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Abstract 
 

In the present study aqueous and ethanolic extract of leaves of Urtica 
parviflora were evaluated for hypoglycemic effect in normal rats using both 
18 hr fasted rat model and oral glucose tolerance test. The aqueous extract of 
leaves showed a good hypoglycemic response in both the models, while 
ethanolic extract exhibited very week but insignificant effect, only in 18 hr 
fasted rat model. The aqueous extract was further tested for effect on 
intestinal glucose absorption. The amount of glucose absorbed in a segment 
of jejunum in situ was 13±0.75 mg in presence of aqueous extract vs. vs. 
9.05±0.68 mg in control rats during 2 h (P<0.05). Phytochemical screening of 
aqueous extract revealed the presence of alkaloids, reducing sugars, 
polysaccharides, tannins, saponins, glycosides and flavonoids. The results 
indicate that aqueous extract possess significant hypoglycemic activity which 
may be attributed to, in part by reduction of intestinal glucose absorption by 
the abovementioned chemical constituents. 
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Introduction 
Urtica is a genus of annual or perennial herbs, 
commonly known as Nettle distributed in the 
temperate and subtropical zones, armed with 
stinging hairs on the leaves and stems which on 
contact with the skin, cause irritation and 
symptoms of urticaria and nettlerash. 
Acetylcholine, histamine and 5-
hydroxytryptamine have been implicated in 
urticaria and itching from the stinging hairs. 
Four species occur in India of which Urtica 
parviflora Roxb. is found abundantly in 
Kumaon and Garwhal between 1,500 ft to 7000 
ft  elevation. Young  branches  and  leaves of U.  

 
 
parviflora are used as delicious pot herbs. Seed 
oil is edible as well as medicinal in sciatica, 
rheumatism and several skin ailments; hair wash 
from leaf extract is believed to avoid baldness. 
The leaves are used in dysentery, joint pain and 
liver disorders [1]. The roots are employed for 
the treatment of fractures of bone and 
dislocations of joints [2]. Despite several 
experimental studies on other Urtica species [3-
8], there is currently only one literature 
depicting protective effect of U. parviflora 
Roxb. in CCl4 hepatotoxicity [9]. Studies on 
hypoglycemic  [10,  11]  and  antihyperglycemic  
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[12] effects have been carried on other species 
like U. pilulifera and U. diocia. With this 
background present study was designed to 
evaluate hypoglycemic activity of U. parviflora 
Roxb. in normoglycemic  rats. 
 
Materials and methods 
Plant identification 
The leaves of Urtica parviflora Roxb. was 
collected in the month of June from Nainital and 
was identified from Botanical Survey of India, 
Dehradun. A voucher specimen (No. 112286) 
has been kept in Department of Pharmaceutical 
Sciences, Kumaun University, Nainital, India. 
 
Preparation of extracts 
The collected leaves were dried at room 
temperature and 20 g was boiled with 200 ml of 
distilled water for 20 min with an occasional 
stirring. The extract was evaporated in vacuum 
to give a crude residue (yield: 10.6%). Similarly 
20 g of leaves was macerated with 50% ethanol 
for 24 hrs. The ethanolic extract obtained was 
concentrated in rotavapor at 60°C to give crude 
residue (yield: 7.6%). 
 
Animals 
Male Wistar rats weighing 250–350 g of both 
sexes were kept in a room maintained at a 
temperature of 23±2 °C and under 12 h 
light/dark cycle.  
 
Hypoglycemic activity  
Both the extracts of Urtica parviflora viz. 
aqueous extract of leaves (UPA) and 50 % 
ethanolic extract of leaves (UPE) were 
evaluated for the hypoglycemic activity using 
following experimental models. 
18h fasted rat model 
Animals were divided into 5 groups each 
containing 6 animals. Grouping was done as: 

Group I- Control group: 1ml/kg distilled water 
p.o. 

Group II- UPA: 250 mg/kg p.o. 

Group III- UPE: 250 mg/kg p.o. 

Group IV- Glibenclamide 2 mg/kg p.o. 
All the animals were fasted for 18 hrs and then 
blood glucose level was determined 
immediately before treatment and then 3 hrs 
after treatment.   

Oral glucose tolerance test (OGTT) 
Animals were fasted for 16 h before the OGTT. 
Glucose (1 g/kg) was administered by gavage 
30 min after oral administration of 250 mg/kg of 
U. parviflora extracts. Glibenclamide at dose of 
2 mg/kg was used as a reference drug. Blood 
glucose level was measured each hour after 
glucose loading in rats under light ether 
anesthesia. Blood was obtained from tail vein 
using heparinized capillary tubes and 
immediately centrifuged for 5 min. Plasma was 
analyzed for glucose content using a glucose 
oxygenase method (Sigma diagnostics). 
 
Blood sampling 
Approximately, 1 ml blood sample obtained 
from each animal was placed into an Eppendorf 
tube, centrifuged at 3000 rpm. The sera were 
collected and the blood glucose was estimated 
by glucose oxidase method [13]. 
 
