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Abstract: Objective: In the present study a traditional medicinal plant, Acacia modesta leaves extract was assessed 

in alloxan induced diabetic rats to reveal the anti-diabetic activity and serum lipids, hepatic and renal functions, total 

bilirubin and total proteins. Acacia modesta leaves extract was administered orally (200 and 400 mg/kg body 

weight) to six groups of albino rats for three weeks. The effects of Acacia modesta on blood glucose were studied 

and the levels of serum lipids, liver enzymes and kidney parameters were estimated and compared with standard 

drug glibenclamide. Results: Treatment with Acacia modesta leaves extract and glibenclamide resulted in 

significantly reduced blood glucose in 200 mg/kg body weight (75.674%) and 200 mg/kg body weight (73.565%) in 

comparison with controls. There was a significant decrease in serum lipids, liver enzymes and kidney parameters in 

both low and high doses when compared to diabetic controls. The results suggest that the methanol extract of Acacia 

modesta leaves possess anti-diabetic activity by decreasing the plasma blood glucose level, with subsequent increase 

in body weight. The serum profiles of lipids (triglycerides, cholesterol, LDL and serum HDL levels), liver (ALT, 

ALP and total bilirubin), kidney (Urea and Creatinin) and total protein also significantly (p<0.05) recovered to 

normal level with extract. The results indicate the possibility that this could be effective plant extract to retard or 

prevent diabetes and the development of complications of diabetes. 
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1. Introduction 

Diabetes Mellitus (DM) is a complex metabolic 

disorder that involves abnormalities in both insulin 

secretion and its action in peripheral tissue. DM has 

become a global epidemic and a major health concern 

in both developing and developed countries. As a 

disease, it kills more individuals on a per annum basis 

than AIDS and breast cancer combined (1). Diabetes 

mellitus is recognised by chronic hyperglycaemia and 

is associated with long term damage, dysfunction and 

failure of various body organs by involvement of 

micro and macro-vasculature (2). The micro-vascular 

involvement mostly effects retina, renal glomeruli and 

peripheral nerves, while macro-vascular involvement 

results in dyslipidemia, formation of reactive oxygen 

species (ROS) (3). A large number of anti-diabetic 

medicines are available in the pharmaceutical market 

for diabetes and its related complications; however, 

currently no effective therapy is available to cure the 

disease. WHO Expert Committee on Diabetes has 

recommended investigating traditional herbal 

medicines (4) and in this regard more than 400 

medicinal plant species have been compiled. These 

herbal products are gaining popularity in developing 

and developed countries due to their lesser side effects 

and low cost (5). Acacia modesta is a species of 

Acacia and its common name is Khaor, Palosa, a 

member of Fabaceae family (subfamily-Mimosaceae), 

is a perennial tree commonly found in Pakistan. It is 

used as miswak (tooth brush) for teeth cleaning in 

various parts of India and Pakistan due to its 

antimicrobial properties.  The main active ingredients 

are alkaloids, flavonoid, saponins, tannin, and 

phenolic compounds (6). The extracts of Acacia 

modesta root have bacteriostatic effect against some 

gram negative and gram positive bacteria, its seeds, 

leaves and bark are used to cure asthma, cough, 

chronic bronchitis, fever, as well as in abdominal pain, 

dysentery, gonorrhea and rheumatism (7). One study 

conducted in India has shown the hypoglycemic 

activity of seeds of Acacia modesta as a part of 

compound recipe in normal albino rats but its 

hypoglycemic effect in diabetes remains to be 

investigated (8). Recently, it has been demonstrated 

that the protective effect of Acacia modesta is most 

likely because it's free- radical scavenging activity (6). 

Owing to the diverse medicinal applications and 

reported hypoglycemic effects of some members of 

genus Acacia. The current study however attempts to 

explore the biochemical effect of Acacia modesta on 

blood sugar, serum lipids and liver and kidney 

functions. So, the present study is performed to study 

the proposed mechanism beyond anti-hyperglycemic 
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influences of Acacia modesta on alloxan induced 

diabetic rats. 

 

2. Material And Methods 

This study was conducted from November 2012 

to November 2013 at the Deptt. of Biotechnology, 

university of Science and Technology Bannu. Acacia 

modesta leaves were collected from the vicinity of 

district Bannu and its species was confirmed in the 

Department of Botany, Bannu University. Acacia 

modesta extract was prepared in 70% aqueous 

methanol after crushing and macerating Acacia 

modesta leaves. 

