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ABSTRACT

The objective of present work was to evaluate tit@i@mbetic activity of petroleum ether and aque@xsract of
stem bark of Bauhinia purpurealL. The samples wéundisd for their effect on inhibition of glycosytai of
haemoglobin, glucose transport across yeast cefld @& Amylase inhibition. Inhibition of glycosylationf o
haemoglobin andi- Amylase inhibition was in a dose dependent mammer glucose transport differs with the
sample and glucose concentratidfrom the results of the study, it is inferred tHat purpureastem bark possesses
antidiabetic activity. However, these effects neede confirmed using in vivo models and clinigél$ for its
effective utilization as therapeutic agents.
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INTRODUCTION

The well-known and well established genus Bauhtoimprises of trees and shrubs that grow in warmatk. It is
rare in southern most districts, 5-7m tall treel@ciduous forests which is often planted in garddosg roadside
for its large purple beat flowers. The leaves @€2D cm long and broad, rounded, alternate antbdil@at the base
and apex. The flowers are conspicuous, pink, aagréint, with five petals. The fruit is a pod 30 lomg, containing
12 to 16 seeds and have long seeds as pea. Floavetsfruits appear in the month of December.
Synonyms/Common names of pl&duhinia purpureaPurple Orchid tree, Mandaram, etc. [1, 2].

Geographical distributionB. purpureais native to South China (which includes Hong Kpagd South-eastern
Asia and it is found throughout India, ascendingnialtitude of 1300m in Himalaya [3].

The different species @dauhinia viz., B. reticulata, B. rufescens and Briegatahave been traditionally used to
treat roundworm infections, conjunctivitis, anthradcerations, dysentery, blood-poisoning, leprdegg and skin
diseases in Africa; while in India, extracts of thark ofB. variegatais used for treatment of cancer.

Leaves are used as a plate for food and foddengllean period [4], bark used as fibre, in dyeargl tannin
extraction and its decoction is used in diarrhddse decoction of root is used for expelling gaskesulence and
gripping pain from the stomach and bowels. The déao of flower works as a maturant for boils am$eesses..
Root bark oBauhinia purpure&. contains flavones glycoside [5].

The present work was under taken to explore theitroantidiabetic potential of the stem bark B&uhinia
purpurea(Fabaceae). It has been reported that the phatoggcal significance was noted due to the presarice
various bioactive compounds in tBauhiniaspecies such as flavonoids [6],sesquiterpenegitpidal glycosides,

614
Scholar Research Library



Chandrashekaret al Der Pharmacia Lettre, 2012, 4 (2):614-619

lactones, saponins, and tannins [8]. The aeridbpErthe planBauhinia purpureaare reported to contain flavone
glycosides, foliar flavonoids, 6-butyl-3-hydroxyaflonone, amino acid, phenyl fatty ester, lutine Bsitbsterol[9,
10, 11, 12, 13, 14]. Leaves 8auhinia purpureahowed the presence of flavonoids mainly dimerwdhoids
(biflavonoids) and reported to have the antioxidamoiperty due to the presence of phenolic ringnenrhoiety.

MATERIALS AND METHODS

The stem bark oBauhinia purpure&. were collected from local area of Manipal, Kaala, India during August
2011 and were authenticated by Dr.Chandrashekar partment of Pharmacognosy, Manipal College of
Pharmaceutical Sciences, Manipal University, Mahipa

Preparation of extractd15]

Petroleum ether extract The stem bark dBauhinia purpurea. were dried in hot air oven at 50-60° C for 5&ysl
and then grinded to a fine powder in a grinder. pbwdered plant material (2.5 kg) was subjectethéceration
using petroleum ether for 4 days, then filteredhwituslin cloth and evaporated to dryness. Extraas Wept in
desiccator.

