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ABSTRACT
Rumex vesicarius is one of the famous medicinal plants used in the treatment of a large number of human ailments as mentioned in
Ayurveda. The main objective of this work is to evaluate the invitro antidiabetic activity and invivo Oral Glucose Tolerance Test
effects of ethanolic extract of Rumex vesicarius. Different concentrations of Rumex vesicarius extracts were evaluated for alpha
glucosidase and glucose uptake in yeast cells inhibition activity. Percentage of alpha glucosidase and glucose uptake in yeast cells
inhibitory activity was calculated. In this study ethanolic extraction showed siginificant inhibition activity at the concentration of 400
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μg/ml. In this study we conclude that the crude ethanolic extract of Rumex vesicarius is potential source of natural antidiabetic
agent.

KEYWORDS: Rumex vesicarius, alpha glucosidase, glucose uptake in yeast cells, oral glucose tolerance test (OGTT).

1. INTRODUCTION

Rumex vesicarius Linn. (Polygonaceae) is commonly called as Chukka kura in Telugu, Chukra in Hindi, Bladder Dock in English [1].
Rumex vesicarius L. is a wild edible plant used as a sorrel and collected in spring season and eaten fresh or cooked. Rumex vesicarius
L. has many important medicinal uses such as treatment of hepatic diseases, bad digestion, diuretic, laxative, tonic, analgesic,
purgative and antibacterial agents. The plant can be used to reduce biliary disorders and control cholesterol levels [2-7]. The plant
contains many bioactive substances such as flavonoids (vitexin, isovitexin, orientin), also contain anthraquinones particularly in roots
(emodin and chrysophanol). The plant also contains carotenoids, vitamins (vitamin c), proteins, lipids and organic salts [8-11]. The
above mentioned bioactive phytochemicals (polyphenols, flavonoids, carotenoids, tocopherols and ascorbic acid) have a role as
antioxidant and detoxifying agents. The intake of antioxidant phytochemicals like carotenoids and flavonoids will protect against
non- communicable diseases in human beings such as “cancer, cardiovascular diseases” [12-13]. The present study was designed
from a muse to evaluate the invitro antidiabetic activity and oral glucose tolerance test on diabetic animals.

2. MATERIALS AND METHODS
Plant Material:
Rumex vesicarius leaves were collected from Narsapur, Medak district and authenticated by  D. Venkateshwara Rao, Deputy Director,
AP Forest Academy, Dulapally, Hyderabad, Rangareddy District.

Preparation of extracts:
The collected aerial parts of the plant were washed and dried under the shade. Around 500 g of the coarsely powdered aerial parts
of the plant was packed in a soxhlet apparatus and extracted with ethanol.

Animals:
Albino Wistar rats (weighing 150-200 g) of both sexes, were procured from National Institute of Nutrition, Hyderabad, India and
were housed in standard metal cages. They were provided with food, water ad libitium and allowed a one week acclimatization
period prior to the study. The protocol was approved by Institutional animal ethical committee of VIPER, Narsapur, Medak and the
study was performed according to the CPCSEA guidelines (1358/ac/10/CPCSEA).

Glucose uptake in yeast cells:
Yeast cells were prepared according to the method of yeast cells briefly, commercial baker’s yeast was washed by repeated
centrifugation (3,000 X g, 5 min) in distilled water until the supernatant fluids were clear and 10 % (v/v) suspension was prepared in
distilled water. Various concentrations of extracts (1-5 mg) were added to 1 ml of glucose solution (5, 10, 25 mM) and incubated
together for 10 min at 37o. Reaction was started by adding 100 μl of yeast suspension, vortex and further incubated at 37o for 60
min. The tubes were centrifuged (2,500 X g, 5min) and glucose was estimated in the supernatant [14].  The percentage increase in
glucose uptake by yeast cells was calculated using the following formula.

Increase in glucose uptake (%) =   Abscontrol - Abssample X    100

Abscontrol

In vitro α- glucosidase inhibition study:
The tissue homogenate prepared from small intestine of rats was used as enzyme source. A small piece of small intestine was taken
out in precooled phosphate buffer saline (PBS), thoroughly cleaned, dried on blotting paper, weighed and then homogenized in
glass Teflon homogenizer. The homogenate was centrifuged at 5,000 rpm for 30 min and its supernatant was used as enzyme
source. Final volume of supernatant was maintained to 20 % (w/v). The spectrophotmetric assay method was used with slight
modification [15]. Here, 40 μl tissue homogenate was mixed with (1-9 mg/ml) test, standard, drug vector and incubated for 37o.
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Thereafter, 280 μl maltose (37 mM) was added and further incubated for 30 min. Finally, the reaction was stopped by placing the
tubes in boiling water for 10 min. Glucose concentration was assessed using Accu-chek active.

Oral Glucose Tolerance test (OGTT) in normal rats:
The animals from groups 1-5 were fasted for 12 hours. Fasting glycemia was measured and defined as zero time. After this
procedure, animals received their treatment orally and after 30 min all groups received an oral load of D- glucose (2 gm/kg bdy wt).
Blood glucose levels were measured 5 min before and 30, 60 min after glucose administration [16]. Blood samples were obtained
from retro orbital puncture and glucose concentration determined using a blood glucose device monitor (Accu- chek).

3. RESULTS AND DISCUSSION
Glucose uptake by Yeast cells method:
It was studied that the glucose uptake rate increased with increase in concentration of plant extract and decreased with increase in
extra cellular glucose.

Table I Percentage of increase in Glucose uptake in Yeast cells of Rumex vesicarius

In vitro α-glycosidase inhibition activity:
Rumex vesicarius showed a significant inhibitory action on α-glucosidase enzyme. The percentage inhibition at 1- 9 mg/ml
concentrations of Rumex vesicarius leaf extract showed a concentration dependent increase in the percentage inhibition. Rumex
showed 59% inhibition at 9 mg/ml and Acarbose showed 83 % inhibition. The values are tabulated in table II.

Graph-I In vitro α-glucosidase inhibition activity

TEST SAMPLE 5mM 10mM 25mM
5 μl 60.7 % 56% 47%
10 μl 116.2 % 74.2 % 60 %
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Table II In vitro α-glucosidase inhibition of Rumex vesicarius

Oral Glucose Tolerance Test of Rumex vesicarius
The rats which have received glucose orally were treated with the ethanolic extract of Rumex plant and there was decrease in the
blood glucose levels when compared to the control rats. This Rumex vesicarius significantly helps in decreasing the glucose levels. All
the values are tabulated in the table III.

Table III Oral Glucose Tolerance Test of Rumex vesicarius

Test Sample
Blood glucose levels

before treatment
mg/DL

After treatment
(30) min

After treatment
(60) min

Control 121 166 160
Dose 1 (200mg/kg) 119 117 99
Dose 2 (400mg/kg) 126 110 90
Metformin(500mg/kg) 130 116 79

4. CONCLUSION
The inhibition of alpha glycosidase enzyme and glucose uptake by yeast cells by the Rumex plant  in the present study provides a
strong biochemical basis for the management of diabetes via., the control of glucose absorption and increase of glucose uptake
which in turn regulate blood glucose levels . Thus, the results obtained from the present study are useful in determining the
mechanism of action of plant extracts for anti-diabetic activity.
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