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ABSTRACT

Drug interactions are usually seen in clinical pti@e and the interactions are evaluated usuallaimimal models.
We studied the influence of Lansoprazole on therRaeokinetics and Pharmacodynamics of Glimepiride i
normal and diabetic rats. In this study Pharmacetkics of Glimepiride (2mg/kg/ p.o.) was studiecdtult healthy
Spargue-Dawly rats (n=6). In first phase, the Phaowokinetics of Glimepiride (2mg/kg/p.o.) was stddiafter a
washout period of one week the animals were usedsdoond phase studies and were administered with
Lansoprazole (30 mg/kg/p.o.) and Glimepiride (2rgfplo.) 30 minutes later. In the third phase, tiéraals were
administered with Lansoprazole (30 mg/kg/p.o.)faonsecutive days to the post second phase. O8tlihday of
post second phase and 30 minutes after the Lanzol@830 mg/kg) administration, Glimepiride (2mdfkg.) was
administered. And pharmacodynamic study was eveduiat single and multiple studies of both diabatid normal
rats. In all the blood samples were collected fridm orbital sinuses at time intervals of 0, 1, 28412, 24 hours
and the drug concentrations were estimated using@&&nd glucose levels estimated using GOD-POD Metra
the PK-PD parameters were calculated. Increase WCA Cmax indicates the improved bioavailability of
Glimepiride in presence of Lansoprazole. And dfiatily significant difference in glucose levelssmabserved in
single and multiple studies of both diabetic andmal rats.
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INTRODUCTION

Drug interactions are usually seen in clinical ficgcand evaluated usually in animal models. Dnigraction can

be defined as “It may arise either from alteratmériPharmacological response or effect due to Phesthaamic or
Pharmacokinetic of one drug by the other or fromnlsimation of their actions or effects” [1]. Drugedy interactions
occur when one therapeutic agent either altersctimeentration (Pharmacokinetic interactions) or iwogical
effect of another agent (Pharmacodynamic interasjif?]. Drug-drug interactions are mainly possible thre
metabolic enzymes (CYP enzymes) and transportérsTBe interaction mechanisms involving drug met&ting
enzymes are Inhibition or induction. Drugs thatiltithe CYP enzyme can greatly raise the plasnmeeotrations

of certain other drugs metabolized by these enzymawed thereby they enhance the pharmacological and
toxicological effects[4].

Induction of CYP enzyme can lower the plasma cotmaion and that leads to reduction of therapeetiect. So
number of interaction studies is required to getapeutic benefits of patients[4]. In the presentlkwwve studied the
influence of Lansoprazole on the pharmacokinetitd pharmacodynamics of Glimepiride in hormal anabdtic
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rats. The diabetes and peptic ulcer are disead@shwequire chronic treatment. The data suggest ttiese two
disorders may occur in a single person, treatmanbéth diabetes and peptic ulcer are to be gimunlgneously.
Lansoprazole is one of the frequently used protamp inhibiter. In addition, sulfonylurea (Glimepmi€) is
antidiabetc agents which have been extensively. Gkahepiride is metabolized by the isoenzyme ofR2€9[5].
Lansoprazole is metabolized by CYP3A4 and CYP2Gidaso inhibitor of CYP2C19, CYP3A4 and CYP2C9 due
to this interaction between Lansoprazole and Glindgmay be possible [6].

MATERIALSAND METHODS

Glimepiride and Gliclazide were obtained from Auratd Laboratories, Hyderabad, India. Lansoprazobes w
obtained from Dr. Reddy’'s Lab, Hyderabad, Indiaugdke estimation kits were obtained from R.K. Dislits,
Karimnagar, A.P, India. HPLC grade methanol, Acétide (HPLC grade), Sodium di hydrogen phosphatlg
Grade water, all the HPLC Grade and AR Grade chamare obtained from Merck Pvt. Limited, Mumbaidig.

ANIMALS:

Spargue Dawley rats of either sex, 6—7 weeks of wg@hing between 180 to 220 g, were used in thdys They
were procured from the Teena Bio Labs (Reg. No/99A/CPCSEA) Hyderabad, India. The animals werngt ke
polypropylene cages (6 in each cages) under stdnaoratory condition (12-h light/12-h dark cycl)d had free
access to commercial pellet diet (Hindustan lewver,lBombay, India) and wated libitum Animals were housed
at CPCSEA approved animal house (Reg.no.1278/&RSEA) of St. John College of Pharmacy, Waranga.
temperature was maintained at 25 = 2 °C and 50% ddjative humidity. The study was approved byIthEC of
St. John College of Pharmacy (002/IAEC/St.JCOP/p&thical norms were strictly followed during all
experiments.