Aqueous extract The stem bark oBauhinia purpure&. were dried in hot air oven at 50-60° C for 5#ysl and
then grinded to a fine powder in a grinder. The gened plant material (250g) was subjected to méoerasing
distilled water for 4 days, then filtered with minstloth and evaporated to dryness. Extract was ikegesiccator.
In-vitro Antidiabetic activity

1.Non-enzymatic glycosylation of haemoglobin methdd6]

Antidiabetic activity of stem bark dauhinia purpure&. were investigated by estimating degree of nonyeratic
haemoglobin glycosylation, measured colorimetncalit 520nm.Glucose (2%), haemoglobin (0.06%) and
Gentamycin (0.02%) solutions were prepared in phatpbuffer 0.01 M, pH 7.4.1 ml each of above $ofutvas
mixed.Petroleum ether extract of stem barlBatihinia purpurea. was weighed and dissolved in DMSO to obtain
stock solution and then 1-5 pg/ml solutions werppred. 1 ml of each concentration was added teeaimixture.
Mixture was incubated in dark at room temperatune 72hrs. The degree of glycosylation of haemoglolas
measured colorimetrically at 520nm. Alpha-TocophéFoolax) was used as a standard drug for assaph@ition
was calculated as-

% inhibition=_A,— A * 100
A

A. is Absorbance of Control

A is Absorbance of Sample

Statistical AnalysisAll determinations were carried out in triplicatsd data were analyzed by ANOVA followed
by Tukey’'s multiple comparisons test for signifitaifferences using SPSS 14.0 software. Values wensidered
significant at g0.05.Graphs were plotted using Origin 8.1 software.

2.Glucose uptake in Yeast cel[d7]

Yeast cells were prepared according to the metHodeast cells [18]. Briefly, commercial baker's wtavas
washed by repeated centrifugation(3,000xg; 5 minjistilled water until the supernatant fluids wetear and a
10% (v/v) suspensionwas prepared in distilled wa¥arious concentrations of extracts (1-5 mg) watded to 1
mL of glucose solution (5, 10 and 25 mM) and indedatogether for 10 min at 37 °C. Reaction wastetiaby
adding 100ul of yeast suspension, vortex and further incubated7 °C for 60 min. After 60 min, the tubes were
centrifuged (2,500 x g, 5 min) and glucose wasrestd in the supernatant. Metronidazole was takestandard
drug. The percentage increase in glucose uptake#st cells was calculated using the following folan

Increase in glucose uptake (%) = ARgie— ADSonire * 100
Ab§amp|e

Where, Abs control is the absorbance of the comaation (containing all reagents except the tstpde),and Abs
sample is the absorbance of the test sample. édxgperiments were carried out in triplicates.

Statistical AnalysisAll determinations were carried out in triplicatsd data were analyzed by ANOVA followed
by Tukey’s multiple comparisons test for signifitalifferences using SPSS 14.0 software. Values wensidered
significant at g0.05.Graphs were plotted using Origin 8.1 software.
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3. A- Amylase inhibition[19, 20]

Alpha amylase is an enzyme that hydrolyses alpmaibof large alpha linked polysaccharide such gsoglen and
starch to yield glucose and maltesipha amylase inhibitory activity was based on #it@rch iodine method that
was originally developed by Fuwa 1934] and later employed by others for determinattbamylase activity in
plant extracts[22] with some modifications.In alpuiaylase inhibition method 1ml substrate- potatocht (1%
w/v), 1 ml of drug solution (Acarbosestd drug/ pé&um ether extract/ aqueous extract) of four oiffie
concentration such as 250, 500, 750 and 1000 pdtmil,of alpha amylase enzyme (1% w/v) and 2ml dtate
buffer (0.1 M, 7.2 pH) was added.NOTE- Potato s$tesolution, alpha amylase solution and drug sotutias
prepared in acetate buffer (820.3 mg Sodium acatadel8.7mg sodium chloride in 100ml distilled wate

The above mixture was incubated for 1 hr. Thennfl.lodine-iodide indicator (635mg lodine and lgnigssium
iodide in 250ml distilled water) was added in théxtore. Absorbance was taken at 565 nm in UV-Visibl
spectroscopy.

Inhibition of alpha- Amylase (%) = ABSnple— ADSontrol * 100
Ab&mple

Where, Abs control is the absorbance of the comaation (containing all reagents except the sipte),and Abs
sample is the absorbance of the test sample. édxgperiments were carried out in triplicates.