 

Animals 

Healthy albino rats of either sex were selected 

for the study. The study was carried in accordance 

with the rules and regulation laid by the Institutional 

Animal Ethics Committee. The study was conducted 

on 36 healthy both male and female albino rats 

weighing 170–175 gram. The rats were housed in steel 

cages with 12 hours dark-light cycle, at a temperature 

of 25–30 °C. The animals were on free water access 

and standard pellet diet throughout the experiment. 

 

Induction of diabetes 

The animals were fasted overnight (14–16 hours) 

before induction of diabetes by alloxan. The animals 

were injected 150 mg/Kg body weight (b. wt.) fresh 

alloxan intraperitonealy, prepared by dissolving in 

normal saline solution. On 3rd post-treatment day, 

diabetes was confirmed by measuring fasting blood 

glucose levels. The rats who did not show fasting 

blood glucose levels >200 mg/dl, or showed any other 

symptomatic illness were excluded from the study. 

Blood glucose levels of the rats were estimated by 

collecting the blood samples from the tail vain by 

using Accu-check Glucometer. 

 

Experimental design 

In this experimental study, a total of 36 rats were 

divided into 6 equal groups 1, 2, 3, 4, 5, and 6. Group-

1 consisted of normal rats, group-2 diabetic control 

rats, group-3 diabetic rats treated with glibenclamide, 

group-4 and group-5 diabetic rats treated with Acacia 

modesta extract and group-6 non-diabetic rats treated 

with extract. The rats of group-3 were given single 

morning dose of 10 mg/Kg b. wt., glibenclamide, 

group-4 and group-5 were given single dose of 200 

mg/Kg b. wt. and 400 mg/Kg b. wt., Acacia modesta 

extract respectively and Group 6: non-diabetic rats 

received extract of Acacia modesta at dose of 200 

mg/kg b. wt. by intragastric tube for 3 weeks.  Blood 

sample were collected from the vein of the tail tip at 0 

day, 7th day, 14th day and 21st day for blood glucose 

levels. On day 21 of treatment, after 8 hours of fast, all 

animals were scarified by decapitation. Blood were 

withdrawn for serum lipids (total cholesterol, 

triglyceride, LDL and HDL), renal function tests (urea 

and creatinine), liver enzymes (ALT and ALP), total 

bilirubin and total protein. These tests were measured 

after mixing serum with respective auto reagents and 

absorbance was taken by homogeneous Enzymatic 

Calorimetric methods using Auto Analyzer. 

 

Statistical analysis 

Results were analyzed statistically on the Graph 

Pad instat version 5 software using Student's t test for 

paired data and one way ANOVA using Dennett’s 

Multiple Comparison Test. A difference in the mean 

values of P<0.05 were considered significant. (9). 

 

3. Results 

Effect on body weight and blood glucose 

The body weight and glucose concentrations of 

rats treated with AM leaves extract and alloxan are 

presented in (Table-1) and (Table-2). There was an 

increase in the body weight in the normal control rats 

(4.96%) and rats treated with 200 mg/kg extract 

(9.125%) and 400 mg/kg (4.637%), while there was a 

decrease in the body weights of rats treated with 

alloxan (–12.151%). A statistically significant 

reduction in weight (p<0.05) was noticed in alloxan 

induced diabetic rats as compared to normal controls. 

The rats treated with AM extract or glibenclamide 

showed a significant increase in their body weight as 

compared to diabetic control rats. However, gain in 

weight between rats treated with plant extract was 

found to be more significant. There was  more 

significant (p<0.05) increase (11.764%) in the body 

weight of non-diabetic rats treated with 200 mg/kg 

extract as compared to normal control rats. Glucose 

concentrations remained unchanged in the normal 

group at the end of the experiment. In rats treated with 

alloxan, there was a significant increase in blood 

glucose level compared to normal. AM leaves extract 

at the doses of 200 mg, and 400 mg/kg, significantly 

attenuated the alloxan-induced elevated blood glucose 

concentration by 75.674% and 73.969%, respectively. 