Intestinal glucose absorption 
The effect of the aqueous extract (UPA) was 
tested in a perfused jejunum segment (6 cm) in 
fasted rats for 36 h and anaesthetized with 
sodium pentobarbital (50 mg/kg, i.m.). The 
composition of the perfusing solution was as 
follows: 126 NaCl, 2.7 KCl, 0.4 
NaH2PO4.6H2O, 1.0 MgCl2.6H2O, 6.9 CaCl2, 
7.1 NaHCO3 and 5.6 glucose mM, at pH 7.5. 
The aqueous extract was added to a final 
concentration of 250 mg/kg. The system was set 
at constant temperature of 37°C, and the 
perfusion rate was 0.53 ml/min for 2 h [12]. The 
controls were perfused with the perfusing 
solution without the extract. 
  
Phytochemical screening 
Preliminary phytochemical screening of 
aqueous extract of U. parviflora leaves, was 
done for their chemical constituents [14]. 
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Following reagents and chemicals were used. 
Alkaloids with dragendroff’s reagents, 
flavonoids with metallic magnesium plus HCl, 
saponins with the ability to produce foam, 
reducing sugars with Fehling’s reagent, 
glycosides with Liberman’s test, tannins with 
ferric chloride and polysaccharides with iodine 
solution. 
    
Statistical Analysis 
All data were expressed as mean± SEM of 6 
animals. Results were analysed statistically by 
One-way Analysis of Variance (ANOVA) 
followed by Tukeys multiple comparison using 
sigma stat software. Values of P< 0.05 were 
considered statistically significant. 

Results and Discussion 
The results of the present study demonstrated 
that the aqueous extract (UPA) of U. parviflora 
had a significant hypoglycemic effect in 
normoglycemic rats. The results showed that in 
fasted rats aqueous extract of leaves (UPA) 
produced an 18 mg/dl fall in blood glucose level 
after 3 hr of treatment, however there was a 
weak but insignificant decrease (12 mg/dl) in 
blood glucose level in the group treated with 
50% ethanolic extract of leaves (UPE) (Table-
1). In the control group blood glucose level 
increased by 4 mg/dl while group receiving 
glibenclamide showed a 32 mg/dl decrease in 
blood glucose level. 
In oral glucose tolerance test, only aqueous 
extract was found to be active comparable to 
that of the glucose treated control group (Fig. 1). 
A good antihyperglycemic effect of UPA was 
observed at the first hour after glucose loading 
in rats under OGTT (Fig. 1). The fall of 
glycemia was approximately 22 % vs. control. 
This effect was still present 180 min after the 
oral administration of glucose. Glibenclamide at 
dose of 2 mg/kg resulted in a significant 
decrease in glucose level at all the time interval 
with the exception of the effect observed 1 h 
after glucose loading. The aqueous extract UPA 
which exhibited significant hypoglycemic and 

antihyperglycemic was evaluated for effect on 
intestinal glucose absorption. The amount of 
glucose absorbed in controls during 2 h was 
(13±0.75 mg) vs. (9.05±0.68 mg) in the 
presence of aqueous extract (P<0.05).  
 
Table 1. Acute effect of the extracts from 
Urtica parviflora on blood glucose levels in 
normal rats. 
 

Blood Glucose (mg/dl)  Mean ± 

S.E.M 
Treatment 

(mg/kg, p.o.) 
0 h 3 h 

Glibenclamide (2) 81±3.2 49±2.9 * (39) 
UPA (250) 87±2.8 69±3.4* (20) 

UPE (250) 86±3.4 74±3.0 (13) 

Control 75±3.6 79±2.4 
 

Values are mean ±S.E.M. for n=6. Data analysis was 
performed using one way ANOVA followed by Tukeys 
test. * P<0.05 vs. control. 
 
The extract did not produce any intestinal 
irritation. The results showed that water extract 
significantly reduced the absorption of glucose 
which can be considered as one of the 
mechanisms by which this extract can regulate 
the glucose homeostasis in glucose loaded rats. 
Phytochemical screening of aqueous extract 
UPA showed the presence of alkaloids, 
polysaccharides, reducing sugars, saponins. In 
many studies alkaloids have been found to have 
hypoglycemic activity by inhibiting glucose 
transport through the intestinal epithelium [15]. 
Hypoglycemic plants are found to contain 
polysaccharides and the various experimental 
results indicate that the polysaccharides increase 
the levels of serum insulin, reduce the blood 
glucose levels and improve tolerance of glucose 
[16]. Saponins [17] and flavonoids [18] are also 
known to possess potent hypoglycemic activity. 
As a conclusion, it could be speculated that the 
observed hypoglycemic and antihyperglycemic 
activity of Urtica parviflora leaves might be 
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related to the presence of alkaloids, 
polysaccharides, saponins and flavonoids. 
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Figure 1. Effect of oral administration of 250 
mg/kg of U. parviflora extracts on plasma 
glucose level of oral glucose loaded normal 
rats. Values are means±S.E.M. * P<0.05 vs. 
control (n=6). 
Conclusion 
The result depicted that aqueous extract of leaves 
of Urtica parviflora has  good hypoglycemic and 
antihyperglycemic effect and the primary action 
being inhibition of intestinal glucose absorption. 
The study is only preliminary and based on the 
present findings; antidiabetic potential of the 
extract can further be studied in diabetic rats. In 
addition the extract could further be subjected to 
bioactivity guided drug discovery to isolate lead 
compounds that are responsible for such activity 
and other experiments are necessary to determine 
the other mechanisms responsible for the 
abovementioned effects.  
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