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Abstract

This work reports the evaluation of the influence of atorvastatin on glipizde in normal and
diabetic rats. Glipizide produced hypoglycemia activity in a dose dependent manner in normal
and diabetic condition. In the presence of atorvastatin, glipizide produced early onset of action
and maintained for longer period compared to glipizide group.
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INTRODUCTION

Diabetes mellitus is defined as an elevated bldadoge associated with absent or inadequate
pancreatic insulin secretion, with or without comeat impairment of insulin action. The disease
states underlying the diagnosis of diabetes mslktte now classified into four categories: type
1, insulin-dependent diabetes; type 2, non-insdéipendent diabetes; type 3, other; and type 4,
gestational diabetes mellitus [1, 2, 6]

Diabetes itself may confer 75-90% of the excedss oisenhancing the deleterious effects of
microvascular complications like diabetic retindpat nephropathy, neuropathy and
macrovascular complications like coronary artersedse, diabetic dyslipidemia, hypertension,
oxidativestress, cardiacmyopathy, hyperinsulinerogagebrovasculardisease, peripheral vascular
disease[4-7]. Atherosclerosis and diabetic dyséipich is most commonly seen in chronic
diabetics. In such cases it is likely that antiéi@bdrugs are used along with the lipid lowering
drugs used for prophylactic treatment in diabeysligidemia and atherosclerosis. [8]
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Atorvastatin, an antihyperlipidemic agent is wideilsed for prophylactic treatment in diabetic
dyslipidemia and atherosclerosis. [3, 14]

Present study was conducted to find the influerfc@arvastatin on the hypoglycemic and anti-
hyperglycemic activities of glipizide in normal adabetic rats.

RESULTSAND DISCUSSION

Effect in normal rats: in normal rats Atorvastatin has no effect on theodl glucose levels
when administered alone, orally. The glipizide 8nf/200g body weight) produced 50.56% at
4 h as peak effects. In the presence of Atorvastaf0.4mg/200g body weight), the glipizide
produced antidiabetic activity at 1h and was maietéh for 6h. The data was presented in Table -
1

Table:1 percent blood glucose reduction with Atorvastatin/Glipizide/Atorvastatin+Glipizidein
normal rats (n=6)

Treatment Dose Time (h)
0| 0.k 1 1kt 2 4 6
Atorvastatn 0.4mg/200¢ | - | 0.58% 1.4¢e+ 1.84¢ 2.0z | 3.2z 4.6(x
bd.wt 0.19 0.28 0.32 0.36 | 0.63 0.40
Glipizide 0.18mg/200 | - | 27.28+. | 32.8+1 | 35.77+0 | 38.2:+0 | 50.5€+1 | 25.3+1
bd.wt .03 .01 .52 43 .05 21
Atorvastatin+Gl | 0.4mg/200¢ | - | 35.2&0 | 43.150 | 55.97+1 | 42.62+1 | 43.85+0 | 14.9240
pizide bd.wt .55 .85 .02 .08 49 .16
+0.18mg/200
g bd.wt

Effect in diabetic rats: in diabetic rats, oral administration of Atorvastaat the dose of
(0.4mg/200g body weight) produced no reductioblood glucose and glipizide (0.18mg/200g
body weight) produced 58.17% at 4h. In the presesfcAtorvastatin  (0.4mg/200g body
weight), the glipizide produced antidiabetic adtivat 1h.and was maintained for 6h.The data
was presented in Table- 2.