 

Effect on serum lipids 
Table-4 shows comparison of lipid profile (total 

cholesterol, triglyceride, high density lipoprotein 

(HDL) and low density lipoprotein (LDL) between the 

normal and experimental rats. Compared with normal 

rats, diabetic rats showed significantly raised levels of 

serum total cholesterol, triglyceride and LDL levels 

but found decreased levels of HDL. Treatment of 

diabetic rats with AM leaves extract (200, and 400 

mg/kg b. wt.) resulted significant (p<0.05) reduced 

levels of triglyceride, total cholesterol and LDL as 

compared to the diabetic controls, while the levels of 

http://www.lifesciencesite.com/


Biomedicine and Nursing 2016:2(1)              http://www.nbmedicine.org                                          ISSN 2379-8211 

 

41 

HDL were increased significantly. Only the levels of 

triglyceride and LDL in diabetic rats treated with 

glibenclamide showed a significant difference 

(p<0.05) from that of the diabetic controlled rats. 

Within the two treatment (200, and 400 mg/kg b. wt.) 

groups, the difference in the levels of total cholesterol, 

TG, LDL and HDL were found to be non significant. 

(Table-1) shows comparison of body weight between 

control and experimental rats. 

 

Effect on kidney biochemical marker level 

The results of the effect of AM extract 200, and 

400 mg/kg b. wt. on the serum biochemical marker 

level of kidney including urea, creatinine and serum 

total protein levels in non-diabetic and diabetic rats 

are shown in (Table-5), respectively. The results 

showed that the serum total protein levels obtained for 

diabetic rats were significantly (p<0.05) lower, 

compared to the levels obtained for non-diabetic rats. 

It was also recorded that treatment of rats with these 

doses of the extract produced a dose-dependent 

increase in serum total protein concentration among 

and within the non-diabetic and diabetic animals, 

compared with the corresponding non-treated animals. 

The results also showed that a highly significant 

(p<0.05) decreases in urea, creatinine and increases in 

serum total protein levels associated with activities of 

kidney in diabetic rats when compared to non-diabetic 

rats. Administration of Acacia modesta leaves extract 

significantly (p<0.05) erased the toxicity caused by 

diabetes at serum biochemical marker level of kidney. 

This gives a clear sign that diabetic condition may 

cause damages or some disorders to the functional 

state of the kidney. Treatment with AM showed a 

significant (p<0.05) dose-dependent decrease in the 

urea, creatinine and increase in serum total protein 

levels and recovered the activities of kidney in both 

diabetic and non-diabetic rats when compared to the 

control. However, the dose-dependent effects of AM 

on the serum biochemical marker level of kidney of 

diabetic and non-diabetic rats were significantly 

different when compared to the control. Treatment of 

non-diabetic rats with extract (200 mg/kg body 

weight) also showed significant (p<0.05) effect on 

serum level of urea and total protein as compared to 

the control group. The results obtained from this study 

showed that AM extract may be used to protect the 

kidney against diabetes-induced damages or disorders. 

 

Effect on liver enzymes 

The changes in the activities of hepatic enzymes: 

Alkaline phosphatase (ALP), alanine aminotransferase 

(ALT) and total bilirubin of study groups are 

presented in Table 4. An obvious increase in the total 

bilirubin, ALP and ALT level was noticed in diabetic 

animals. Both doses of extract lead to significant 

reversed changes in the activities of liver enzymes 

ALP, ALT and total bilirubin. The results showed that 

extract at dose 400 mg/kg to diabetic rats to have 

stronger effect on liver enzymes compared with dose 

200mg/kg. The results obtained from this study 

showed that AM extract may be used to protect the 

liver tissues against diabetes-induced damages or 

disorders. 

