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ABSTRACT

Madhuriktha a polyherbal formulation has been exsadi to investigate the effect of insulin resistaimckiced by
dexamethasone and fructose. Dexamethasone wasiatmed at a dose of 10 mg/kg S.C for 10 days amddse
was feed as 10% wi/v aqueous solution in feedintielsdbr 20 days. At end of the experimental pkrimdy weight
changes and serum biochemical parameters like gkicmsulin, triglycerides, cholesterol HDL and LDavels
were estimated. Madhuriktha at 200mg/kg and 40kgnghowed significant effect by normalizing the s serum
glucose, insulin, triglyceride, cholesterol, HDLdhDL levels and improved the body weights.
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INTRODUCTION

Diabetes is a chronic disease, which occurs whemé#ncreas do not produce enough insulin, or wherbody
cannot effectively use the insulin it produces.sThliads to an increased concentration of glucoseanblood
(hyperglycemia). Diabetes is classified clinicatyg Type-1 characterized by insulin deficiency angber2

characterized by insulin inefficiency [1]. Accordito WHO diabetes is the world’s largest endocdisarder with

abnormal carbohydrate, fat and protein metaboli@p It is estimated that by the year 2020 therel b

approximately 250 million people affected with typaliabetes mellitus [3]. Insulin resistance playsimportant
role in the development of diabetes mellitus-2. riii@nes such as catecholamine, glycogen, cortisbltlayroxin

either act directly or influence other hormonesdrthg causing disregulation of carbohydrate metao| elevation
in glucose levels leading to insulin resistancsulim resistance is a common pathological statehith target cells
fail to respond to ordinary levels of circulatingsulin resulting in disregulation in lipid homeastaand glucose
regulation [4-5].

Exposure to glucocorticoids in large amounts irntkilimsulin secretion from pancreafiecells, decreases glucose
utilization; stimulates glycogen secretion, lipatysproteolysis and hepatic glucose production.ghlicocorticoids
including dexamethasone cause insulin resistancdebyeasing glycogen synthesis. Free fatty acidg afso be
elevated because of impaired insulin-dependent degulation of lipolysis, hence leading to increhtréglyceride
levels in muscle and tissues. Triglycerides intara reported to be potent inhibitors of insulinnsiling, causing
acquired insulin resistance [6-7]. High fructosensuimption increases likelihood of weight gain aeduces
circulating leptin concentration leading to insulimesistance [8] associated with hyperinsuliemia,
hypertriglyceridemia and hyperglycemia [9]. Fruetoalters the several enzymes and hepatic carbdeydra
metabolism causing hepatic insulin resistance.
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Numerous herbal likdévlomordica charantia, Tectonia grandis, Tinosporrdifolia, Occimum sanctum, oryza
sativa, Panax ginseng, Allium sativum, Cinnamomeydanicumand formulations like Triphala, SHO1D, D-400
have been used by people of various cultures tat weabetes [10]. Madhuriktha is a commercially ikade
marketed polyherbal formulation procured from anBaksha Ayurvedic PharmafMfg dt: June 2009, Batcch no:
1001, Exp dt: May 2011) formulated with plants memed in ayurveda. It contains aqueous extractévabant to
Gumar Gymnema sylvestieaves) 200 mg, Saptaran@alacia chinensisoots) 200 mg, JamursSyzgium cumini
roots) 100 mg, Karelalomordica charantisseeds) 50 mg, Fenugreédki@onella foenum graecuseeds) 100 mg,
Manijistha Rubia cordifolia roots) 100 mg, GudichiT{nospora cardifoliastem) 30 mg, GokhuruTf(ibulus
terrestris fruit) 30 mg, chitrak RPlumbago zeylanicaoots) 20 mg, HaridicaQurcuma longarhizome) 25mg,
AshwagandhaWithania somniferaoots) 30 mg, AmlaEmblica officinalisfruit) 30 mg, MyrobalanTerminalia
chebulafruit) 25 mg, chandanSantalum albumwood) 40 mg, Punarnavdgerhaavia diffusaseeds) 20 mg.
Though Madhuriktha formulation has been claimegdssess Antidiabetic activity due to the preseriaaudtiple
ingredients, experimental study in laboratory arénweith insulin resistance has not been done. Héneeresent
was conducted to find out the effect of Madhuriktbemulation on dexamethasone and fructose indiregalin
resistance.

