
American Journal of Medical Case Reports, 2021, Vol. 9, No. 2, 116-121 
Available online at http://pubs.sciepub.com/ajmcr/9/2/5 
Published by Science and Education Publishing 
DOI:10.12691/ajmcr-9-2-5 

Antidiabetic Activity of  
Anemarrhena asphodeloides Bge. Polysaccharides 

YIN Ai-wu1,*, GAO Peng-fei2 

1Institute of Medical Technology, Xiangtan Medicine and Health Vocational College, China 
2School of Pharmacy, Dali University, China 
*Corresponding author:  

Received November 06, 2020; Revised December 07, 2020; Accepted December 14, 2020 

Abstract  The present study was aimed to investigate the anti-diabetic activity of Anemarrhena asphodeloides Bge. 
Polysaccharides (AAP). Wistar rats were injected with streptozotocin(STZ)to induce diabetes. The APP was 
prepared at first. After the rats were orally administered for 28 days, related biochemical indicator were determined. 
AAP was composed of mannose, galacturonic acid, galactose, glucose and xylose in the molar ratio of 
12:8.1:2.7:1.3:1 with the average molecular weight of 52.4 kDa. After treatment with AAP (100 and 200 mg·kg-1) 
for 28 days there was a significant decrease in blood glucose, SGPT, SGOT, ALP, TC, TG, LDL, BUN and 
significant increase in body weight, fasting serum insulin, pancreatic insulin and HDL. The activities of SOD and 
CAT in liver and kidneys also increased. The results of the experiments showed that AAP exerted significant anti-
diabetic activity. 
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1. Introduction 

Diabetes mellitus is a complicated metabolic disease 
which is associated with abnormalities in protein, fat and 
glucose metabolism resulting from the defects in insulin 
secretion, insulin action or both [1]. Now it is considered as a 
world-wide health problem at present leading to cardiovascular 
disease complications, like retinopathy, nephropathy, stroke, 
heart attack, etc [2]. It is estimated that about 366 million 
people are likely to be diabetic in 2030 with the prevalence 
being higher in developed countries than in developing 
countries [3]. The currently synthesized anti-diabetic agents, 
including sulfonylureas, biguanides and thiazolidinediones, 
were proven to have side effects and their own other 
limitations, like high prices, contraindications, etc. Thus, 
natural plants are constantly being explored with the hope 
of developing relatively safe antidiabetic traditional folk 
medicine alone or in combination with other reagents [4]. 
Recent researches showed that plant polysaccharides were 
proved to have many bioactivities including antioxidant, 
hypoglycemic and hypolipidemic activities [5]. In recent 
years, the anti-diabetic activity of plant polysaccharides 
has attracted considerable attention. 

Anemarrhena asphodeloides Bge. (family Liliaceae)  
is mainly distributed in China, Mongolia, Japan and  
other eastern Asian countries and has been commonly 
used in traditional medicine in China, Korea and Japan  
for thousands of years [6]. In Traditional Chinese 

Medicine, Anemarrhena asphodeloides Bge. has been 
traditionally used to treat diabetes, febrile diseases, lung 
heat with dry cough and constipation. Pharmacological 
studies showed that Anemarrhena asphodeloides Bge. 
possesses anti-platelet aggregation [7], anti-neoplastic [8], 
antianaphylaxis [9] and anti-dementia activities [10]. 
However, few studies have examined the therapeutic 
effects of Anemarrhena asphodeloides Bge. Polysaccharides 
(AAP) on diabetes. The present study was undertaken to 
evaluate the anti-diabetic, antioxidant and antilipidemic 
effect of AAP in streptozotocin(STZ) induced diabetes 
rats. 

2. Materials and Methods 

2.1. Material 
The rhizomes of Anemarrhena asphodeloides Bge. was 

collected during the month of October, 2018, from Heibai 
province of China and identified by Dr. Gao Peng-fei from 
Dali University.  

