al., 

2010) and rat’s intestinal alpha-glucosidase (Shai et al., 

2011). It has also been reported from our laboratory that 

C. abbreviata prevents ensuing of pre-diabetes and 

glycation in normal albino rats after prolonged sucrose 

load (Chaturvedi et al, 2016). Therefore the present study 
has been aimed at the in vitro evaluation of anti-oxidant 

properties of C abbreviata along with its in vivo 

measurement of anti-diabetic potentials in diabetic rats.  

 

MATERIALS AND METHODS 

Collection of plant materials  

Plant material, the bark and the leaves, had been 

collected from the University campus, dried in the sun. 

After that, it was crushed to powder and used to prepare 

two types of extracts. 

 

Preparation of extracts for measurement of anti-

oxidant properties 

Five types of extracts, methanol extract of leaf (ML), 

chloroform extracts of leaf (CL), 100% methanol extract 
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ABSTRACT 

This study was aimed at evaluating the anti-diabetic potentials and free radical scavenging activities of different 

extracts of Cassia abbreviata. Anti-diabetic study was performed with water extract and methanol extract of bark 

in diabetic rats. The results showed that, extracts managed to reduce the blood glucose levels significantly after 28 
days of treatment but failed to bring it to normal. Both the extracts maintained the normal lipid profile. Weekly 

recoding of blood glucose levels and body weight showed the gradual fall in the glucose levels and reduced weight 

loss in diabetic rats. Results of measurement of free radical scavenging activities performed with leaf and bark 

extracts obtained by different solvents showed that all the extracts displayed significant scavenging of 2, 2- 

diphenyl-1-picryl hydrazyl radical (DPPH) radical but methanol extract of bark found to be the most active and 

results can be compared with Gallic acid. All the extracts were having rich content of phenol. It was concluded 

that anti-diabetic and free radical inhibiting activities could be due to phenols present in extracts. 
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of bark (MB), 70% methanol extract (CAM) and 100% 

chloroform extract of bark (CB) were prepared by 

soaking the crushed plant part with solvent. Extracts 

were made solvent free by evaporation using a Butchi 

Type Rotary evaporizer under reduced pressure to yield 

concentrated extracts. 
 

Preparation of CAW (water extract) and CAM 

(methanol extract) of bark 

Two types of extracts, water extract (CAW) and 

methanol extract (CAM) were prepared.  For the 

preparation of CAW, the crushed powder was mixed 

with water in the ratio of 1:8 and boiled until the volume 

of water reduced to 1/8th of its original volume 

(Chaturvedi, 2016). This extract was prepared every day 

for oral administration. For the preparation of CAM, the 

crushed powder was mixed with 70% methanol in the 

ratio of 1:3 for 3 days and then filtered and Rota 
evaporated at 400C under reduced pressure. The solid gel 

like extract was recovered after evaporization which was 

further dried in fume hood to get the dry flakes of the 

extract. The yield was 7%. 

 

Chemicals 

Blood glucose and lipid profile was measured using kits 

from Aggape Diagnostics, Switzerland. Other chemicals 

were bought from local suppliers and were of AR grade. 

 

Experimental Animals 
Male albino SD rats of approximately 200g weight were 

used for all experiments. Initial weights of all the rats 

were recorded. They were housed in colony cages at an 

ambient temperature of 25oC ± 2oC with 12 hours cycle 

of light and darkness. Animals had free access to water 

ad libitum and were fed on commercial diet bought from 

Nola Food Corporation, South Africa. Experiment was 

conducted as per internationally accepted principles for 

laboratory animal care Unit, Department of Biology, 

University of Botswana and permission to perform this 

experiment on albino rats was obtained from ministry of 

communication science and technology (CST 16/9 
III(25). 

 

Experimental design 

Oral Glucose Tolerance Test (OGTT) of CAW and 

CAM in normal rats 

For this experiment 25 male rats were selected and 

divided into 5 groups of five each. These are; one control 

group (C) and four experimental groups (EX1, EX2, 

EX3 and EX4). All the rats were kept on fasting 

overnight. The rats in both control group and 

experimental groups were bled before the treatment and 
their fasting glucose levels were measured with 

glucometer. Control rats were administered glucose (2 

g/kg body weight). Rats in EX1 and EX2 were 

administered two doses of CAW (1.5ml, and 3ml /kg 

body weight) along with glucose (2 g/kg body weight). 

Rats in EX3 and EX4 were administered two doses of 

CAM (50 mg and 100 mg /kg body weight) along with 

glucose (2 g/kg body weight). All the administrations 

were oral and done with the help of a syringe and a tube. 