MATERIALS AND METHODS

Animals

Male wistar albino rats weighing 160-200 gm werecpired from NIN. The animals were maintained abdsdad
environmental conditions of temperature, relativenidity, dark and light cycles. They were fed witlandard diet
and waterad libitum during experimental period. The experimental protavas approved by Institutional Animal
ethics Committee (IAEA) of G. Pulla Reddy CollegePtharmacy (Reg No.CPCSEA320-01/10)

Dose selection
Madhuriktha at doses of 200 and 400 mg/kg b.w weesl for study based on human being dose.

Experimental design
Dexamethasone induced insulin resistance in ra{Shalam et al., 2006).
All rats were weighed before treatment and theneveivided into four groups of six animals each. rAais were

kept for overnight fasting one day prior to expegith

Group I: Normal control received water and fed wiibrmal diet.

Group II: Dexamethasone control received dexamethasodium phosphate 10 mg/kg, s.c for 10 days.

Group lll: Received madhuriktha at a dose of 20@kagp.o along with dexamethasone sodium phosgltateg/kg, s.c for 10 days.
Group IV: Received madhuriktha at a dose of 40kkmgd.o along with dexamethasone sodium phospli@ategtkg, s.c for 10 days.

On thellth day of the experiment, the animals wearighed and later anaesthetized with ether, bloasl eollected
from retro orbital puncture and serum was separfatethe estimation of glucose, insulin, triglyates, cholesterol
HDL and LDL. All the biochemical parameters werefpemed using span diagnostic reagent kits. Semsulin
was estimated by Immunochem radioimmunoassay metlsiny standard kit obtained from BRIT, BARC,
Mumbai, India.

Fructose induced insulin resistance in rat§Shalam et al., 2006).

All rats were weighed before treatment and therevdivided into four groups of six animals each.

Group I: Normal control received water and fed witbrmal diet.

Group II: Fructose control fed with 10% w/v fruceosolution ad libitum in feeding bottles for 20 day

Group llI: Animals were fed with 10% wi/v fructossusion ad libitum in feeding bottles and treatedmmadhuriktha at a dose of 200 mg/kg,
p.o for 20 days.

Group IV: Animals were fed with 10% w/v fructostuon ad libitum in feeding bottles and treatedtwinadhuriktha at a dose of 400 mg/kg,
p.o for 20 days.

All the animals were fasted for half an hour priorthe madhuriktha administration. On®2day all the animals
were weighed an later anaesthetized with ethedbleas collected from retro orbital puncture andisewas
separated for the estimation of glucose, trighdesi cholesterol, HDL and LDL using span diagrmastagent kits.
Serum insulin was estimated by Immunochem radioimmagsay method using standard kit obtained fromTBRI
BARC, Mumbai, India. The animals were sacrificeddeyvical dislocation, liver was washed immediateith 3ml
of 30% KOH solution for determining glycogen corttasing anthrone reagent.
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Statistical analysis

The results were expressed as Mean + SEM and analgs carried out by one-way ANOVA. Post-hock gsial
was done by Dunett's multiple comparison teststionate the significance of difference betweenawsiindividual
groups. **P<0.05 was considered significant.

RESULTS

Effect of madhuriktha on dexamethasone induced indin resistance model.

Animals treated with Dexamethasone significantlgrémsed serum glucose, insulin, triglycerides amulesterol
when compared to normal control group. No changeewbserved in HDL and LDL levels. All rats trehigith
dexamethasone and madhuriktha at dose levels cd20@00 mg/kg b.w p.o showed significant decr¢Bs®.05)

in the levels of serum glucose, insulin, triglydes and cholesterol and the activity was foundetddse dependent.
Decrease in body weight was observed in dexameatkagwoup when compared to normal control group.
Madhuriktha at a dose of 200 and 400 mg/kg b.whikdil dexamethasone induced decrease in body weig
compared to disease control. Results are showablel and figure 1-3.

