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ABSTRACT

The incidence of diabetes mellitus is on the risel & is associated with disturbance of
carbohydrate, fat and protein metabolism. Many égreparations and plant extracts are used
with varying degree of success in the managemenypef 2 diabetes. Jamboola is one such
polyherbal formulation composed of 5 medicinal pdanvhich is used as an ayurvedic
formulation in Andhra Pradesh, India to treat diaé#® and claims no scientific evidence for its
effectiveness as a polyherbal formulation. The &ledonstituents of jamboola are known to
possess anti-diabetic, antioxidant properties, angl used in indigenous system of medicine for
the treatment of diabetes mellitus. According te traditional system of Indian medicine, a
combination of substances is used to enhance sieedeactivity and to eliminate unwanted side
effects. In view of the above considerations tresgmt study has been under taken to evaluate
the hypoglycaemic, anti-hyperglycaemic activitjyaohboola and to add a scientific proof to its
efficacy. Glibenclamide at a dose of 0.45 mg/kghétdd significant hypoglycaemic and anti-
hyperglycaemic activity. Jamboola exhibited sigaifit hypoglycaemic and anti-hyperglycaemic
activity at 3 ml/kg than 1.5 ml/kg.

Key words: Jamboola, glucose tolerance test, alloxan monalydrhypoglycaemia, anti-
hyperglycaemic.

INTRODUCTION

Diabetes mellitus is a known metabolic disorder \afried etiology, characterized by
hyperglycaemia together with biochemical alteratioh glucose and lipid metabolism [1-3]. It
can also be defined as a disease which is chawetddry altered insulin production or resistant
to its action leading to micro and macro angiopafly This disorder is the single most
important metabolic disorder that affects everyaorgystem in the body and is therefore
considered as a serious threat to human race. Udimber of patients with diabetes mellitus is
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increasing worldwide with one third of the affectpdpulation living in India and Chin®].
According to the census of WHO, around 171 millindividuals were affected with diabetes
mellitus in the year 2000 and it is expected thet humber would reach 366 million by the year
2030.India is estimated to have 32 million affedtedividuals currently and is expected to reach
80 million by 2030 [6,7]. Oral hypoglycaemic tream tends to fail over a period of 10-15
years from the time of diagnosis of the diseasethagatient will have to rely on insulin along
with other alternative medications [8]. Since drgboglycaemic agents are prone to side effects,
there is a growing interest in herbal remedies. Mewpounds from plant sources provide a
useful aid in the development of pharmaceuticaltiestor as a dietary adjuvant to existing
therapies. In spite of the presence of known atluipaanti-diabetic medicines, remedies from
medicinal plants are used with success due to kbesrtoxicity and side effects [9].Poly herbal
formulations are used most commonly rather thammiation containing single active
ingredient. In this present investigation, jambowks evaluated for its hypoglycaemic and anti-
hyperglycaemic potential in normal and diabetics.rathough enormous data is available on
various other poly herbal formulations, no scieatstudy has been cited on this poly herbal
formulation and hence this study is an authentiopof its therapeutic potential.

MATERIALS AND METHODS

Animals

Adult female rats of wistar strain weighing 150-2f0vere obtained from the animal house of
Bapatla College of Pharmacy (1032/ac/07/CPCSEApaBa. The animals were maintained at a
constant temperature of 26 £ humidity 30-40% and 12 h light/dark cycle, thgbout the
experiments. The animals were fed with commereifeed (Rayan’s Biotechnologies Pvt. Ltd,
Hyderabad, India) and sterile water was giwehlibitum The animals were housed in clean
cages in an air conditioned animal house. The @xgatal protocol (IAEC/11/04/BCOP/2009)
was approved by the institutional animal ethics cottee (IAEC) of Bapatla College of
Pharmacy; Bapatla and was in accordance with tiaebjes of the committee for the purpose
of control and supervision of experimentation omeats.

Drugs and Chemicals

Glibenclamide was procured as gratis sample fromuZyCadila, Ahmedabad, India. Jamboola
syrup, manufactured by Ratnakar PharmaceuticatbuRa A.P, India, was procured from the
local ayurvedic drug store. Alloxan Monohydrate ywascured from Sigma Aldrich, USA.

Experimental Design

Anti-hyperglycaemic activity of jamboola in normal rats

The animals were acclimatized to laboratory coodgi prior to the study. The animals were
divided in to four groups of six animals each. Grduwas treated as glucose control and was
administered with glucose at a dose of 3 mg/kg, roup 2 was treated with glibenclamide at a
dose of 0.450 mg/kg, p.o. Group 3 and 4 was tdeatth 1.5 and 3 ml/kg, p.o of jamboola. The
animals were fasted for a period of 12 hours befloeeexperiment. Group 2-4 was treated with
the herbal formulation and glibenclamide 30 mindiefore the administration of glucose. The
blood samples were collected from the tail veimai$ and were estimated for glucose levels at
30, 90, 150 minutes after administration of glucegth a glucometer (Roche Diagnostics,
Germany) [10,11].