 

4. Discussion 

In DM, insulin insufficiency or tissue resistance 

impairs carbohydrate, protein, lipid metabolism 

resulting in hyperglycemia. The same has been 

elucidated by numerous biochemical and molecular 

studies conducted in the last century (10). Elevated 

blood glucose level causes damage of blood vessels 

with an eventual coronary artery disease, stroke, 

nephropathy, neuropathy, etc. In the present studies, 

albino rats developed diabetes after receiving a single 

dose of alloxan, a known β-cytotoxin that damages 

insulin secreting β-cells of islets (11). The Alloxan 

induced diabetic rats receiving Acacia modesta leaves 

extract showed a significant reduction of their fasting 

blood glucose levels in comparison to diabetic control 

rats. Administration of extract at dose 200 mg/kg and 

dose 400 mg/kg led to a major reduction in fasting 

serum glucose about 75.678% and 73.969% 

respectively, at the end of experiment (Table-2). Our 

results are consistent with the study conducted by 

Singh KN et al (12) who reported that seeds of Acacia 

modesta decrease the elevated blood glucose levels in 

normal albino rats. Recent Phytochemical studies have 

shown that the hypoglycemic effect of these plants is 

due to presence of tannins and polyphenols having 

anti-oxidant property (13). Polyphenols inhibit α-

glucosidase enzyme from the intestine and initiate 

release of insulin from the β-cells of pancreas (14, 15). 

Based on decreased glucose levels in rats treated with 

Acacia modesta extract, it can be suggested that the 

possible mechanism of action of aqueous methanol 

extract from Acacia modesta could be related to anti-

oxidant activity that aids to recovery from impaired 

glucose metabolism through release of insulin from 

the pancreas. Many closely related plants of this genus 

have also showed hypoglycemic effects. Ray et al (16) 

conducted a study in albino rats to see the effect of 

Acacia catechu and concluded that extract has 

hypoglycemic effect in both normal and diabetic rats. 

This study is in favor of our study; Ahmad et al. (17) 

conducted a study showing the anti-diabetic effects of 

a closely related plant, Acacia nilotica in diabetic 

rabbits. Its hypoglycemic effect is mediated through 

action of flavonoid. 

Alloxan is associated with a significant loss of 

body weight as compared to normal controls. The 

muscle wasting with loss and degradation of the 
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structural proteins is probably due to hyperglycemia 

(18). When these diabetic rats were treated with 

Acacia modesta extract (200 mg/kg and 400 mg/kg 

body weight), a significant gain in body weight was 

noticed as compared to diabetic control rats (Table-1). 

The increase in body weight is probably due to protein 

anabolic effect and reversal of gluconeogenesis and 

glycogenolysis by the improvement of insulin 

secretion as a result of insulinotropic effect of Acacia 

modesta extract (19). Another possible reason of 

increase in body weight may be the presence of 

tannins and polyphenols in the Acacia modesta leaves 

(20). 

The level of serum lipids usually increases in 

diabetes, and such elevation represents a risk factor 

for coronary heart disease. Hypertriglyceredemia is a 

common abnormality in DM in addition to 

hyperglycemia. In diabetics, the concentration of LDL 

cholesterol is significantly different from that seen in 

non-diabetics as in our study. Diabetic patients 

typically have smaller, dense oxidized LDL particles, 

which may increase atherogenicity, even if the 

absolute concentration of LDL cholesterol is not 

elevated (21). A significant increase in triglyceride 

(TG) levels and an increasing trend towards levels of 

total cholesterol in diabetic rats as compared to normal 

controls was shown in the present study. The 

administration of aqueous methanolic extract (200 

mg/kg and 400 mg/kg body weight) from Acacia 

modesta effectively reduced TG, total cholesterol and 

LDL levels in Alloxan induced diabetic rats (Table-4). 

The results are consistent with Sochar et al (22) and 

Arkkila et al (23) who showed significant changes in 

lipid metabolism in the serum of diabetics. The 

increase in TG and total cholesterol levels in Alloxan 

induced diabetic rats may be due to lack of insulin 

under diabetic conditions. The decrease in TG level 

may be due to increased insulin release from the β-

cells of pancreas that activates lipoprotein-lipase 

enzyme that hydrolysis TG (24). Our study showed an 

increase in HDL and a decrease in LDL levels, 

protecting the diabetics from atherosclerotic disease 

probably due to control of diabetes by the Acacia 

modesta extract as seen in a study done by 

Maciejewski et al (25). 