Table I. Effect of madhuriktha on serum glucose, insulin, tiglycerides, cholesterol and body weight change
on dexamethasone induced insulin resistance in réts

. . Serum Serum "
S.No Groups Ser(unT /%I:;cose Se?rlnm/'dnsu“n triglycerides cholesterol Body W(e'?:)t change
9 9 (mg/dl) (mg/dl) 9
1 Normal control 72 +0.49 0.713+0.0145 62.3+0.55 4.5%0.62 16.6+3.3
2 Dexamethasone control 129.8+1.74 18.96+0.088 BT+ 140.5+0.61 -30.66+3.073
Dexamethasone + x o - " o
madhuriktha 200mg/kg 80.5+0.42 0.908+0.0047 85+0.81 79+0.73 25.0409
Dexamethasone + " " "
4 madhuriktha 400mg/kg 76.6+1.22** 0.884+0.0109** 75+0.57* 76+1.09 26.80.85**

2Values are expressed as Mean + SEM, n=6, *P < 0*6B,< 0.01 when compared to dexamethasone contsalg one-way ANOVA Dunett’s test

Figure I. Effect of madhuriktha on serum glucose in dexamethsone induced insulin resistance in rats
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Table 1. Effect of madhuriktha on serum glucose, msulin, triglycerides, cholesterol, HDL and LDL and
glycogen and body weight in fructose induced insuiiresistancé

S.No  Groups Serum Serum  insulin  Serum Serum HDL (mg/dl) LDL (mg/dl) Glycogen levels Body weight
glucose (mg/dl) triglycerides cholesterol (ug/mg of change (gm)
(mg/dl) (mg/dl) (mg/dl) tissue) liver
1 Normal control 53.5+6.71 0.839+0.005 71.5+0.86 8+(0.73 40.44+0.298 22.1+0.1514 31.6+1.31 13.6+2.83
2 Fructose control 103.5+1.54 20.28+0.243 100.340.9 81+1.91 33.5+0.138 63.73+0.24 21.08+0.55 28.66+2.
3 Fructose feeding 97.6+0.42** 1.078+0.0135** 82.5+0.81** 78+0.73* Bb+0.082* 61.62+0.158**  25.1+0.9* 18.2+3.23*
+madhuriktha
200mg/kg
4 Fructose feeding 75.5+1.22** 0.951+0.0129** 73.6+0.57** 77.5+1.09* 8311+0.1553*  29+0.1883** 26.83+0.85* 15.3+£2.2*
+madhuriktha
400mg/kg

#Values are expressed as Mean + SEM, n=6, *P < 0"8B,< 0.01 when compared to fructose control gsime-way ANOVA Dunett's test
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Figure Il. Effect of madhuriktha on serum insulin in dexamethaone induced insulin resistance in rats.
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Figure 1ll. Effect of madhuriktha on serum triglycerides and clolesterol in dexamethasone induced insulin
resistance in rats
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Figure IV. Effect of madhuriktha on serum glucose in fructosénduced insulin resistance in rats
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Figure V. Effect of madhuriktha on serum insulin in fructoseinduced insulin resistance in rats
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Figure VI. Effect of madhuriktha on serum triglycerides, choleterol, HDL and LDL in fructose induced
insulin resistance in rats
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Effect of madhuriktha on fructose induced insulin resistance model.

Fructose feeding to disease control rats has shsgnificance increase in serum glucose, insuliglyicerides,
cholesterol, HDL and LDL levels when compared tonmal control rats. Animals treated with madhurikftba 20
days at a dose of 200 and 400 mg/kg b.w showedifisgm (P<0.05) decrease in serum glucose, insulin
triglycerides, cholesterol levels and the activilgs found to be dose dependent. In disease cahén@ was a steep
increase in bodyweight, however bodyweight wereered to near normal when treated with madhurikth200
and 400 mg/kg b.w. The decrease in glycogen levaks also significantly (P<0.05) prevented in a ddsgendent
manner as compared to disease control. Resulsharen in table2 and figure 4-7.
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Figure VI. Effect of madhuriktha on glycogen level in fructosénduced insulin resistance in rats
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DISCUSSION