Statistical AnalysisAll determinations were carried out in triplicatsd data were analyzed by ANOVA followed
by Tukey’s multiple comparisons test for signifitaifferences using SPSS 14.0 software. Values wensidered
significant at g0.05.Graphs were plotted using Origin 8.1 software.

RESULTS AND DISCUSSION

I n-vitroNon-enzymatic glycosylation of haemoglobin method

The stem bark oBauhinia purpure&. shows a good antidiabetic activity. The perceataupibition of glycosylation
is dose dependent, as dose increases, inhibitoyadees (figure 1). Because as the concentratidnuofincreases
formation of glucose-haemoglobin complex decreasesfree haemoglobin increases, which show théitidm of
glycosylated haemoglobin.The activity of petrolewether and aqueous extracts of stem barkBatihinia
purpured. was found to be better than standard drug asarbffigure 1).This test is not important
to detect diabetes. It is more important to judge ¢ontrol of diabetes. The haemoglobin presemiénred blood
corpuscles has a tendency to get bound to glucose farm an abduct Alc. Thegreater the blood-glucose
concentration, the greater is the amount of gludmend (called glycosylated) haemoglobin. Such ggec
haemoglobin linkage is quite stable and lasts foitd®6 120 days (the life-span of red blood corpugcl&hus the
amount of glycosylated haemoglobin is a sure gtodihe concentration of glucose in the blood (ilee, degree of
control over the disease achieved). Amount of Gialaaemoglobin should not be more than 12%.

Table 1:In-vitroNon-enzymatic glycosylation of haemoglobin method

S. No | Conc (ug/ml) Blank STD PE AE
1 0.00 Abs % inh Abs % inh Abs % inl
2 250 0.089 £0.0044 35.9. 0.207 £0.004* 74/8 0.x7®002* | 70.2
3 500 Abs(0.057 £0.002)] 0.093 £0.005§ 44.00 0.353+0.00%5* 85]2 0.22p004* | 76.8
4 750 0.103 +£0.0034 49.5 0.483+0.005* 89/2 0.265005* | 80.3
5 1000 0.131 £0.0051 60.0 0.634+0.006* 91|7 Q.39.004*| 86.7
STD- Standard, PE- Petroleum Ether extract, AE-eaqys extract, Abs- Absorbance, % inh- % inhibitidanc’- Concentration.

*P<0.05 when compared to control, Values are expeglsas mean +SEM.

In-vitro Glucose uptake in Yeast cells method

The rate of glucose transport across cell membirageast cells system is presented in Fig. 2, 34fde amount
of glucose remaining in the medium after a spedifite serves as an indicator of the glucose upkgkthe yeast
cells. The rate of uptake of glucose into yeastsoshs linear in all the 3 glucose concentraticrise petroleum
ether extract exhibited significantly higher advihan agueous extract at all concentrations. Hewéhe highest
uptake of glucose was seen in 10mM Glucose corationt

The mechanism of glucose transport across the ymdbtmembrane has been receiving attention asitio v
screening method for hypoglycaemic effect of vasicampounds/ medicinal plants. Recent studies etramsport
of non metabolizable sugars and certain metabdézgllycosides suggest that sugar transport achesgdast cell
membrane is mediated by stereospecific membrangeisrlt is reported that in yeast cellSagccharomyces
cerevisiag glucose transport is extremely complex and geaserally agreed that glucose is transported istyisa
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by a facilitated diffusion process. Facilitated r@as are specific carriers that transport solutiesvn the
concentration gradient. This means that effectiamgport is only attained if there is removal ofragellular
glucose[18, 24, and 25].

