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Medicinal plants form the basic resource for the search of novel medicinal agents since ages. The 
search for new medicaments continues in preservance of human health due to various disease    
conditions. The plant Urena sinuata has been used in the treatment of diabetes in alternative    

systems of medicine. Diabetes is a chronic metabolic disorder of carbohydrates leading to many    
serious consequences. The remedial treatment suffers from lot of draw backs. In view of this, the 
present study underwent to investigate the anti-diabetic potential of root and stem extracts of the 

selected plant by in vitro methods - inhibition of alpha amylase and antiglycation. The 
hydroalcoholic extracts of the plant served appreciable role against diabetes forming evidence to its 
use in traditional systems of medicine. The results indicated that root hydroalcoholic extract showed 

equivalent activity in comparison to standard drug, acarbose in inhibiting alpha amylase at 500 
µg/ml. Moreover, the root hydroalcoholic extract showed more antiglycation activity as compared to 
standard drug, rutin at 500 µg/ml.  
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INTRODUCTION 
Plants  preparations  are  used  in  traditional  
medicine  for  the  treatment  of  various  
diseases,  such  as  type-2  diabetes  mellitus.  
Some  medicinal  plants  are  capable  of  
controlling  the  complications  of  this  metabolic  
disease  at  different  levels,  for  example,  
providing  antioxidant  compounds  that  act  
against  oxidative  stress  and  protein  glycation  
and  others  which  are  capable  of  inhibiting  
the  catalysis  of  digestive  enzymes  and  thus  
contribute  to  the  reduction  of  hyperglycemia  
and  hyperlipidemia. Type-2 diabetes mellitus 

(T2DM) is a metabolic  disease  that  affects  
about  422  million  people  in  the  world, being 
characterized by several  factors, including 
hyperglycemia and hyperlipidemia, as well as  
increased oxidative stress and protein  glycation 
[1]. Imbalance in cellular metabolism of  
carbohydrates  and  lipids  is  observed in  
noninsulin  dependent  diabetes  mellitus. Such a 
condition predisposes to increase in 
postprandial blood glucose levels [2-3]. Enzyme 
pancreatic α-amylase is the main enzyme, which 
plays a key role in starch hydrolysis and 
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converts in to small oligosaccharides. These are 
then further catalyzed by α-glucosidase into 
glucose which after absorption enters in to the 
blood stream. This process ensures in haste that 
ultimately predisposes the condition of 
postprandial hyperglycemia. Thus, impeding the 
process of digestion of starch could play a vital 
role in the management of diabetes [4]. Drugs 
such as acarbose, voglibose, and miglitol are 
known to inhibit glycolytic enzymes. However,  
their  nonspecific response and adverse effects 
like abdominal discomfort and diarrhea [5] 
restrict their frequent use. In spite of the 
development of pharmacological agents for the 
treatment of diabetes, the use of medicinal 
plants is considered a complementary treatment 
for this disease [6]. Use of herbal remedies 
seems to be a promising approach in the 
treatment of diabetes in terms of no or less side 
effects and being economical [7]. Studies 
indicate that  secondary metabolites, such as 
polyphenols (flavonoids and phenolic  acids) [8-
9] and terpenes present in medicinal plants are 
able to scavenge free radicals and reduce non-
enzymatic glycation [10-12] and inhibit α-
amylase, α-glucosidase and lipase [13-14]. 
The plant Urena sinuata belonging to family 
Malvaceae, is a shrub used in native medicine for 
several ailments.  It is a wild shrubby plant with 
some folk medicinal uses in its native areas. Its 
parts like roots, stems, flowers, fruits are used as 
natural remedy. The roots of the plant are sweet, 
slightly cooling, antirheumatic and antipyretic 
[15]. The root decoction is used in the treatment 
of enteritis, dysentery, tonsillitis. A poultice 

prepared from the roots and leaves is used as 
emollient and is given for snake bites, sprains 
and bruises. The flowers are used as expectorant 
in dry and inveterate chronic coughs. An infusion 
of the flowers is used in gargle and throat 
bronchitis [16]. The leaves are prescribed in 
inflammation of the intestines and the bladder. 
The original  distribution of U. sinuata is 
uncertain, but it has been suggested that the 
native distribution is Asiastic [17]. It is native to 
India and Srilanka [18]. The studied 
pharmacological studies are thrombolytic, 
sedative, anxiolytic, analgesic, anti-helminthic, 
anti-diarrhoeal, anti-oxidant, anti-inflammatory, 
anti-pyretic, and anti–rheumatic activities. The 
review of literature on this plant species finds no 
reports on the alpha amylase inhibitory and 
antiglycation activities. Hence, the present study  
was aimed at determining the in vitro 
antidiabetic potential by alpha amylase 
inhibitory and  antiglycation models for the plant 
root and stem extracts. 
 