Hypoglycaemic activity of jamboola in normal rats
The animals were acclimatized to laboratory coodgi prior to the study. The animals were
divided in to four groups of six animals each. Hmémals were fasted for a period of 12 hours

110
Pelagia Research Library



Mayuren Candasamyet al Euro. J. Exp. Bio., 2011, 1(2):109-114

before the experiment. Group 1 was treated as naramrol and was administered with water
(0.2 ml). Group 2 was treated with the glibenclaen&d a dose of 0.450 mg/kg, p.o. Group 3, 4
was treated with 1.5 and 3 ml/kg, p.o of jambodlae blood samples were collected from the
tail vein of rats before and after administratidrdiugs at time intervals of 0, 1, 2, 4, 6, 8 hours
The samples were estimated for glucose levels avglucometer.

Anti-hyperglycaemic activity of jamboola in diabetic rats

Induction of experimental diabetes in rats

The animals were acclimatized to laboratory coodgi one week before the induction of
diabetes. The animals were fasted for a period 2fht@urs before the induction. Alloxan

monohydrate was administered through intra-perabraute at a dose of 150 mg/kg in ice cold
normal saline. The animals were maintained with 1@Mcose after one hour of alloxan

treatment to avoid the mortality due to hypoglycaesmock. Animals with blood glucose above
250 mg/dL were considered as diabetic and weretseldor the study [12].

Anti-hyperglycaemic activity in diabetic rats:

The diabetic animals were divided in to four groopsix animals each. Group 1 was treated as
diabetic control and was administered with water2 (nl). Group 2 was treated with
glibenclamide at a dose of 0.450 mg/kg, p.o. Grdwp was treated with 1.5 and 3 ml/kg, p.o of
jamboola. The treatment was carried out for a penb 15 days. The blood glucose of the
animals was recorded initially and off,510", 15" day of study. The glucose levels were
measured after one hour of drug administration. Glbed samples were collected from the talil
vein of rats and were estimated for glucose wigfugaometer [13].

Statistical significance

The values are represented as meantS.E.M of signgdifons. The results obtained were
statistically compared with control groups usingeavay analysis of variance (ANOVA)
followed by Dunnett's multiple comparison test. Thalue of P<0.05 was considered to be
statistically significant.

RESULTS

Effect of jamboola on anti-hyperglycaemic activityin normal rats:

The glucose tolerance test was carried out in norata which were treated with 3 g/kg of
glucose and the values are shown in Table 1. Thk gkicose level after oral glucose load was
observed at 30 minute in the untreated group. Gradual decreasthénglucose level was
observed in all the treated groups. High significasmues were observed with group 2 and 4
(P<0.001) than group 3 (P<0.05, P<0.01) when coetptr the untreated control group 1.

Effect of jamboola on the hypoglycaemic activity imormal rats:

The influence of jamboola on the blood glucose Iewveere studied for a period of 8 hours in
normal rats and the values are depicted in TableGthup 2 animals treated with the
glibenclamide, at a dose of 0.45 mg/kg exhibiteghificant (P<0.001) hypoglycaemic activity
form the £ to 8" hour of study. The hypoglycaemic activity of gliléamide was observed at
2" hour. Jamboola at a dose 1.5 ml/kg (Group 3) étduibinsignificant decrease in blood
glucose during theSt4™ hour of study, whereas less significant (P<0.@relase was observed
after 6 hours of drug treatment. Animals treatethyamboola at a dose of 3 ml kg (Group 4)
showed significant decrease (P<0.05, P<0.001) aodlglucose after &ours of oral drug
treatment.
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Table 1: Anti-hyperglycaemic activity of jamboola n normal rats

Mean blood glucose levels (mg/dL
Group Treatment 0 min 30 min 90 min 150 min
1 Glucose 3 mg/kg 90.83+0.94 144.30+1.76 138.2+2.90 118.3+2.17
2 Glibenclamide 0.45 mg/k 94.00+1.23 123.50+2°04a 81.33+1.82 %4 61.50+2.17 4
3 Jamboola 1.5 ml/kg 90.17+1.5¢ 136.50+2.64a* b  122.70+3.41 a** b 103.314.24 a** B
4 Jamboola 3 ml/kg 89.50+0.99  130.50+2.89"a 110.3+3.50 b’ 89.00+1.80 &b’

The values are Mean +S.E.M of 6 observationsepresents the probability of significance when carag to
Group 1. b- represents the probability of significa when compared to Group 2.%<(@05; ** - p<0.01; # -
p<0.001; ns-non significant. (ANOVA followed by Dutisenultiple comparison test)

Effect of jamboola on the anti-hyperglycaemic actiity in diabetic rats:

The anti-diabetic potential of jamboola was studredlloxan induced diabetic rats for a period
of 15 days and the data obtained are summarizetiable 3. The blood glucose levels of
untreated diabetic rats were found to increase ugiad till 15" day. Animals treated with
glibenclamide and jamboola (3 ml/kg) exhibited higjgnificant (P<0.001) decrease in blood
glucose after 5 days of treatment whereas animadgetd with jamboola (1.5 ml/kg) exhibited
less significant decrease in blood glucose (P<0aMiBn compared to untreated diabetic control.