The assay kits for insulin, total triglyceride (TG), total 
cholesterol (TC), high density lipoprotein cholesterol 
(HDL), low density lipoprotein cholesterol(LDL), alkaline 
phosphatase (ALP), serum glutamic pyruvic transaminase 
(SGPT), serum glutamic oxaloacetic transaminase(SGOT), 
superoxide dismutase (SOD), catalase (CAT), and blood 
urea nitrogen (BUN) were purchased from Jiancheng 
Bioengineering Institute, Nanjing, Jiangsu Province, China. 
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2.2. Polysaccharides Preparation 
The powdered Anemarrhena asphodeloides Bge. was 

extracted with 95% ethanol under reflux for 2 h to remove 
lipophilic and low molecular weight compounds. This step 
was repeated three times. After filtration, the residue was 
sun-dried, and then extracted twice with drinking water 
(mass ratio Anemarrhena asphodeloides Bge.:water was 
1:7) refluxing for 2h. The extracting solution was 
condensed under reduced pressure using rotary evaporator, 
then the concentrated solution was deproteinated by Sevag 
method. The water layer was added with 8 volumes of  
90% (v/v) ethanol to precipitate the polysaccharides at 
4°C for 24 h, and then separated by centrifugation.  
The crude polysaccharides were collected, washed 
successively with acetone and ethanol to remove lipids 
completely, then dissolved in distilled water. The 
insoluble substances are removed by centrifugation.  
The supernatant was loaded to a DEAE-52 cellulose 
column (2.6 cm×40 cm) and eluted with 3 bed volumes 
distilled water followed by 0.4 mol·L-1 NaCl solution. The 
eluent was collected, concentrated, dialyzed, and 
lyophilized for further purification by a Sephacryl S-400 
column (5 cm × 50 cm). The polysaccharides (AAP) were 
collected and lyophilized. AAP was used for further study. 
The extracting rate of polysaccharide was 2.3%. The 
content of determination in AAP was 93.1% as 
determined by phenol-sulfuric acid method, which is 
mainly comprised of mannose, galacturonic acid, 
galactose, glucose and xylose in the molar ratio of 
12:8.1:2.7:1.3:1 with the average molecular weight of 52.4 
kDa. AAP was dissolved in distilled water when 
administration. 

2.3. Animals and Treatment 
Male albino Wistar rats, weighing 150-175 g, were 

maintained in a 12 h day/night cycle (lights on at 06:00 
A.M.) at constant room temperature (22-23°C) and 
humidity (55%±5%) with free access to water and 
standard laboratory chow. Animals were acclimatized the 
laboratory conditions for 7 days before starting the 
experiment. The experiments were conducted in 
accordance with the P. R. China legislation on the use and 
care of laboratory animals and US guidelines (NIH 
publication no. 85-23, revised in 1985) for laboratory 
animal use and care. Overnight fasted animals were 
intraperitoneally injected with streptozotocin (STZ) at a 
dose of 47 mg·kg-1 body weight [11]. After 72 h of 
induction, animals with fasting blood glucose (FBG) 
levels above 11.1 mmol·L−1 were used to categorize as 
diabetic animals. Diabetic animals were randomly divided 
into five groups comprising 12 animals in each group and 
treated as follows: Group I (Diabetic control), Diabetic 
rats were treated with drinking water alone; Group II, 
Diabetic rats were treated with AAP (50 mg·kg-1 b.w.); 
Group III, Diabetic rats were treated with AAP  
(100 mg·kg-1 b.w.); Group IV, Diabetic rats were treated 
with AAP (200 mg·kg-1 b.w.); Group V, Diabetic rats 
were treated with glibenclamide (1 mg·kg-1 b.w.). Another 
12 healthy rats were treated with drinking water as Group 
VI (Normal control). Treatment was given between  
9.00-13.00 hours orally using an intragastric tube once 

daily for 28 days. Day 0 was designated as the day when 
rats were confirmed to be diabetic. 

2.4. Determination of Fasting Blood Glucose 
(FBG) 

Tail vein blood samples of rats after fasting overnight 
were estimated for fasting blood glucose by glucometer. 
FBG levels were measured on days 0, 7, 14, 21 and 28 
after treatment. 