Figure 1: Non-enzymatic glycosylation of haemoglohi
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Table 2:% inhibition of Glucose uptake in 20mM glu®se concentrations

Glucose 20mM
Blank Conc.” STD PE AE
pg/ml Abs % inh Abs % inh Abs % inh
100 0.145+ 0.007* 68 0.261+ 0.0058* 82 0.256+ 0.003* 82
200 0.182+ 0.004* 74 0.520+ 0.01f 91 0.334+ 0.006*86%
300 0.212+ 0.006* 78 1.135+0.002* 95.9 0.394+ 800 88.3
400 0.246+ 0.005* 81 1.207+£0.008* 96.1 0.610+6:00 92.4
500 0.354+ 0.002% 87 1.240+0.005* 96.8 0.608+ ©.0L 92.4
*P<0.05 when compared to control, Values are expeesas mean +SEM

Abs(0.046+ 0.008)

Table 3: % inhibition of Glucose uptake in 10mM glicose concentrations

Glucose 10mM
Blank Conc." STD PE AE
pg/ml Abs % inh Abs % inh Abs % inh
100 0.208+ 0.004* 68.2] 0.432+0.00%* 84. 0.48%00a@* | 86.5
200 0.259+ 0.01*| 74.5| 0.706+0.002*  90. 0.558#@:0| 88.1
300 0.288+ 0.001% 77 1.476+ 0.01f 95. 0.612+ 07004 89.2
400 0.358+ 0.004* 81.5] 1.318+0.004* 94. 0.941006* | 92.9
500 0.417+ 0.01* 84.1 1.619+ 0.005 96 0.987+ 07004 93.3
STD- Standard, PE- Petroleum Ether extract, AE-¢amys extract, Abs- Absorbance, % inh- % inhibit@anc’- Concentration.
*P<0.05 when compared to control, Values are expeelsas mean +SEM

Abs(0.066+ 0.002)

[ ICAIRS2I RN

*

Table 4: % inhibition of Glucose uptake in 5mM glumse concentrations

Glucose5mM
Blank Conc.” STD PE AE
pg/ml Abs % inh Abs % inh Abs % inh
100 0.231+ 0.001* 63.2 0.564+ 0.002* 84.9 0.561006* 84.8
200 0.241+0.004% 64.7| 0.761+0.004* 88. 0.621306* | 86.3
300 0.260+ 0.009% 74.6] 1.519+0.00%* 926 0.780W0OF* | 89.2
*

[e¢]

Abs(0.085+ 0.007)

400 0.381+0.015% 77.6] 1.433+0.00% 94 1.022+ 600 91.6

500 0.480+ 0.005% 82.2] 1.641+0.00% 94.8 1.16836. | 92.7

STD- Standard, PE- Petroleum Ether extract, AE-esys extract, Abs- Absorbance, % inh- % inhibitidanc’™ Concentration.
*P<0.05 when compared to control, Values are expeelsas mean +SEM

Alpha- amylase inhibition method

Alpha amylase is an enzyme that hydrolyses alpmaibof large alpha linked polysaccharide such gsoglen and
starch to yield glucose and maltos@lpha amylase inhibitors bind to alpha- bond ofygaccharide and prevent
break down of polysaccharide in mono and disacdhaAs the result shows petroleum ether and aqueduect of

B. purpureshows significant activity as compared to acarbsgEndard drug, and 500 and 1000 pg/ml
concentration of petroleum ether extract showstgresctivity than Acarbose.
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Figure 2: Absorbance of Standard drug in differentglucose concentration
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Figure 3: Absorbance of Petroleum ether extract oBauhinia purpurea in different glucose concentration
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Figure 4: Absorbance of Aqueous extract oBauhinia purpurea in different glucose concentration
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Table 5: Alpha Amylase inhibition
S.No| Cond! (ug/ml) Blank STD PE AE |
1 0.00 Abs % inh Abs % inh Abs % inh
2 250 0.145 + 0.005% 63.4 0.105 + 0.009* 49/5 0.6471B002* 32.0
3 500 Abs(0.053 +0.002), 0.162 +0.0023 67.2] 0.155+0.004* 65]8 0.3@2005* | 48.0
4 750 0.194 + 0.07* 72.6 0.242 + 0.003* 7810 0.230005* 61.8
5 1000 0.227 + 0.0041 77.0 0.318 £+ 0.00p* 83|13 6.x0.003*| 69.3
STD- Standard, PE- Petroleum Ether extract, AE-esys extract, Abs- Absorbance, % inh- % inhibitidanc’™ Concentration.

*P<0.05 when compared to control, Values are expeesas mean +SEM
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Figure 5: Alpha amylase inhibition method
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