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ABSTRACT

Effect of Acacia catechu on intestinal absorptidngtucose was evaluated using ethyl acetate extwéadilack
catechu, a product obtained from the heart woothefplant in an in vivo model in rats. Two dose28® mg/kg
and 500 mg/kg of the test substance given oralydypeed significant reduction of glucose absorptishen
compared with the control group, Presence of tasnamd flavonoids in the extract could be respomesitor
reduction in the glucose absorption by affecting e, K" ATPases, the pumps providing the driving force for
glucose entry inside the intestinal epithelium.
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INTRODUCTION

There has been considerable progress in the treatfiediabetes mellitus with oral hypoglycemic atgem the
recent times, but the management of postprandigéigyycemia (PPHG) in diabetic mellitus is oftemigematic
than managing fasting hyperglycemia. PPHG is aepeddent risk factor for the development of macsoukar
complications of diabetes mellitus, and even ineabe of marked fasting hyperglycemia, it is a redoed risk
factor for coronary artery disease [1]. Till tod#ye search for newer drugs for diabetes treatwamtinues because
the existing synthetic drugs have several limita&if?]such as problematic side effects atetline in the response
on long term use [3]. Medicinal plants have beamdasingly used in most parts of the world for @asi effects
such as hypolipidemic, hypoglycemic, antihyperteascontraceptive, abortifacient, oxytocic, antirolmal, and in
the treatment of skin diseases [4]. More than 4@Mtpspecies have been reported for diabetes tezwtfd].
However, the scientific and medical evaluations dfficacy have been done only for a few of thesantdl [6].
Acacia catechuWwilld. (Family - Leguminosae) is such a plant rdpdr to show hypoglycemic effects on
experimental animal models of diabetes [7, 8, 9with poorly understood mechanisms. It is a smalhtly tree of
up to 12 m high, indigenous to India, Burma (Myann@ad Thailand to China. In IndiAcacia catechus used as a
multipurpose tree in forestation schemes in theparys [10].

In an attempt to evaluate effect Afacia catechwon intestinal absorption of glucose, an impor@eterminant of
PPHG, the present study is carried out usinativo model of absorption study using ethyl acetateaextof black
catechu (EBC). Black catechu (Synonyms — Katthacl@uis a dry extract prepared from the heart wobthe tree
by boiling with water and occurs as brittle blaclasses, which taste somewhat bitter initially anttiregent
afterwards. Commonly, it is used as an ingrediéftetel leaf and paan masala. Black catechu amnssentially
catechin isomers, acacatechin (2-10%), phlobataoninatechutannic acid (25-33%), gum (20-30%), cjtréam,
quercetin, catechu red and water [11]. Catechin quércetin belong to flavonoids which are polypH&no
compounds [12].
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EXPERIMENTAL SECTION

The study was carried out in the Department of iRhaology, Regional Institute of Medical Scienceaphal,
Manipur (India) after obtaining approval of thetihgional Animal Ethics Committee (N0.1596/40/alCPCSEA).

Animals

Twenty four healthy Wistar albino rats of eithex &2-14 wk), weighing between 110 and 150 g weérioed
from the Animal house of RIMS, Imphal and dividedo four groups (n = 6 in each group). The aninvedse

acclimatized in standard polypropylene cages atdben temperature with 12 h light - dark cycle lfigrom 6 AM

to 6 PM) and maintained on standard diet with &®eeess to water. The animals described as ‘fastetE deprived
of food for 18 h, but allowed free access to water.

Preparation of test substance

Black catechu (Kattha in Hindi) was obtained frtme local market. It was differentiated from Gaerbjpale
catechu), a closely alike product obtained fidntaria gambier(Rubiaceae) by Gambier fluorescin test [11]. Using
Soxhlet apparatus, powdered black catechu wasteéfatith petroleum ether (BP 4 - 60C), followed by
extraction with 95% ethanol. Then, the ethanol aottrwas extracted with ethyl acetate [13At the end of
extraction, the yield was 10.5%.

Phytochemical screening
The presence of flavonoids and tannins could bectled using standard tests in the extract. Theepoes of
catechin was also confirmed [14].

Acutetoxicity study

The median lethal dose (IlsE) of ethyl acetate extract dfcacia catechun albino mice was reported to be 2500
mg/kg by intraperitoneal route [13]n another study, the ethanol extract of black datewas found to be safe at
2000 mg/kg given per orally (p.o) [9]. Therefores wonducted the limit test of the test substarceEBC in albino
rats at one dose level of 2000 mg/kg p.o [There was no mortality at 2000 mg/kg p.o and twsedoof 250 and
500 mg/kg were chosen for the study.

Experimental setup
The fasted animals were divided into four groupsinfin each and treated as follows:

1.Control: 2% gum acacia in D/W

2.Standard: Metformin (B. No.PT12011, Franco-Indilawlja) —135mg/kg
3.Test 1: EBC — 250 mg/kg

4.Test 2: EBC — 500 mg/kg

The test substance (EBC) and metformin were suggeid 2% gum acacia in D/W. All the preparationsrave
administered daily as single doses (1 ml/100g)gpaity using gastric tubes for seven days. The ddsaetformin
for the rats was extrapolated from human dosed/tay) [16].