2.5. Determination of Body Weights 
The body weights were monitored on days 0, 7, 14, 21, 

28 after treatment and before induction of diabetes. 

2.6. Biochemical Analysis 
On the 28th day, blood samples were collected through 

cardiac puncture and allowed to coagulate at ambient 
temperature for 30 min. Serum was obtained by 
centrifugation at 4000 rpm. for 5 min and stored at -20°C, 
for the analysis of insulin, TG, TC, HDL, LDL, SGPT, 
SGOT, ALP, and BUN. Assorted biochemical parameters 
were measured using commercial kits. The liver and 
kidneys homogenate, prepared in chilled phosphate buffer 
solution of pH 7.0, was used to estimation the levels and 
activities of CAT [12] and SOD [13]. Pancreas 
homogenate, prepared in ice-cold acid-alcohol, was stored 
at -20°C overnight, and finally centrifuged at 4000 rpm at 
4°C for 5 minutes. The supernatant was stored at -20 °C 
for the determination of insulin in the pancreas.  

2.7. Statistical Analysis 
Data were presented as the mean±standard deviation 

(SD). Statistical analysis of all the data obtained was 
evaluated using one-way ANOVA followed by Student’s 
t-test (SPSS 17.0). The values were considered to be 
significant when P≤0.05. 

3. Results 

3.1. Effect of AAP on Body Weight 
Animals of the same weight range were used in 

experimental protocol. During the study, the body weight 
of normal control group was increased naturally, whereas 
body weight was found to be markedly attenuated in  
STZ-induced diabetic control group as compared to normal 
control. After 28 days of treatment with AAP at 100 and 
200 mg·kg-1, the body weights were significantly increased 
by 6.68% and 8.58%, respectively when compared to day 
0. The normal control group and glibenclamide group rats 
showed 13.89% and 12.27% increasing in body weights. 
The body weight in diabetic+AAP (200 mg·kg-1) group 
was significantly greater than that of diabetic+AAP  
(100 mg·kg-1) group at the end of the experimental period 
but it was markedly lower than that of normal control 
group or glibenclamide group (Table 1). The effect of 
AAP administration produced dose-independent effect on 
body weight in diabetic rats. 
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Table 1. Effect of AAP on body weight (n=12, x±S) 

Group 
Weight(g) 

Before induction Day 0 Day 7 Day 14 Day 21 Day 28 

Normal control 159.46±2.05 161.37±2.72 166.84±3.69△△ 171.03±3.97△△ 177.52±4.56△△ 183.78.±4.83△△ 

Diabetic control 158.93±2.13 155.64±2.71## 151.71±2.98 146.93±4.13 140.15±3.77 134.62±3.48 

Diabetic+AAP(50 mg·kg-1) 160.37±2.25 156.48±2.93## 152.96±3.22△△ 147.25±4.05△△ 141.39±3.82△△ 135.70±4.15△△ 

Diabetic+AAP(100 mg·kg-1) 159.74±2.17 155.87±2.98## 154.24±3.14△△ 158.33±3.87c** 163.76±3.55**△ 166.29±3.89**△ 

Diabetic+AAP(200 mg·kg-1) 160.56±2.95 156.89±2.37## 158.98±3.43** 163.43±3.28** 167.68±3.96** 170.36±4.37** 

Glibenclamide(1 mg·kg-1) 159.20±2.65 155.43±2.25## 159.48±3.11** 165.16±3.35** 170.21±4.20** 174.54±3.61**△ 

Note: **P≤0.01, compared with diabetic control group; △△P≤0.01, △P≤0.05, compared with diabetic+AAP(200 mg·kg-1) group; ##P≤0.01, compared with 
before induction.  