MATERIALS AND METHODS  
The  plant  materials,  roots  and  stems  of  Urena  
sinuata  were  collected  in  the  month  of  March  
in  morning hours from the grounds of Vijaya 
Institute of Pharmaceutical Sciences for  Women, 
Enikepadu, Vijayawada, Andhra Pradesh, India. 
Herbarium was prepared and the sample was  
identified  from  the  plant  taxonomist  Dr.  P. 
Satya Narayana Raju, Department of Botany and 
Microbiology, Acharya Nagarjuna University, 
Guntur (Figure 1).  All the chemicals used were 
of analytical grade. 

 

 Fig. 1. The different parts of plant Urena sinuata (Malvaceae). a) whole plant b) stems c) leaf d) roots 
 
Extraction 
The roots and stems were washed off the debris, 
and dried in sun for 10 days. Then, they were 
powdered coarsely and extracted by soxhlation 
using hydroalcoholic solvent.  

Preliminary phytochemical screening 
Further, the root and stem hydroalcoholic 
extracts were subjected to the preliminary 
phytochemical  screening  by  using  the 
standard  methods [19-22].  
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In vitro antidiabetic activity studies 
Alpha amylase inhibition assay 
The extract (0.2 ml) was added to 0.2 ml of      
0.02 M sodium phosphate buffer at pH 6.9, 
followed by addition of 0.2 ml enzyme solution. 
The mixture was incubated at 25C for 10 min. 
After incubation, 0.2 ml of 1% starch solution 
was added and incubated at 25C for 10 min. 
Finally, 0.2 ml DNSA (Dinitrosalicylic acid) 
reagent was added to it, and absorbance was 
read at 620 nm. Acarbose was used as standard  
substance [23, 24] 
 
Antiglycation assay 
Bovine serum albumin (500 µl) was added to 
glucose (400 µl), followed by addition of 100 µl 
each of extract and phosphate buffer saline. The 
mixture was placed at 60C for 24 hrs. After that, 
10 µl of 100 % w/v TCA (Trichloroacetic acid) 
was added and whole content was placed at 4C 
for  10  min  and  finally,  centrifuged for 4 min at  

1300 rpm. The precipitate obtained was 
dissolved in phosphate buffer pH 10. Absorbance 
was read at 400 nm. Rutin was used as a 
standard substance [25, 26]. The percentage 
inhibition was calculated by using the formula: 
 
% inhibition = Control absorbance – Test 
absorbance / Control absorbance × 100 
 
Statistical analysis 
All the values were expressed as ±SD. The 
statistical significance was calculated using one 
way ANOVA Tukey’s test by Graph Pad Prism 5.  
 
RESULTS AND DISCUSSION 
Preliminary phytochemical screening 
The results of the qualitative phytochemical 
screening indicated that carbohydrates, gums, 
reducing sugars, alkaloids, phenols, glycosides, 
tannins, flavonoids, sterols were present in both 
hydroalcoholic  extracts (Table 1). 

 
Table 1. Preliminary phytochemical screening of  

hydroalcoholic root and stem extracts of Urena sinuata 
 

S. No. Phytochemical HAERUS* HAESUS* 

1 Carbohydrates + + 

2 Gums + + 
3 Alkaloids + + 

4 Reducing sugars + + 

5 Phenols + + 

6 Tannins + + 

7 Flavonoids + + 
8 Glycosides + + 

9 Phytosterols + + 

*HAERUS - hydroalcoholic extract of root; HAESUS - hydroalcoholic extract of stem;  
‘+’ indicates present. 

 
Alpha amylase inhibition assay 
The results of alpha amylase inhibition indicate 
that hydroalcoholic extracts showed significant 
alpha amylase inhibitory activity. HAERUS 
(Hydroalcoholic extract of roots of Urena 
sinuata) exhibited inhibition of α-Amylase 49.05, 
79.24, 86.79, 90.56, and 92.45% at 100, 200, 
300, 400, and 500 µg/ml concentrations. 
Further, HAESUS (Hydroalcoholic extract of 
stems of Urena sinuata) exhibited inhibition of α-
Amylase 86.7, 88.6, 90.5, 92.4. and 94.3% at 100, 
200, 300, 400, and 500 µg/ml concentrations. 
Standard drug Acarbose exhibited % inhibition 
of α-Amylase 83.0, 86.7, 88.6, 92.4, and 94.3          
at 100, 200, 300, 400, and 500 µg/ml 
concentrations (Table 2). In this study, in vitro 
inhibitory effect of hydroalcoholic extracts of U. 
sinuata on amylase and antiglycation activities 

was evaluated. Antidiabetic activities of U. lobata 
have been reported with its leaves in which 
showed huge inhibitory effect on both alpha 
amylase and alpha glucosidase [27].  
The genus Urena consists of two species U. 
lobata and U. sinuata, which are used by native 
practitioners in Bangladesh, India and other 
traditional systems of medicine. The results of 
the present study were compared with α-
amylase inhibitory effects obtained in previous 
studies [28]. The results of the present study 
showed that both hydroalcoholic extracts of root 
and stem of the plant showed equivalent activity 
when compared to standard drug, Acarbose. 
Hydroalcoholic extract of roots of U. sinuata was 
able to show prominent activity than stem 
extract at various concentrations (Table 2, 
Figure 2).  