Drugs, viral infections, alcohol and other 

chemical agents may damage the liver. The injury to 

liver is characterized by hepatic necrosis and lipid per-

oxidation resulting in elevated levels of liver enzymes 

and bilirubin (26). An increase in the ALT, ALP and 

bilirubin activities was recorded in diabetic rats in 

comparison with normal rats, indicating an altered 

liver function in diabetic condition. Acacia modesta 

extracts significantly (p<0.05) controlled ALT, ALP 

and total bilirubin in the diabetic rats. In diabetic 

animals a change in the serum enzymes is directly 

related to changes in the metabolism in which these 

enzymes are involved. The increased levels of 

transaminases which are active in the absence of 

insulin because of increased availability of amino 

acids in diabetes (27, 28) are responsible for the 

increased gluconeogenesis and ketogenesis observed 

in diabetes. In the present study, the Acacia modesta 

leaves extracts significantly (p<0.05) decreased total 

bilirubin, ALT and ALP enzyme activities (Table-3). 

Hence, the improvements noticed in the levels of these 

enzymes are as a consequence of an improvement in 

the carbohydrate, fat and protein metabolism. The 

restoration of total bilirubin, ALT and ALP levels 

after treatment also indicates a revival of insulin 

secretion. Treatment of non-diabetic group with 

extract (200 mg/kg body weight) also showed 

significant effect on serum level of ALT and total 

bilirubin as compared to control group. Results of 

non-diabetic treated group indicated that the extract 

can be used to control the increased level of ALT in 

non-diabetic condition (Table-3). 

The status of kidney function may be provided 

by analysis of blood (29). During normal condition the 

serum level of urea and creatinine remains at normal 

unless there is pathogenesis. The high levels of urea 

and creatinine indicate the kidney injuries induced 

through diabetes and chemical treatment (30, 31, 32). 

Our results of diabetic group showed increased in 

blood urea, creatinine and decreased level of total 

protein indicating renal injuries. The level of serum 

creatinine does not rise until at least half of the 

nephron of kidney is destroyed or damaged (33). The 

data of this study showed that plant extract of Acacia 

modesta leaves significantly (p<0.05) restored urea 

and creatinine and increased the level of serum total 

proteins in blood as shown in (Table-5). Treatment of 

non-diabetic group with extract (200 mg/kg body 

weight) also showed significant (p<0.05) effect on 

serum level of urea and total protein as compared to 

the control group. Results of non-diabetic treated 

group indicated that the extract can be used to control 

the increased level of urea in non-diabetic condition 

(Table-5). The present study suggests that Acacia 

modesta leaves extract possess significant 

hypolipidemic and hypoglycemic activity. Oral 

administration of Acacia modesta was found to be safe 

because no apparent toxicity was observed under the 

experimental conditions it did not cause organ toxicity 

(liver, heart and kidney). Although to confirm the 

adverse effect of Acacia modesta leaves extract 

biochemical studies were carried out showed that 

Acacia did not affect other blood chemistry 

parameters.  
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Table 1: Effect of extracts of Acacia modesta leaves (AML) on body weight of diabetic rats 

Groups      

 0th day 7th day 14th day 21st day % Variation 

Normal 170+2.35 174.16+0.27 176+0.65 178.66+1.98 4.96% 

Diabetic Control 171.83+4.69 167.16+2.35 159.83+1.31 151+5.72 12.151% 

10mg/kg Glibenclamide 175.83+0.48 174.5+0.185 175.83+0.48 173.33+0.77 1.432%* 

200mg/kg AML + alloxan 170.33+4.0 176+1.165 181.33+1.3 185.66+3.66** 9.125%** 

400mg/kg AML + alloxan 168.5+9.475 170+0.8 174.81+3.68 176.5+4.52* 4.637%* 

200mg/kg AML alone 170+7.875 178+3.875 185+0.375 190+2.125* 11.764%** 

 

Data represented as mean ± S.D values of 6 animals each. *p<0.001, indicate significance at **p<0.05 

(Dunnett t-test); diabetic control was compared with the normal, extract and standard treated groups were 

Compared with the diabetic control. 

 

Table 2: Effect of Acacia modesta leaves (AML) extract on blood glucose levels 

Groups      

 0th day 7th day 14th day 21st day % Variation 

Normal 70.66+ 0.227 70.16+0.02 70+0.1 70+0.1 0.938% 

Diabetic Control 222.5+9.85 240+1.1 246.16+1.98 260.16+8.98 15.605% 

10mg/kg Glibenclamide 249.8+41.43 189.16+11.11 140.3+13.32 88.5+39.32** 95.359%** 

200mg/kg AML + alloxan 242.8+27.79 227.3+20.24 169.3+75.54 109.5+38.86** 75.674%** 

400mg/kg AML + alloxan 212.6+30.32 170.5+9.187 127.6+12.262 97.8+27.162* 73.969%** 

200mg/kg AML alone 97+1.125 96+0.625 94+0.375 92+1.375* 5.291%* 

 

Data represented as mean ± S.D values of 6 animals each. Indicate significance at *p<0.001, **p<0.05 

(Dunnett t-test); diabetic control was compared with the normal, extract and standard treated groups were 

compared with the diabetic control. 