 
3.2. Effect of AAP on Fasting Blood Glucose 

(FBG) Level 
The fasting blood glucose (FBG) of normal control group 

over the course of 28 days ranged from 103.63±3.75 to 
108.48±8.12 g·L-1 and was not notably different from one 
another. Diabetic control group showed notable increase 
in the levels of FBG when compared to normal control 
group. After treatment with AAP at 100 and 200 mg·kg-1 
FBG was markedly reduced compared to diabetic control 
rats. FBG in 100 and 200 mg·kg-1 groups was decreased 
by 17.8% and 25.7% at the end of experiment. 
Glibenclamide group also showed significant reduction  
in FBG to 203.78 g·L-1 (by 29.8%). Diabetic+AAP  
(200 mg·kg-1) group’s FBG was significantly less than that 
in diabetic+AAP (100 mg·kg-1) group but it was notably 
greater than that in normal control group and 
glibenclamide group from the 7th day to 28th day. AAP 
showed less potency for antihyperglycemic activity than 
glibenclamide (Table 2). 

3.3. Effect of AAP on Lipid Profile 
To evaluate the effect of AAP on lipid profile level, TG, 

TC, LDL and HDL, they were assessed at the end of 
experiment. There was a significant increase in TC, TG 
and LDL levels in diabetic control group when compared 
to normal control group, but the level of HDL significantly 
decreased. Diabetic control group showed an increase of 
88.0% in TG, 39.2% in TC, 90.9% in LDL and a 63.8% 
decrease in HDL. Diabetic+AAP (100 mg·kg-1),  
 

diabetic+AAP (200 mg·kg-1) and glibenclamide groups 
were significantly different from diabetic control. At the 
end of treatment diabetic+AAP (200 mg·kg-1) group 
showed a decrease of 16.6% in TG, 22.5% in TC, 20.7% 
in LDL and an 86.3% increase in HDL. The levels of TC, 
TG and LDL in diabetic+AAP (200 mg·kg-1) group were 
still greater than that of the glibenclamide group, but the 
level of HDL was less (Table 3). 

3.4. Effect of AAP on SOD and CAT  
In diabetic control group a significant decreased 

activity of SOD and CAT was observed. Liver’s and 
kidneys’ SOD activity in diabetic control group showed 
notable decrease by 39.1% and by 39.4%, respectively and 
liver’s and kidneys’ CAT activity decreased by 23.8 % 
and by 47.9%, respectively. Diabetic+AAP (100 mg·kg-1), 
diabetic+AAP (200 mg·kg-1) and glibenclamide groups 
restored the activity of SOD and CAT than that of diabetic 
control group markedly. The activity of SOD and CAT in 
diabetic+AAP (200 mg·kg-1) group was significantly 
different from that of glibenclamide group and normal 
control group. After treatment diabetic+AAP(200 mg·kg-1) 
group showed an increase of 43.0% in liver’s SOD, 40.7% 
in kidneys’ SOD, 21.5% in liver’s CAT and 60.8% in 
kidneys’ CAT as compared to diabetic control group. 
Glibenclamide group also showed significant increase in 
liver’s SOD, kidneys’ SOD, liver’s CAT, kidneys’ CAT, 
that is, 58.0%, 54.1%, 29.1%, and 79.3%, respectively. 
AAP showed less potency for restoring SOD and CAT 
activity than glibenclamide (Table 4). 

Table 2. Effect of AAP on fasting blood glucose (n=12, x±S) 

Group 
Fasting blood glucose(g·L-1) 

Day 0 Day 7 Day 14 Day 21 Day 28 

Normal control 103.63±3.75**△△ 107.48±5.97**△△ 106.82±7.36**△△ 108.48±8.12**△△ 105.50±6.46**△△ 

Diabetic control 293.46±7.23 315.70±6.57 352.24±6.38 368.05±7.46 436.93±6.58 

Diabetic+AAP(50 mg·kg-1) 294.12±6.92 313.56±7.14△△ 354.81±6.67△△ 367.34±7.72△△ 438.11±6.87△△ 

Diabetic+AAP100(mg·kg-1) 295.14±7.47 301.61±6.45**△△ 283.52±5.36**△△ 264.47±5.03**△△ 242.68±4.92**△△ 