3 



Mamillapalli et al                                                                                                        Bull. Pharm. Res. 2023;13(1-3) 

 

1 
 

Table 2. % Inhibition of α-Amylase by Urena sinuata extracts 
 

S. No. 
Concentration 

µg/ml 

% Inhibition of α-Amylase 

HAERUS HAESUS STD 

1 100 49.05±0.05* 86.7±0.05* 83.0±0.05* 
2 200 79.24±0.05* 88.6±0.05 86.7±0.05* 
3 300 86.79±0.05 90.5±0.05* 88.6±0.05* 
4 400 90.56±0.05* 92.4±0.05 92.4±0.05 
5 500 92.45±0. 05 94.3±0.05* 94.3±0.05* 

             #The values were expressed as mean ± SEM, n= 5, at * p< 0.05 when compared with standard by one-way ANOVA, 
           Tukey test.  HAERUS - Hydroalcoholic extract of roots of Urena sinuata and HAESUS - Hydroalcoholic extract of  
             stems of Urena sinuata, STD – Standard Acarbose, SEM - Standard Error Mean, ANOVA - Analysis of Variance. 

 

 

Fig. 2. α-Amylase inhibitory activity of Urena sinuata extracts 
 
Antiglycation assay 
Antiglycation activity was studied for the 
hydroalcoholic extracts of the plant Urena 
sinuata roots and stems. The study was 

conducted by using various concentrations of 
the extract ranging from 100, 200, 300, 400, and 
500 µg/ml. HAERUS showed 67.3, 75.5, 79.5, 
83.6, and 97.9% antiglycation activity (Table 3).

 
Table 3. Antiglycation activity studies of Urena sinuata extracts 

 

Sr. No. 
Concentration 

µg/ml 
% Antiglycation 

HAERUS HAESUS STD 

1 100 67.3±0.05 42.8±0.05* 57.1±0.05* 
2 200 75.5±0.05* 44.8±0.05 73.4±0.05* 
3 300 79.5±0.05* 46.9±0.05* 77.5±0.05 

4 400 83.6±0.05* 48.9±0.05 79.5±0.05 
5 500 97.9±0.05 51.0±0.05* 83.6±0.05* 

                                                     #The values were expressed as mean±SEM, n= 5, at *p<0.05 when compared with standard by one-way ANOVA,  
                                  Tukey test. HAERUS - Hydroalcoholic extract of roots of Urena sinuata and HAESUS - Hydroalcoholic extract of  

               stems of Urena sinuata, STD–Standard Acarbose, SEM - Standard Error Mean, ANOVA - Analysis of Variance. 

 
HAESUS showed 42.8, 44.8, 46.9, 48.9, and 
51.0% antiglycation activity. The standard drug, 
Rutin showed 57.1, 73.4, 77.5, 79.5, and 83.6% 
antiglycation ability (Table 3, Figure 3). The 
results of antiglycation activity study of Urena 
sinuata root and stem hydroalcoholic extracts 
indicated that root extract exhibited 
antiglycation activity more than standard drug, 
Rutin. The activity shown by root extract may be 

due to the presence of phytochemicals such as 
phenols, tannins and glycosides. The genus 
Urena has been studied for antiglycation activity. 
The results of the present study were compared 
with previous studies [29]. The present 
investigation was aimed at studying the 
antidiabetic potential of roots and stems of 
ancient medicinal plant Urena sinuata by two in 
vitro models. 

4 
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Fig. 3. Antiglycation activity effects of Urena sinuata extracts 
 
The results showed that the hydroalcoholic 
extract of the roots of the plant showed 
meaningful alpha amylase inhibitory activity as 
compared to standard drug Acarbose. Further, 
the root extract of plant showed more 
antiglycation activity as compared to that of 
standard drug, Rutin. The genus Urena has been 
used in the treatment of diabetes in ancient 
system of medicine throughout the World. The 
current investigation on antidiabetic activity 
further confirms the usage of the plant for 
treating diabetes as a treatment option. 
 
CONCLUSION 
The present study was conducted to evaluate the 
phytochemical and in vitro antidiabetic activity 
of Urena sinuata L. root and stem hydroalcoholic 
extracts by α-amylase inhibition and anti-
glycation models. The medicinal plant selected 
was used in traditional system of medicine as 
antidiabetic. The results of the study proved that 

the root and stem hydroalcoholic extracts 
exhibited appreciable alpha amylase inhibitory 
and antiglycation activity in comparison to 
standard drugs, Acarbose and Rutin.  
The hydroalcoholic extract of roots showed 
prominent alpha amylase inhibitory activity than 
stem extracts compared to standard drug 
Acarbose. Moreover, root extracts showed more 
prominent antiglycation activity than standard 
drug, Rutin. The results of the study validate the 
traditional use of the plant extracts in treating 
diabetes. In future, in vivo studies can be 
conducted to validate the mechanism of action of 
the study as well as its use as promising 
antidiabetic agent. 
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