Available online at www.der phar machemica.com

. I-_Q\@(ma 051
f'\\) ... . ScholarsResearch Library S
/ S\ g
Der Pharma Chemica, 2011, 3(2): 287-291 ‘Kﬁ) J
(http://derpharmachemica.com/archive.html)
\d L=
I SSN 0975-413X

CODEN (USA): PCHHAX

Effect of Allium Sativum on the pharmacokinetic of Metformin in
rat plasma: A herb-drug interaction study

Shikha Chourey, Tamanna Narsinghani and L ove Kumar Soni*

School of Pharmacy, Devi Ahilya University, Inddrejia

ABSTRACT

Allium sativum (Liliaceae) commonly known as gadiclahsun is a medicinal plant, used in
Ayurveda for treating various diseases, like hypeston, hyperlipidemia and diabetes mellitus.
In this an effort has been made on the normal rébsstudy the pharmacokinetic interactions of
Metformin (320mg/kg) with Allium sativum . The gagxtract (500mg/kg) was administered
alone and along with allopathic drugs (MET) so thAbod glucose lowering effect can be
studied by administrating them orally to rats. Alstteration in absorption, metabolism,
distribution and excretion of the drug are the aaai®f pharmacokinetic interactions; were
studied. Plasma concentration of Metformin was grad by HPLC. Plasma concentration —
time curve was plotted, and the peak plasma coratomn (C,a) and time needed to reach the
peak plasma concentration(3) were noted directly from the generated data. &rea under
the plasma level — time curve (Abl{z) was calculated using Trapezoidal rule. The eliion
rate constant (i) was calculated from the semi-log plot of the dasing slope of the terminal
elimination phase; and half-life 4(}) was calculated by 0.693{Kand results were analyzed
using one-way ANOVA to determine the significanffedince in the pharmacokinetic
parameters of Metformin between control and testig on &' and &" day. Significant changes
were noticed in blood glucose.
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INTRODUCTION

These days people are preferring herbal and Ayicveddicines over the allopathic drugs due
to lesser side effects of the formers or are usimgcombination of herbal drugs along with
allopathic drugs for better relief and to reduadeseffects. The popularity of herbal medicinal

products (HMPs) makes it important to understantem@l interactions between herbs and
prescribed drugs. The likelihood of herb-drug iattions could be higher than drug-drug
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interactions, its only because drugs usually cansangle chemical entities, while almost all
HMPs (even single herb products) contain mixtufgsharmacologically active constituents.

Also there are various traditions for the use abhbemedicines in different parts of the world
and consequently in many countries the potentialcfmically relevant interactions is much
greater.Diabetes is one of the most common ailments focwihiyurvedic help is being sought
these daysSo in view of the growing complexity of choicestire treatment of type 2 diabetes,
it is important to consider drug-drug and drug-henhteractions between various
antihyperglycaemic agents. [1-3]

Diabetes is an important human ailment affectingiynfiom various walks of life in different
countries. Diabetes is many a times is also assatigith hyperlipidemia. In India it is proving
to be a major health problem, especially in theanorlareas [4]. Though there are various
approaches to reduce the ill effects of diabetgsethipidemia, blood pressure and its secondary
complications, herbal formulations are preferreeé tlulesser side effects and low ca@dtium
sativumis commonly used as an antidiabetic, antihypeléipiic, and antihyperglycaemic agent
in India as well as other Asian countri@égnong various herbal drugs used garlic is selefded
the present pharmacokinetic interaction study b&edus the most popular herb that is used for
the treatment of hypertension and hyperlipideméat tre in 90% cases associated with type 2
diabetes and Metformin hydrochloride is the fiiseldrug for the treatment of diabetes. [5,6]
The herbs used as the drugs for the treatmentsefide may interact with the allopathic drugs
used at the same period of time for the cure céradiiseases. So it is very important to determine
the interaction between herb and the drugs. Whetiesr have a positive or a negative effect on
each other’s pharmacokinetic profile

Literature review of garli¢Allium sativum)reveals that it has blood glucose lowering propert
without causing hypoglycemia. The hypoglycaemicascof garlic could possibly be due to an
increase in pancreatic secretion of insulin frigieells, release of bound insulin or enhancement
of insulin sensitivity. It has been previously sagted that garlic (allicin) can enhance serum
insulin by effectively combining with compoundsdilkysteine, which would spare insulin from
SH group reactions which are a common cause ofimsiactivation [7].