After feeding, the rats were again bled at intervals of 1 

hour for 3 hours and their blood glucose levels were 

measured. 

 

Effects of potent hypoglycemic doses of CAW and 

CAM on blood glucose and lipid profile after 28 days 

of oral administration 

Twenty rats used for this experiment, were divided into 

four groups of five each. Out 20 rats, 15 were induced 

diabetes by injecting alloxan monohydrate (120 mg/kg 

body weight) intraperitoneally. After one week time, 

blood glucose was measured to confirm diabetes. Rats 

having glucose level more than 125mg/dL were 

considered diabetic. Doses for CAW and CAM which 

were able to bring statistically significant results during 

oral glucose tolerance test were considered for trial in 

this experiment Animals were group as follows; 
Group NC  Normal control group administered 

distilled water orally, every day 

Group DC: Diabetic control group administered 

distilled water orally, every day  

Group E1: Experimental group administered the 

CAM (100 mg/kg) orally, every day  

Group E2: Experimental group administered the 

CAW (3ml/kg) orally, every day 

 

The experiment was run for 28 days. All the 

administration was orally and done with the help of 
syringe and rubber tube. Body weights of all the animals 

were recorded every week. During the course of 

experiment, body weights of all the rats were recorded at 

every seven days up to 28 days. At the end of 

experiment, rats were killed after ether anesthesia. Blood 

was collected from brachial artery, plasma was separated 

from it and frozen (-700C) for biochemical assay.  

 

Free radical scavenging activity by TLC- DPPH 

method (semi-quantitative assay) 

Thin layer chromatography was used to determine the 

capacity of scavenging of the free radical DPPH by the 
plant extracts as described by Kwape and Chaturvedi 

(2014). First of all, grids with 10mm spacing were made 

on a thin layer chromatography plate. Using a micro liter 

syringe, different concentrations of the extracts/ standard 

(Gallic acid) ranging from 0.5-20mg/ml were spotted on 

different labeled grids. For the control, methanol was 

used. The volume of the spotted samples was kept 

constant for the different extracts. The spots were 

allowed to dry for at least 2 hours before spraying with 

0.02% DPPH solution. A photograph of the 

chromatogram was taken after 30 minutes. The inhibition 
of DPPH by different extract was noted. 

 

Spectrophotometric measurement of free radical, 2, 

2- diphenyl-1-picryl hydrazyl radical (DPPH) 

scavenging activities of extracts  

For the determination of scavenging properties of 

different extracts of CA using DPPH (2, 2-diphenyl-1-

picrylhydrazlyl), the procedure was carried out as 



Padmaja et al.                                                                European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com 

 

 

121 

described by Kwape and Chaturvedi (2011). Different 

concentrations of Gallic acid or plant extracts were 

prepared ranging from 0.5- 5mg/ml. 0.02% of DPPH was 

prepared and stored in the refrigerator until ready for use. 

One milliliter of the plant extract or standard was added 

to an equal volume of DPPH solution. A control mixture 
containing 1ml of the solvent and DPPH was prepared 

and all the mixtures were kept in darkness for 30 minutes 

and absorbance was measured at 517nm using methanol 

as the blank. Using the equation 1 below, inhibition 

curve versus concentration was plotted and the 

concentration of each sample required to reduce DPPH 

radical by 50% was extrapolated. 

I= {(Absorbance control – Absorbance sample)/ 

Absorbance control} * 100. 

    

Determination of the phenol content 

Method described by Stoilova et al (2007) was used to 
measure the total phenolic content of all four extract 

using Folin-Ciocalteu reagent. Gallic acid was used as 

standard.  Folin Ciocalteu reagent was diluted 10 times 

with distilled water. 0.1 ml Gallic acid or SR (0-

50mg/ml) were mixed with 0.75 mL of the diluted Folin–

Ciocalteu reagent and incubated at room temperature. 

Then, 0.75 mL of 2% sodium carbonate solution was 

added to the mixture. The mixture was allowed to stand 

in darkness for an hour before measuring the absorbance 

at 765 nm using a UV–Visible spectrophotometer. Total 

Phenol Content values were determined from a 
calibration curve prepared with a series of Gallic acid 

standards. Results are expressed as mg of Gallic acid 

equivalents/g fresh weight (mg GAE/g). 

 

Statistical analysis 

Data was subjected to descriptive statistics and 

differences among the groups were analyzed using one 

way ANOVA. Tukey’test was run for multiple 

comparisons. Results were considered statistically 

significant at p<0.05. 