Diabetic+AAP200(mg·kg-1) 293.96±6.58 285.17±7.53** 256.28±6.42** 239.66±6.75** 218.51±5.73** 

Glibenclamide(1 mg·kg-1) 292.85±7.31 275.13±6.88**△△ 237.65±5.74**△△ 225.45±6.25**△△ 203.78±5.89**△△ 

Note:**P≤0.01, compared with diabetic control group; △△P≤0.01, compared with diabetic+AAP (200 mg·kg-1) group. 
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Table 3. Effect of AAP on lipid profile (n=12, x±S) 

Group TG(g·L-1) TC(g·L-1) LDL(g·L-1) HDL(g·L-1) 

Normal control 82.63±3.83 **△△ 75.32±3.91 ** △△ 44.37±3.24 ** △△ 40.53±2.31 ** △△ 

Diabetic control 155.35±5.01 104.86±6.83 84.69±3.93 14.67±2.66 

Diabetic+AAP (50 mg·kg-1) 152.92±4.75 △△ 99.45±6.37 △△ 82.05±4.26 △△ 15.09±2.52 △△ 

Diabetic+AAP (100 mg·kg-1) 135.48±2.86 ** △△ 86.71±4.82 ** △△ 76.91±2.47 ** △△ 20.57±2.19 ** △△ 

Diabetic+AAP (200 mg·kg-1) 129.55±3.69 ** 81.24±3.56 ** 67.15±2.84 ** 27.33±2.75 ** 

Glibenclamide (1 mg·kg-1) 117.94±4.62 ** △△ 76.01±4.35 ** △△ 53.26±1.72 ** △△ 34.0±2.96 ** △△ 

Note:**P≤0.01, compared with diabetic control group; △△P≤0.01, compared with diabetic+AAP (200 mg·kg-1) group.  

Table 4. Effect of AAP on antioxidant enzymes in liver and kidneys (n=12, x±S) 

Group 
Liver kidneys 

SOD(kU·g-1) CAT(kU·g-1) SOD(kU·g-1) CAT(kU·g-1) 

Normal control 48.68±3.17**△△ 40.16±2.35**△△ 35.72±1.97**△△ 6.01±0.34**△△ 

Diabetic control 29.63±2.48 30.58±3.62 21.64±2.45 3.14±0.68 

Diabetic+AAP(50 mg·kg-1) 31.55±4.73△△ 32.64±2.47△△ 23.82±2.76△△ 3.48±0.55△△ 

Diabetic+AAP(100 mg·kg-1) 36.24±3.69**△ 34.82±2.93**△ 27.58±2.88**△ 4.16±0.32**△△ 

Diabetic+AAP(200 mg·kg-1) 42.37±4.25** 37.16±2.03** 30.45±2.63** 5.05±0.29** 

Glibenclamide(1 mg·kg-1) 46.83±4.51**△ 39.48±2.76**△ 33.35±2.17**△△ 5.63±0.41**△△ 

Note: **P≤0.01, compared with diabetic control group; △△P≤0.01, △P≤0.05, compared with diabetic+AAP (200 mg·kg-1) group. 
 

3.5. Effect of AAP on SGPT, SGOT, ALP and 
BUT 

At the end of experiment diabetic control group shown 
significant increase in the levels of SGPT, SGOT, ALP, 
and BUT as compared to normal group, that is 50.2%, 
107.3%, 54.6%, and 47.5%, respectively. After treatment 
with 100 and 200 mg·kg-1 of AAP and glibenclamide there 
was a significant decrease in the activities of SGPT, 
SGOT and ALP. The content of BUT was also significantly 
decreased. Diabetic+AAP (200 mg·kg-1) group shown 
significant attenuation in SGPT, SGOT, ALP, and BUT as 
compared to diabetic group, that is 30.7%, 47.5%, 28.6%, 
and 25.3%, respectively, and the levels of SGPT, SGOT, 
ALP were normalised to that of normal control group’s 
levels. Glibenclamide group showed a decrease of 32.1% 

in SGPT, 50.3% in SGOT, 36.6% in ALP, and 30.6% in 
BUT. There were no significant differences in the levels 
of SGPT, SGOT, ALP between glibenclamide group and 
diabetic+AAP (200 mg·kg-1) group (Table 5). 