Concurrent administration of garlic with Metformmmay influence the pharmacokinetics of latter
drugs. Therefore, the aim of the present investigatvas to study the effect of garlic on the
pharmacokinetics of MetformirRPharmacokinetics, sometimes described as whatdtg does

to a drug, refers to the movement of drug intogtigh, and out of the body—the time course of
its absorption, bioavailability, distribution, mbtdism, and excretion. It provides a
mathematical basis to assess the time course gé @mnd their effects in the body. It enables the
following processes to be quantified: AbsorptionstBbution, Metabolism, and Excretion.
These pharmacokinetic processes often referres &DME.[ 8-10]

The LC system consists of pump (Shimadzu LC-1URJ with universal loop injector
(Rheodyne) of injection capacity 20 pL. Detectonsists of photodiode array detector (PDA)
SPD-10 ATVP UV-Visible detector. Column used was Chromatopaki€usually a stainless
steel tube packed with octa-decylsilane or octdsdape coated silica gel (5umx25cmx4.6mm
i.d). The equipment was controlled by a PC workiataequipped with software CLASS M 10-
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VP software (Shimadzu, Kyoto, Japan). Male Wistts (150-200 g) were used and were
housed in individual cages under natural light dadk cycles at a temperature of 28 + 4°C,
feeded with a standard pellet diet supplied by &pAgrowet Ltd., Sanwer Road, Indond,P.
Pure sample of Metformin was obtained from Modeabdratories, 45/D-2 Sanwer road, Indore
(M.P.) India andgarlic ayurvedic extract used in the study was iobth from Amsar Pwvt
Ltd.,Indore (M.P.).All the chemical and reagentsdusvere of HPLC grade and purchased from
Spectrochem, Mumbai, India.

MATERIALSAND METHODS

The interaction of Metformin with garlic was studim rats. Twelve rats weighing between 150-
200 g were divided into two groups of six each.malis of Group | (control) were treated with
Metformin (320 mg/kg p.o.) and Group Il (Test) wereated with Metformin (320 mg/kg p.o.)
and garlic (500 mg/kg p.o.) for a period of 8 ddy@r the analysis of the drug in plasma, blood
samples (approximately 0.1ml) were collected inangpzed Eppendorf tubes (1.5ml) from the
lateral tail veins after overnight fasting on dagrd day 8 of treatment at 1, 2, 4,6, 8 and 12 h
of Metformin administration. Plasma concentratadrMetformin was analyzed by HPLC. The
HPLC system consisted of Shimadzu model LC-10 ATwiR diode array detector and attached
with Cig column. Metformin was eluted by Phosphate buffer pH: {ACN: MeOH (130:
70)}(90:10) at the flow rate of 1ml/min at 234 niFid 1). The retention time was found to be
2.89 min. [11-14]

Pharmacokinetianalysis(Tablel) was don®lasma concentration — time curve was plotted, and
the peak plasma concentrationn{@ and time needed to reach the peak plasma coatentr
(Tmax) Were noted directly from the generated data. difea under the plasma level — time curve
(AUCy.121) was calculated using Trapezoidal rule (the metinedlves dividing the curve by a
series of vertical lines in to a number of trapdgpicalculating separately the area of each
trapezoid and adding them together). The elimimatade constant () was calculated from the
semi-log plot of the data using slope of the teahiglimination phase; and half-life;4) was
calculated by 0.693/K[15]

All the means are presented with their standardatiem (mean = S.D.) and one-way ANOVA is
used to determine the significant difference in giarmacokinetic parameters of Metformin
between control and test group.

Table 1: Mean value of phar macokinetic parameters of Metformin in control and test group on day 0 and day 8

Parameters On d" day On 8 day
Control Test Control Test
Crnax (MLQ/mI) 13.32+0.9473 14.31+0.1.49 19.54+0.68 31(49.46
Tmax () 2 2 2 2
AUCy4 (g h/iml) | 44.04+2.04 | 43.5316+3.012 79.33+1.844| 117.87+11.36
Ke (B 0.33+0.0067| 0.279+0.0147| 0.35+£0.054| 0.3197+0.011
ty2 (h) 2.10+0.043 | 2.486+0.136 | 2.011+0.262| 2.378+0.354
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Blood Glucose Estimation: The blood glucose was estimated by glucose monitor strips.

S.No. Blood glucose level on 0™ day | Blood glucose level on 8™ day
(mg/100ml) (mg/100ml)
Control 134 103
Test 124 88
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Fig 1. Chromatogram of (a) standard drug Metformin, (b) blank rat plasma, (c) Metforminin rat plasma
RESULT AND DISCUSSION

Allium sativumis altering the pharmacokinetics Metformin in rats by significantly increasir
its Gnax and AUG.12n . With repeated dose administration, ampinent effect is seen ba
significant increase in fax AUCy.12nand a slight increase intHence doses require spec
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attention if used along witPAllium sativum to avoid complications due to increased
bioavailability of Metformin. However, extensivérecal pharmacokinetic studies are necessary
to establish such drug-drug interactions in higiremals.
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