 

RESULTS 

Oral glucose tolerance 

Effects of different doses of two extracts, CAW and 

CAM on oral glucose tolerance, presented in Figure 1, 

shows that, the two extracts affected the glucose 

tolerance in different ways. In case of water extracts the 

heights of peaks produced by CAW1 and CAW2 at 1st 

hour were shorter (p<0.01) than the peaks produced by 

CAM1 and CAM2 and glucose alone in NC group. At 

2nd hour, glucose levels come to normal in all 
experimental groups as compared to glucose level in 

group NC at 2nd hour. The 3rd hour observation 

demonstrated a non-significant difference in the glucose 

levels with their fasting levels. In C, normalization was 

achieved at 3rd hour. Effects in cases of both extracts 

were dose dependent.  

 

 
Figure 1: Effects of different extracts of C. abbreviata 

oral glucose tolerance in normal rats. 

 

Glucose levels and lipid profile 

Weekly observation showed that both the extracts had 

been gradually reducing the glucose levels. Comparison 

with the base line showed that CAM had reduced 39% 

and CAW had reduced 36% glucose level. These 

reductions were significantly (p<0.01) lower than their 
base line values in both the cases. 

 

 

 

 

Table 1: Blood glucose levels of experimental groups, measured weekly during long term administration CAW 

and CAM for 28 days 

 Blood Glucose levels mmol/L±SEM on different days 

Groups Day 0 Day 7 Day 14 Day 21 Day 28 

DC 25.09 ±1.94 30.02 ±3.44 31.66±2.31 31.98±2.30 33.66±2.11 

EX1 31.76 ± 3.13 27.73±2.61 25.33±2.90 23.56±3.76 19.76±3.76*/a 

EX2 30.76 ± 4.56 29.10 ±1.89 27.60±3.98 24.81±3.13 19.56±2.09*/a 

DC- Diabetic control, administered distilled water. E1 and E2- Experimental groups, administered 100mg of CAM and 

3ml of CAW/Kg body weight respectively.* p <0.05 and 

 a p<0.05 when compared with their base line value on day 0 and also with DC glucose level on corresponding days 

respectively. 

 

Long term oral administration of potent dose of CAM 
and CAW have reduced the elevated glucose level 

significantly (p<0.05) as compared to diabetic control 

but failed to bring the elevated level to normal (p<0.05) 
as in NC. Similar is the case with total cholesterol. 

Plasma triglycerides showed better response. A 
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significant reduction in E1 and E2 were noted as 

compared to DC (p<0.001) and non- significant 

difference from NC. Plasma HDL and LDL also showed 

the similar trends. 

 

 

 

Table 2: Glucose levels and lipid profiles after a prolonged treatment of 28 days with CAW and CAM in diabetic 

rats 

Experimental 

Groups 

Blood Glucose 

(mmol/L) 

Plasma Cholesterol 

(mg/dl) 

Plasma Triglycerides 

(mg/dl) 

Plasma HDL 

(mg/dl) 

Plasma LDL 

(mg/dl) 

NC 05.8±0.45 40.11±1.09 55.32±2.19 142.07±4.78 46.02±1.92 

DC 32.9±2.31 105.32±2.67 85.08±3.31 62.56±2.21 90.57±3.51 

E1 18.1±1.98*/a 77.50±4.35* 67.51±2.69** 141.83±5.22*** 51.38±2.36*** 

E2 17.7±2.89*/a 90.31±1.96* 66.85±2.66** 149.22±2.33*** 49.31±3.12*** 

NC- Normal control and DC- Diabetic control. Both were administered distilled water. E1 and E2- Experimental 

groups, administered 100mg of CAM and 3ml of CAW/Kg body weight respectively.*p <0.05, **p<0.01 and ***p 

<0.001 when compared with DC. a p<0.05 when compared with NC. 

 

CAW and CAM administration and weight loss in 

diabetic rats 

Effects of CAW and CAM administration have 

significant effects on weight loss in diabetic rats. After 7 

days of treatment, the weight loss was less in E1 and E2 

but the differences were not significant. As treatment 

proceeded, the significant differences were noted after 21 

days (p<0.01) and 28 days (p<0.001) when compared 

with percent weight loss in DC.  

 

Table 3: Effects of CAW and CAM administration on weight in diabetic rats for 28 days 

Experimental 

Groups 

Initial Body 

weight 

% increase(+) or decrease(-) in body weight 

After 7 days After 14 days After 21 days After 28 days 

NC 243.6±10.76 +2.4 +5.3 +11.8 +18.9 

DC 327.8±12.45 -8.5 -15.7 -22.8 -28.9 

E1 317.2±08.11 -5.2 -11.3 -12.7** -7.7*** 

E2 278.8±09.33 -7.8 -12.7 -14.7** -9.6*** 

NC- Normal control and DC- Diabetic control. Both were administered distilled water. E1 and E2- Experimental group 

1 and 2, administered 100mg of CAM and 3ml of CAW/Kg body weight respectively** p<0.01 and *** p<0.001 when 

compared with DC. 