Experimental Method:

The pharmacokinetic study of Glimepiride (2mg/kd) p.o. was studied in adult healthy Spargue-Dgwigts
(n=6). In first phase, the pharmacokinetics of @pinide (2mg/kg/p.o.) was studied. After a washmeriod of one
week the animals were used for second phase stadiesere administered with Lansoprazole (30 md&gp.o.
and Glimepiride (2mg/kg/p.o.) 30 minutes latertha third phase, the animals were administered katisoprazole
(30 mg/kg/p.o.) for 7 consecutive days post sequmase. On the 8th day 30 minutes after the Langofeg30
mg/kg/p.o.) administration, Glimepiride (2mg/kg/p.owas administered. The pharmacodynamic study of
Glimepiride (2mg/kg/p.o.) was studied in alloxamiiced[9] diabetic rats (n=6). The study was conducted in
groups the first group of six rats was administesdith of Glimepiride (2 mg/kg/p.0.) and the secardup was
treated with Lansoprazole (30 mg/kg/p.o.) follovisdGlimepiride (2 mg/kg/p.o.) for single dose iatetion studies
(SDlIs). Third group was Pretreated with LansopraZ80 mg/kg/p.0.) and Glimepiride (2 mg/kg/p.o.jl&ys for
multiple dose interaction studies (MDIs). The bl@aasnples were collected from the orbital sinusesrat intervals
of 0, 1, 2, 4, 8, 12, 24 hours and the drug coma&nh was estimated using HPLC and glucose legsignated
using GOD-POD Method and the PK-PD parameters semilated.

ESTIMATION OF GLIMEPIRIDE BY A SENSITIVE RP-HPLC METHOD:

HPLC Description:

A Waters 2487 HPLC system used in the study comsisa pump (Model code 515)operating at flow rafte
1ml/min, a syringe loading sample injector of 2@alpacity, C-18 reverse phase column of 250 X 4.6 mm
dimension and 5u particle size and a dual wavettebity-Visible detector. The data analysis is dogeAlitochro
3000.

Chromatographic conditions:
Mobile phase: 10Mm Potassium dihydrogen orthophateppH 3.0) and methanol in the proporation of 20:80)(Wow
rate: 1ml/min. Wavelength: 230nm.Run time: 15mijedtion volume: 20uL.

Preparation of the Standard Solutions:

Stock and Working Standard Solutions

The stock solution of Glimepiride (10Q@/ml) was prepared by dissolving 25 mg in 25 mlmebl and further
dilutions were prepared in methanol to obtain wogkstandards in a concentration range of 0.1 -{&0l.
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Internal Standard (1S)

For IS stock solution 10mg of gliclazide was weigland dissolved in 10 ml of methanol. The staakition was
again diluted with methanol to working solutiongticlazide which was at 1@/ml. All solutions were stored at —
20°C.

Sample Preparation

Serum samples were stored at —20°C and alloweldatw &it room temperature before processing. In ,bide100

uL serum, 100uL aliquot of working standard solution of Glimepie was added in a polypropylene centrifuge
tubes; 10QuL aliquot of Gliclazide solution (1Qg/ml) was added as an IS and the tube was shakdnrfon. To
this, 100uL of methanol was added for precipitation and thiees were vortexed each for 1min. Then all thegube
were centrifuged for 20 min at 3000 rpm. Clear snptant was collected in another centrifuge tulresa20ulL
aliquot was injected into the analytical column.

Congtruction of calibration curve
The calibration curve was obtained by plotting paega ratios of standard drug and internal starataigl (y-axis) against
standard drug concentration (x-axis).

Statigtical Analysis:
Student post t-tests using Graph pad Instant Saftwesion and “KINETICA” software.

RESULTS
Standard graph of Glimepiridein rat serum:
A Six point calibration curve from concentratiorenging (0.1, 0.3, 0.5, 1, 10 and 30ug/ml) was etbtfThe

equation of the calibration curve obtained was §86x+0.014.And its calibration curve was show m@i

Table.1 Standar d graph of Glimepiridein rat serum

Glime IS Glime IS PAR

Con (ug/ml | Con (ug/ml | Peak are | Peak are

0.1 4.3 10 459.9 0.00935
0.3 12.8 10 459.88 0.027833
0.5 21.98 10 458 0.047991
1 43.23 10 459.78 0.094023
10 441.32 10 459.76 0.959892
3C 1190.8' 10 45¢ 2.59448!

Standard Graph of Glimepiride in rat serum

y=0.086x+ 0.014
2- R2=0.998
1 - /

0 5 10 15 20 25 30 35

Concentration(ng/ml)

PAR

Fig.1 Calibration curve Glimepiridein rat serum

Pharmacokinetic data in normal rats:

The plasma concentrations of Glimepiride in nornaés before and after treatment with Lansoprazote@ots of
time course of Mean+SD Plasma concentrations ah&piride following oral route of administration tisie were
shown in tables and figures respectively.
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Table 2: Comparison of Pharmcokinetic parameters of Glimepiride(2mg/kg) following pretreatment with L ansopr azole(30mg/kg) by
oral administration in normal rats (n=6)