Absor ption study

To evaluate the effect of EBC on intestinal absorpbf glucose, the method of absorption study adopteDds/ S
et al. [17] was followed with some modifications. Thetib rats were anaesthetized with intraperitongatiion
of sodium pentothal (40 mg/kg). Through a midlifel@minal incision in each rat, an intestinal lodpl® cm in
length from the pyloric end was made, care beikgriao keep the vascular supply intact. 1 ml of 2%§% D -
glucose in normal saline at ‘8 was introduced in the lumen of the intestinaplosing tuberculin syringe. After an
absorptive period of 15 min, each rat was sacdfiaed the loop was removed. The excised loop veaghed after
stripping off the fat and mesentery, and cut openetover the fluid left after absorption. The glse absorption
was calculated from the difference between thd toteount of it introduced in the lumen and the amaecovered
after the absorptive period. The absorption wasesged in mg/g dry weight of the tissue/h. Thewieyght of the
tissue segment was measured after dehydratingtht 6% ethyl alcohol for 24 h, followed by dryingrf2 h at
120C in the hot air oven.

Glucose estimation

Glucose was estimated by enzymatic colorimetricho@tusing glucose kit (Human, Germany). The estonavas
carried out as per the instructions provided bykihenanufacturer.
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Analysis of results
All the values were expressed as mean + SD. Thdtsewere analyzed by one - way ANOVA (Analysis of
variance) followed by Bonferroni test. P<0.05 wassidered as statistically significant.

RESULTS

The dose of 2000 mg/kg p.o was found to be safthénacute toxicity study. The glucose absorptiog/¢rdry
weight /h) in the control, metformin (standard), EB250 and 500 mg/kg treated groups were 90.35 &, 5.2.32 +
4.63, 80.67 + 2.73 and 76.87 + 1.59 respectivelgtfdtmin and EBC treated groups showed signifigargtiuced
absorption (P<0.001) when compared with the confrbere was significant difference in the absorptp<0.01)
between the EBC - 250 mg/kg and metformin treateds. (Table 1)

Tablel1: Effect of ethyl acetate extract of black catechu (EBC) on intestinal glucose absor ption

Group Treatment Glucose absorption
(n=6) (1 ml/100 g p.o) (mg/g dry tissue wt/h
Control | 2% gum acacia (g.a) in D/W 90.35+5.26
Standard| Metformin - 135 mg/kg in 2% g.a in D/W 32+ 4.63
Test1 | EBC - 250 mg/kg in 2% g.a in D/W 80.67 377
Test 2 EBC — 500 mg/kg in2% g.a in D/W 76.87 £ 1.95

All values are mean +SD; n (animals in each groe®; ~ p< 0.001 compared with controlp<0.01 compared with control: p<0.01
compared with standard
(One - way ANOVA followed by Bonferroni test)

DISCUSSION

Animals in the same age group (12-14 wk) are usedihimize differences in the intestinal absorptibasting for
18 h prior to the absorption study is sufficientkkeep the proximal segment of the small intestimgty [18]. The
solvents like petroleum ether, ethanol and ethgltate are used for extractions of hypoglycemicgipies from
plants [19, 20]. The test substance in the prestenty is obtained by subjecting defatted black ataieto serial
extraction with ethanol and ethyl acetate.

The highest capacity to absorb sugars in the intesf in duodenum and upper jejunum [2[H.our study, glucose
absorption is evaluated using proximal 10 cm ofghmll intestine from the pyloric end vivo, and allowing an
absorptive period of 15 min. Metformin is used ks standard drug. It an oral antihyperglycemic agemich
decreases hepatic glucose output, inhibits absortf glucose from gut, and increases glucose epbtgkmuscle
and fat cells [22]. The inhibitory effect of metfoin on intestinal glucose absorption is eviderthia present study,
and this observation supports the validity of theed study model. The test substance i.e. etlefhte extract of
black catechu (EBC) produces significant reductanintestinal glucose absorption when compared \tiité
control. The dose of 250 mg/kg p.o of EBC produess glucose absorption when compared with thelatdn

The absorption of glucose is a two step processhing its uptake from intestinal lumen across tigcal
membrane into epithelial cell and a coordinated axross the basolateral membrane. The uptakeeahyilcal
membrane is carried out by a membrane protein &@ledium/Glucose cotransporter (SGLT1), while axithe
basolateral membrane is through a facilitated strgasporter called GLUT2. The uptake at the apicaibrane is
an active process, energized by electrochemicalgiadient maintained by extrusion of Nacross the basolateral
membrane by Na - K pump ( NaK* ATPase). The inhibition of membrane Na - K pumgrdases apical
membrane Nagradient resulting to decline in the driving forme glucose entry into intestinal epithelium [23].
Tannins present in the plants exert inhibitory @ffen many enzymes due to protein precipitation].[24e
flavonoids including quercetin [25] are known tdniloit membrane Na K* ATPase [12, 26]. The presence of these
chemicals in the extract (EBC) strongly suggestt thinhibits membrane NaK"® ATPases, which provide the
driving force for glucose entry into intestinal gy@lium. Therefore, it is concluded thatacia catechulecreases
intestinal absorption of glucose and hence, studiexplore the role of this plant in the managenaémpostprandial
hyperglycemia will be attractive.
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