Table 2: Hypoglycaemic activity of jamboola in nornal rats

Mean blood glucose levels (mg/dL)
Group Treatment oh h >h ah 6h 8h
1 Distilled water 93.33+1.07 94.33+1.11 95.50+1.17 93.67+1.05 92.17+0.94 93.17+1.07
2 Glibenclamide 0.45 mg/kg  91.67+0.88 74.00£351 4 36.00+2.38 4 60.50+3.09 4 42.33+2.48% 37.00+2.73 4
3 Jamboola 1.5 ml/kg 94.00+1.12 93.00+0.%@% | 94.00+0.68 &b” | 90.00+0.81 4L’ | 81.67+2.64 a** b | 82.00+£3.19 a** B
4 Jamboola 3 ml/kg 94.33+1.28 92.00+1.8704 | 93.17+1.77 5b° | 87.33x1.66 a*b | 75.00+2.12 Ak’ 77.00+2.32 A’

The values are Mean +£S.E.M of 6 observationseprasents the probability of significance when carag to
Group 1. b- represents the probability of significa when compared to Group 2. <@05; ** - p<0.01; # -
p<0.001; ns-non significant. (ANOVA followed by Duitieanultiple comparison test)

Table 3: Anti-hyperglycaemic activity of jamboola n diabetic rats

Mean blood glucose levels (mg/dL)
Group Treatment Initial Day 0 Day 5 Day 10 Day 15
1 Distilled water 94.67+1.49  400.00+4.97 405.3043.5 412.20+4.03 415.00+4.38
2 Glibenclamide 0.45 mg/kg  95.17+1.44  398.30+4/40 20.80%6.45 & 295.00+7.07 % 250.20+11.20%a
3 Jamboola 1.5 ml/kg 93.50+1.43 405.50+5/96 37%HM@Ra** 4 | 375.00+10.33 a** b | 358.30+9.18 a** b
4 Jamboola 3 ml/kg 92.00+2.44  408.3x7.61  339.08-@A®™ 320.50+5.43 0™ | 265.00+15.06"0™

The values are Mean +£S.E.M of 6 observationseprasents the probability of significance when carag to
Group 1. b- represents the probability of significe when compared to Group 2.<@.05; ** - p<0.01; # -
p<0.001; ns-non significant. (ANOVA followed by Dutieanultiple comparison test)

DISCUSSION

Earlier studies reveal that the knowledge on dedbeixisted during the fourth centuries and
specific treatments were adopted using plants anérals as a source for the therapy. Based on
the availability of enormous research data’s, itvedl understood that plants and plant based
therapies have a vital role to play in the treathmeigimens of diabetes mellitus. India is a
potential source of various indigenous medicinaand of high therapeutic value. The
constituents of Jamboola include medicinal plaiMs Eugenia jambolana, Cassia auriculata,
Emblica officinalis, Momordica charantia and Tinasp cordifolia. In the present study, the
hypoglycaemic and anti-hyperglycaemic activity amboola was studied in normal and alloxan
induced diabetic rats. Alloxan induced diabeteslituslis due to the damage caused to the
pancreatic beta cells leading to poor utilizatidrglucose by the liver and other extra-hepatic
tissues due to altered insulin secretion and adtldh It is widely considered as a standard
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model for the evaluation of anti-diabetic drug Bes. The elevation of blood glucose levels in
the alloxan treated animals is a significant oute@hthe damage caused to the pancreatic islets.
The results obtained from the anti-hyperglycaenmd Aypoglycaemic studies of jamboola in
normal and diabetic rats were found to be signifiGand was in accordance with the available
literature on the individual constituents of jaml@ofl5-19]. The scientific data generated is an
evidential proof of the efficacy of the herbal faration. The detail study on the active
constituents of these plants reveals the presericglywosides, alkaloids, triterpenoids,
flavonoids , steroids, peptides and these activeciptes share the anti-diabetic potential to a
great extent and is widely reported [20,21]. Theclhamism existing behind the reduction of
blood glucose level by jamboola may due to its preéive effect against the oxidative stress
caused by alloxan, influence on insulin sensitivetgd reduction in insulin resistance or
stimulation of insulin secretion.

CONCLUSION

The anti-diabetic effect of these herbs may beibatied due to the presence of potent
phytochemicals. Further investigations are underteagstimate the influence of jamboola on
the insulin levels and to evaluate the anti-hypetémic potential of the poly herbal
formulation.
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