Time points Glimepiride(ng/mi) GlimetLanso GIimetLgnso
(hrs) (acute) (chronic)
0 0+0 0+0 0+0
1 411.24+17.57 892.85+15.4 1398.78+23.18
2 943.00+15.32 1497.18+18.49 1844.65+131|51
4 1508.81+24.92 2105.48+37.27  3074.6+161.p5
8 603.03+ 15.38 913.10+15.4¢ 1308.73+33.13
12 386.56+12.87 633.88+13.43 878.82+27.19
24 121.27+1198 393.02+15.3 619.56+30.0
~ 4000
Bl 3000 ——Glimepiride
T 2000
':—i 1000 —l— Lanso+Glimea({zcut
= e)
E Q L T T 1 .
= Lanso+Glimeaichro
£ 0 10 20 30 nic)
A
Time(hrs)

Fig 2: Comparision of Mean serum concentration of Glimepiride (2mg/kg) following pretreatment with Lansoprazole (30mg/kg) by oral
route of administration in normal rats (n=6)

Table 3: Comparison of Pharmcokinetic parameters of Glimepiride (2mg/kg) following pr etreatment with lansopr azole (30mg/kg) by
oral administration in normal rats (n=6)

Pk parameters Glimepiride Gli + Lanso(acuje) Glanko(chronic)
Cmax 1508.82+24.93 2105.48+37.27 3074.6+161.2
Tmax 4+0 410 410
AUC 11970.38+346.77 20059.65+406.68*  28768.5+788.58

T 6.96+0.3! 12.16+0.22 13.2(x0.6
MRT 10.540.3¢ 17.27+0.32 18.7¢+0.82

*- Significant at P< 0.05, **- Significant at P< 01, compared to glimepiride control (Comparedhg way ANOVA followed by Dunnet's test).

PHARMACODYNAMIC DATA:

In the present study the blood glucose levels wstienated by GOD-POD method and the hypoglycentigigcof

Glimepiride at any time ‘t’ was calculated as tregqentage reduction of blood glucose at that tiritk mespect to
intial blood glucose levels accordindg to followifagmula: Percentage reduction in blood glucosena t = a-b/a
x 100; Whare ‘a’ is initial blood glucose level atlis blood glucose level at time't’.

NORMAL RATS

Table 4: Mean percentage blood glucose reduction in normal rats after oral administration of Glimepiride, Lansoprazole, and their
combinations (SDI&MDI)

Time(hrs) Gli Gllrg;itlt_gnso Glime+Lanso (Chronic)

0 0+0 0+0 0+0

1 11.73+0.94 21.40+1.11 24.98+1.09

2 25.217.2¢ 33.2+2.2F 38.2&+2.6¢

4 40.14+13.21]  46.20+2.31 51.90+1.49

8 26.88+13.54]  33.05+0.85 39.24+0.69

12 16.54+10.71]  20.39+3.37 25.85+0.91

24 9.53+6.81 18.25+1.85 22.30+1.25
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Fig 3: Comparative % glucosereduction in normal rats

PHARMACODYNAMIC DATA IN DIABETIC RATS:

Table5: Mean percentage blood glucose reduction in diabetic rats after oral administration of Glimepiride, Lansoprazole, and their
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In present study, the pharmacokinetic parameter&lohepiride like AUC, i, Cmax, and MRT were altered
significantly with single and multiple dose treatiheof Lansoprazole in normal rats. Increase in AlW@Pnax
indicates the improved bioavailability of Glimeyie in presence of Lansoprazole. This may be dtleetinteraction
of Lansoprazole with Glimepiride metabolism i.enkaprazole reduce the hepatic metabolism by inhgthe CYP
enzyme 2C9 which leads to rise in serum levelsr@sgnce of Lansoprazole. Thus the actions of Giindepget

combinations (SDI&MDI)

. . . Glime+Lanso . .
Time(hrs) | Glimepiride (acute) Glimet+Lanso (Chronic)

0 0+0 0+0 0+0

1 25.18+3.17 28.37+0.77 47.90+£1.77

2 33.43+£3.47 42.78+1.68 51.96+0.54

4 51.28+£2.95 56.70+0.48 70.17+0.97

8 22.45+0.8! 31.32+4.0. 42.44+2 4

12 12.35+3.03 22.36+2.50 34.28+1.55

24 7.25+1.38 15.81+1.79 32.34+1.56

== Clime
1 == Lanso+Glime(acute)
’! T T 1
0 10 20 30
Time(lus)

Lanso+Glime(chronic)

Fig 4: Comparative % glucosereduction in diabetic rats

DISCUSSION
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enhanced. There is a statistically significanted#hce in glucose levels was observed in singlenauitiple studies
of both diabetic and normal rats. Finally Lansoplazimproved Glimepiride activity appeared to inl
pharmacokinetic and pharmacodynamic mechanisms.

The present study results suggest that, intiatrtreat (Single dose studies in normal rats) Lansmpeaenhanced
the bioavailability of Glimepiride. In multiple desstudies also Lansoprazole increased the bioailéifaof
Glimepiride and these results were found to beéssielly significant. There is a statistically sificant difference in
glucose levels was observed in single and mulsipldies of both diabetic and normal rats.
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