3.6. Effect of AAP on Pancreatic Insulin 
Pancreatic insulin level significantly decreased by  

48.5% in diabetic control group as compared to normal 
control group. After 28 days of treatment, with 100 and 
200 mg·kg-1 of AAP and glibenclamide shown significant 
increase in pancreatic insulin level as compared to diabetic 
control group, that is, 18.1%, 47.1%, and 78.6%, 
respectively. There was significant difference between 
diabetic+AAP (200 mg·kg-1) group and glibenclamide 
group (Table 6). 

Table 5. Effect of AAP on SGPT, SGOT, ALP and BUT (n=12, x±S) 

Group SGPT(kU·L-1) SGOT(kU·L-1) ALP(kU·L-1) BUT(kU·L-1) 

Normal control 63.14±3.67** 40.35±5.37** 47.32±5.48** 6.57±0.48**△△ 

Diabetic control 94.81±3.55 83.65±3.89 73.16±8.14 9.69±0.57 

Diabetic+AAP(50 mg·kg-1) 92.25±3.33△△ 81.43±3.45△△ 71.58±7.92△△ 9.14±0.73△△ 

Diabetic+AAP(100 mg·kg-1) 80.68±5.29**△△ 66.82±3.56**△△ 63.85±7.69**△△ 8.36±0.52**△△ 

Diabetic+AAP(200 mg·kg-1) 65.72±4.62** 43.91±2.97** 52.26±7.20** 7.24±0.46** 

Glibenclamide(1 mg·kg-1) 64.36±5.48** 41.57±2.64** 46.42±6.94** 6.72±0.37**△△ 

Note:**P≤0.01, compared with diabetic control group; △△P≤0.01, compared with diabetic+AAP (200 mg·kg-1) group. 

Table 6. Effect of AAP on pancreatic insulin (n=12, x±S) 

pancreatic insulin 
content (µg·g-1) Normal control Diabetic control Diabetic+ 

AAP (50mg·kg-1) 
Diabetic+ 

AAP (100 mg·kg-1) 
Diabetic+ 

AAP (200 mg·kg-1) 
Glibenclamide 

(1 mg·kg-1) 
Before induction 101.73±4.69 105.82±5.57 104.25±3.01 103.64±2.92 102.36±5.15 101.97±4.86 

28th day 104.68±4.52**△△ 53.94±3.63 55.86±3.94△△ 63.71±2.58**△△ 79.35±2.94** 96.34±3.13**△△ 

Note:**P≤0.01, compared with diabetic control group; △△P≤0.01, compared with diabetic+AAP (200 mg·kg-1) group. 
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Table 7. Effect of AAP on fasting insulin level (n=12, x±S) 

fasting insulin 
level (µg·L-1) Normal control Diabetic control Diabetic+ 

AAP (50 mg·kg-1) 
Diabetic+ 

AAP (100 mg·kg-1) 
Diabetic+ 

AAP (200 mg·kg-1) 
Glibenclamide 

(1 mg·kg-1) 
Before induction 0.75±0.03 0.78±0.03 0.76±0.04 0.81±0.05 0.77±0.05 0.83±0.04 

28th day 0.79±0.02**△△ 0.34±0.02 0.36±0.06△△ 0.48±0.03**△△ 0.59±0.03** 0.63±0.02**△△ 

Note:**P≤0.01, compared with diabetic control group; △△P≤0.01, compared with diabetic+AAP (200 mg·kg-1) group. 
 

3.7. Effect of AAP on Fasting Insulin Level 
The variation tendency of fasting insulin level was 

similar to pancreatic insulin. Fasting insulin level was 
notably decreased (by 57.0%) in diabetic control group as 
compared to normal control group. On the 28th day, 
fasting insulin levels in 100 and 200 mg·kg-1 of AAP and 
glibenclamide groups were significantly increased by 
41.2%, 73.5%, and 85.3%, respectively. Fasting insulin 
level in diabetic+AAP (200 mg·kg-1) group was still 
significant less than that of glibenclamide group (Table 7).  