 

DPPH scavenging activities  

Results of TLC/DPPH semi quantitative assay are shown 

in photograph of TLC plate. (Fig 2) Various 

concentrations (100µg/ml to 500µg/ml) of leaf and bark 

extracts from different solvents spotted on the TLC sheet 

showed high activity, indicated by the yellow color over 

the purple DPPH background. The extent of yellow color 
showed the antioxidant activities of the extracts against 

DPPH free radicals. The TLC sheet showed the highest 

activities with 70% methanol extract followed by 100% 

methanol and 100% chloroform extract for both leaf and 

bark extracts. The extent of yellow coloration produced 

by scavenging DPPH free radicals was comparable with 

yellow color produced by the activities of Gallic acid.  

  
Figure 2: Effects of bark and leaf extracts on DPPH 

radical scavenging activities 

 

Results of quantitative measurement of DPPH radical 

inhibition by different types of CA extracts are presented 

in Figure 3. It indicates that the inhibition activity was 

concentration dependent. The extent of percentage 

inhibition also increased from a low polarity solvent 
extract to a high polarity solvent extract. Thus the 

inhibition showed the pattern of 70% methanol > 100% 

methanol >100% chloroform respectively for both leaf 
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and bark extracts. The standards Gallic acid displayed 

100% DPPH inhibition at the concentration 300ug/ml 

while CAM displayed 90% inhibition at 300µg/ml 

concentration. 

 

 
Figure 3: Percent inhibition of DPPH by different 

concentrations of different extracts of C. abbreviata 

 

Phenol content 

As presented in Table 4, the highest amount of phenol 

content was present in ML, 100% methanol extract of 

leaf (349 mg GAE/g) followed by CL, 100% chloroform 

extract. The lowest quantity was present in MB, 100 

methanol extract of bark. 

 

Table 4: Total phenol content of CA 

Plant extracts 
Total phenol content 

(mg GAE/g) 

70% methanol bark (CAM) 277±3.5 

100% methanol bark (MB) 266±2.7 

100% Chloroform bark (CB) 287±4.1 

100% chloroform Leaf (CL) 321±5.8 

100% methanol Leaf (ML) 349±6.2 

 

DISCUSSION 

From the above results, it appears that both the extracts 

were able to bring the elevated levels of glucose to 

normal in glucose induced hyperglycemic rats after two 

hours as compared to control where the normal level was 

achieved after 3 hours (Fig 1). In case of CAW 

administration, height of the OGTT curve at 1 hour was 

significantly lower as compared to the peaks in CAM 

treated groups and NC. There could be a possibility that 

CAW might be interfering with the mechanisms involved 

in absorption of glucose from the intestine. CAW and 

CAM both, brought the level of glucose to fasting level 
within 2 hours (p<0.05) as compared to NC. Stimulation 

of glucose lowering mechanisms like enhancement of 

insulin activity and increased glucose uptake by extracts 

may be the cause behind the effect. Long term 

administration of extracts to diabetic rats reduced the 

elevated glucose level but failed to bring the normal level 

(Table 2). It appears that a further administration of 

extracts for longer period would have brought the 

elevated level to normal. The weekly observation also 

showed a gradual fall of glucose level from day 0 up to 

day 28 (Table 1). Both the extracts were proved to be 

successful in maintaining the normal lipid profile. In fact 

levels of HDL showed an elevated level as compared to 

DC (p<0.001) and there was no significant differences 
with NC (Table 2) Glucose lowering effects can be 

attributed to phenols present in the extracts (Table 4). 

Phenols are well known for their glucose lowering 

properties (Ali, 2013; Irondi et al, 2015). From the above 

results, it also appears that both the extracts were able to 

scavenge DPPH free radicals generated in the reaction 

mixture (Fig 2 & 3). These effects of CAW and CAM 

may be due to the possession of phenols (Table 4) 

because phenols are well known to reduce the oxidative 

stress and maintain the normal lipid profile (Ruela et al, 

2005; Harnafi et al, 2005).  

 

CONCLUSION 

CAW and CAM of C. abbreviata reduce glucose levels 

in diabetic rats. Glucose lowering effects might be due to 

their rich phenol content. Chloroform and methanol 

extracts of leaves and bark also scavenge DPPH free 

radicals from reaction mixture. 
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