Insulin resistance precedes the development of-2ypdiabetes, obesity, atherosclerosis and othsocited
cardiovascular diseases. Thus interventions toedserinsulin resistance may postpone the develdpphembetes
and its complications. Treatment with herbs hasmbedetter choice because they are effective wattef side
effects and are affordable as compared to preseristyl synthetic oral antidiabetic drugs. Among vheous
constituents of Madhuriktha, reports suggest thataqueous leaf extract Gymnema sylvestrghowed significant
reduction of glucose, cholesterol, triglycerided dtDL levels in diabetic rats [11]. The ethanoligtract of
Curcuma longdowered blood sugar levels [12inospora cordifoliahad significant antinyperglycemic effect [13].
Momordica charantiaat a dose of 400 mg/day had prevented hyperghaehyiperinsulinemia in rats fed with
fructose rich diet [14]Emblica officinalishad antiatherosclerotic and lipid lowering projgertin rats fed with
atherogenic diet.

Dexamethasone is a potent and highly selectiveoghuticoid used in the treatment of inflammatiomglidexposure
to glucocorticoids impairs insulin sensitivity, ¢aghuting to the generation of metabolic syndroméuding insulin
resistance and hypertension [15]. The mechanismtigh dexamethasone induces peripheral insulirstaste is
by inhibiting GLUT-4 translocation, increasing lg® activity in adipose tissue their by causing impant of
endothelium-dependent vasodilation [16]. Dexamethasncreases the triglycerides levels causingrdralance in
lipid metabolism leading to hyperlipidemia [17] aitcreases glucose levels leading to hyperglyceph&l
Pharmacological doses of glucocorticoids inducegyebe expression in rat adipose tissue within 24amd is
followed by a complex metabolic changes resuliimglecrease in food consumption causing redudtiobody
weight accompanied by diabetes and developmemspilin resistance with enhanced glucose and téagides
levels [7 &19]. In the present study administratiohdexamethasone for 10days resulted in increghsecbse,
insulin, triglycerides, cholesterol levels and a&se in body weight. Madhuriktha at a dose of 260400 mg/kg
significantly prevented the rise in glucose, tragljides and cholesterol levels. Further Madhuriltlsa prevented
the progressive decrease in the body weight cangedéxamethasone.

High fructose consumption leads to obesity and bwta abnormalities as observed in insulin resistasyndrome.
Fructose as such doesn’t stimulate insulin secrefiom pancreati@-cells, leptin a adipose derived hormone
production is regulated by insulin in response t@als, consumption of foods and beverages contaiinirggose
reduces circulating leptin concentration leadingirtsulin resistance [8-9]. The rats fed with highctose diet
provide an animal model of insulin resistance assed with weight gain, hyperinsulinemia, hyperipmia,
hyperglycemia [9]. The use of 10% w/v fructose ninking water for a period of 20 days significantlgised
glucose, insulin, triglycerides, cholesterol andlyeeights with a decline in liver glycogen levefgiministration

of madhuriktha at 200 and 400 mg/kg b.w preventexl development of hyperglycemia, hyperinsulinemid a
hypertriglyceridemia. Madhuriktha might have impedvinsulin sensitivity in peripheral tissues, as thas evident
from the results showing decreased glucose andinr@sduction and increased glycogen stores.

Thus the above results indicate that madhurikth@ob/herbal formulation has preventive effect on hbot
dexamethasone and fructose induced insulin resistan
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CONCLUSION

Madhuriktha a polyherbal formulation at 200mg/kgl s#00mg/kg prevented the development of hyperglyaem
hyperinsulinemia, hypercholesteremia and hypeseglidemia in dexamethasone induced and fructodeced
insulin resistance models. Body weighs were deetkas dexamethasone model and increased in fruchoskel.
So this polyherbal formulation could be a betteoich and might be useful in prevention of insulsistance in
non-diabetic states such as obesity and impaiwgzbgk tolerance.
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