4. Discussion 

This present study was designed to investigate the  
anti-diabetic, antioxidant and antilipidemic activities of 
AAP in STZ-induced diabetic rats. STZ is commonly used 
to induce type-I diabetes mellitus in experimental rat 
models. STZ has potent alkylating property [14] and 
specifically cytotoxic to the pancreatic β-cell in mammals. 
Pancreatic islet β-cells preferentially uptake STZ resulting 
in the destruction of β-cells by necrosis mediated through 
the release of nitric oxide (NO) liberated from STZ [15]. 

STZ-induced diabetes is characterized by a notable loss 
in body weight, which is due to the degradation of structural 
protein or increased muscle destruction [16]. Similar 
effect was also observed in the current study. When 
diabetic rats were treated with AAP (100, 200 mg·kg-1), 
they showed a significant increase in body weight as 
compared to diabetic control group but the increase was 
not as much as that in glibenclamide treated group. The 
ability to protect body weight loss signifies its protective 
effect in inhibiting the degradation of structural protein 
and muscle destruction by reduce hyperglycemia.  

Lipid plays an important role in the pathogenesis of 
diabetic complications. The reduced level of serum HDL 
cholesterol and elevated level of serum cholesterol, poses 
to be a risk factor for developing cardiovascular disease 
like coronary heart disease. The abnormal high level of 
serum lipid mainly due to increased mobilization of 
peripheral free fatty acids. Insulin deficiency, insulin 
resistance or insulin inhibits the hormone sensitive lipase 
may be the pathogenesis [17]. This present study showed 
that diabetic rats has abnormal lipid profile as earlier report 
[18], whereas the AAP treated groups (100, 200 mg·kg-1) 
showed significant improvement in the lipid level 
comparable diabetic control group but the improvement 
was inferior to glibenclamide treated group. After 28 days 
treatment, AAP reduced TG, TC, LDL and increased  
HDL. Thus, AAP could have a potential to reduce 
cardiovascular complications associated with diabetes. 

Pervious study indicated that the antioxidant treatment 
could provide protection to pancreatic islet β-cells against 
glucose toxicity in diabetic mice and was beneficial  

for treating diabetes. SOD and CAT are enzymatic 
antioxidants. SOD is capable of reducing the superoxide 
radical into hydrogen peroxide (H2O2). CAT catalyzes the 
breakdown of H2O2 and protects the tissues from the 
damage caused by reactive hydroxyl radicals [19]. In 
diabetes mellitus, high glucose can decrease the activity of 
SOD and CAT by glycating these proteins thus inducing 
oxidative stress, which in turn, causes lipid peroxidation 
[20]. The SOD and CAT activities in liver and kidneys of 
diabetic rats were remarkably increased. So AAP as a 
antioxygen may directly or indirectly protect pancreatic 
islet β-cells in the duration of high blood glucose. This 
was evidenced by increased fasting insulin and pancreatic 
insulin levels after treatment with AAP. 

SGPT, SGOT and ALP are cellular enzymes which are 
reliable markers indicating the presence of injury in the 
liver. When cellular injury happens, the enzymes are 
released from the cytosol into the blood stream, 
suggesting liver damage [21]. There was increase in liver 
enzymes in serum of diabetic rats like previous report [22]. 
AAP (100 200 mg·kg-1) significantly reduced the serum 
SGPT, SGOT and ALP levels which showed the 
protective effect of liver functioning in reversing the organ 
damage due to diabetes that was clearly observed by 
elevated levels of SGPT, SGOT and ALP in diabetic 
control group. 

5. Conclusion 

The results of the experiments showed that AAP exerted 
significant anti-diabetic, antioxidant and antilipidemic 
activities in STZ-induced diabetic rats which provides 
scientific proof for the use in traditional medicine. 
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