 

Table-3 Effect of Acacia modesta leaves (AML) extract on liver function tests; 

Treatment ALT (u/l) Bilirubin (mg/dl) ALP (u/l) 

Control 32+0.88 0.69+0.071 198.5+10.638 

Diabetic Control 56+8.91 2.11+0.50 251.8+45.41 

10mg/kg Glibenclamide 36+0.75 0.59+0.112* 121.8+13.37** 

200 mg/kg AML + alloxane 27+2.92* 0.6+0.108* 81+1.86 

400 mg/kg AML + alloxane 28+2.51* 0.6+0.108* 104+8.80* 

200 mg/kg AML alone 26+3.33** 0.6+0.108* 128+10.84** 

 

Data represented of 6 animals each as mean ± S.D values. *, ** indicate significance at *p<0.001, **p<0.05 

(Dunnett t-test); the normal was compared with the diabetic control, the diabetic control were compared with the 

standard and extract treated groups. 

 

Table-4 Effect of Acacia modesta leaves (AML) extract on Serum lipids: 

Treatment Total Cholesterol 

(mg/dl) 

Triglycerides 

(mg/dl) 

High density 

Lipoprotein (mg/dl) 

Low density 

Lipoprotein (mg/dl) 

Control 91+10.98 131+0.5 56+9.8 86.6+19.97 

Diabetic Control 171.5+25 261.3+58.77 437.8+1.34 113.8+7.89 

10mg/kg Glibenclamide 125+4.21* 102+12.46* 41.5+3.13** 41.8+40.09* 

200mg/kg 

AML+alloxane 

96+8.75* 56+33.04** 39+2.23* 56+33.38** 

400mg/kg 

AML+alloxane 

107+3.83* 124+2.62* 50+7.15* 36+42.33* 

200 mg/kg AML  alone 103+5.62* 105+11.12** 32+0.89* 52+35.19** 
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Data represented of 6 animals each as mean ± S.D values. *, ** indicate significance at *p<0.001, **p<0.05 

(Dunnett t-test); the normal was compared with the diabetic control, the diabetic control were compared with the 

standard and extract treated groups. 

 

Table -5 Effect of Acacia modesta leaves extract (AML) on serum urea, creatinine and total protein of rat: 

Treatment 
Serum Urea 

(mg/dl) 

Serum Creatinine 

(mg/dl) 

Serum total protein 

(mg/dl) 

Control 49.1+0.22 0.66+0.102 7.3+0.383 

Diabetic Control 126.3+34.3 2.18+0.51 5.2+0.47 

10mg/kg Glibenclamide 30+8.76* 0.57+0.138* 6.2+0.065* 

200mg/kg AML+alloxane 40+4.29* 0.9+0.004* 6.7+0.138* 

400mg/kg AML+alloxane 30+8.76* 0.5+0.167* 6.5+0.057* 

200 mg/kg AML alone 19+13.68** 0.7+0.085* 6.3+0.024* 

 

Data represented of 6 animals each as mean ± S.D values. *, ** indicate significance at *p<0.001, **p<0.05 

(Dunnett t-test); the normal was compared with the diabetic control, the diabetic control were compared with the 

standard and extract treated groups. 

 

Conclusion 

This investigation supports that Acacia modesta 

leaves extract have anti-diabetic activities and 

effective in decreasing concentrations of blood 

glucose serum lipids, liver enzymes and kidney 

biochemical marker levels both in diabetic and non 

diabetic rats. Results demonstrate positive effect on 

liver and kidney function. Administration of extract 

likely represents a safe and effective means to reduce 

the risk factors for the development of diabetic 

complications. More research on Acacia modesta 

leaves extract should be undertaken because it has 

new potential management of diabetes, kidney and 

liver disorders. 
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