Table-2: percent blood glucose reduction with torvastatin/Glipizide/Ator vastatin+Glipizide
in diabetic rats (n=6)

Treatmer Dose¢ Time (h’
0|0.t 1 1.t 2 4 6
Atorvastatir 0.4mg/200¢ | - | 0.65+0 | 1.20+0 | 1.37+0 | 2.86+0 | 3.27+0 | 5.23+0
bd.wt 59 51 24 39 56 45
Glipizide 0.18mg/200 | - | 27.064( | 32.59+( | 41.49+( | 44.23+( | 51.05+( | 15.39+(
bd.wt .16 .40 .34 .95 .26 .28
Atorvastatin+Gl | 0.4mg/200¢ | - | 33.04+( | 45.12+( | 58+0.2F | 42.17+( | 33.23+( | 13.93(
pizide bd.wt 37 .65 .30 .25 .02
+0.18mg/200
g bd.wt
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Drug-interaction studies are usually conducted nimal models to assess the safety of the
combination, before they are conducted in humam& flormal rat model served to quickly

identify the interaction and the diabetic rat mosiedved to validate the interaction in an actual-
use condition of the drugs. The rat model was digethe pharmacodynamics-interaction study,
since it is the most widely used species in drutpbmism and drug interaction studies.

Atherosclerosis and diabetic dyslipidemia are tlaediac abnormalities, which were more
commonly seen in chronic diabetes [12], atorvastati antihyperlipidemic agent is widely used
for prophylactic treatment of atherosclerosis. Ao has been observed to cause a massive
reduction of the 3-cells of the islets of Langeshand induce hyperglycemia [11].

The present study was conducted in rats with A&tatan as an antihyperlipidemic agent.

The glipizide showed hypoglycemia/ antihyperglycamin normal/ diabetic rats in dose
dependent manner. Whereas Atorvastatin alone didlteyblood glucose level. Glipizide when
administered in therapeutic dose produced the maximiffect at 4 h and was maintained up to 6
h in both normal and diabetic rats. In presenc@tofvastatin the onset of action of glipizide
was early and maintained for long duration comparedlipizide control. Glipizide acts by
stimulating insulin release [13, 15]. The early @insf action was noticed due to inhibition in
metabolism of glipizide, atorvastatin inhibits hepaCYP3A4 isoenzyme [14] and glipizide is
partly metabolized by the same isoenzyme [4, 5].

MATERIALSAND METHODS

Albino rats of either sex weighing between 175-g00ere procured from Mahaveer Enterprises,
Hyderabad, India, were used in the study. They weeentained under standard laboratory
conditions at ambient temperature of 25 % 2and 50 + 15% relative humidity with a 12h
light/12h dark cycle. Rats were fed with commergmllet diet (Rayans Biotechnologies
Pvt.Ltd., Hyderabad) and watad libitum. All experiments were e performed in accordance with
the institutional animal ethics committee beariagistration number 1018/C/06/CPCSEA. The
animals were divided into 3 groups of 6 each. Tieye fasted for 18 h prior to the experiment
(allowing access to water) and during the experinfend and water were withdrawn.

Atorvastatin was obtained from Dr Reddy’s Labor&s,Hyderabad as a gift sample and it was
used throughout the study. Alloxan monohydrate vpaschased from LOBA Chemie,
Mumbai,India. Glipizide was supplied by Macloid Riaceuticals, Baddi, HP. Glucose kits
(Beacon diagnostics) were purchased from the jolcatmacy.

Study in normal rats: Group I/1l/11l were treated with atorvastatin 4éhg/200g body weight)
/ glipizide (0.18mg/200g body weight). Atorvasta{th4mg/200g body weight) given prior to
the administration of glipizide (0.18mg/200g badgight), respectively.

Study in diabetic rats. albino rats of either sex (175-200g) were treateith valloxan

monohydrate (100mg/Kg body weight i.p.) [9,10]. &&n monohydrate was dissolved in
saline solution and was administered. Animals viezated with 10% dextrose orally to combat
the early phase of hypoglycemia. Rats showingrfgstlood glucose levels above 150 mg/dL
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were selected for the study. These rats were dividg¢o 3 groups. Groups I/1l/Ill were treated
with atorvastatin (0.4mg/200g body weight) / gligiz (0.18mg/200g body weight). Atorvastatin
(0.4mg/200g body weight) given prior to the admntigison of glipizide (0.18mg/200g body
weight), respectively. Atorvastatin dose was fixded on its response, which produced above
50%.

Collection of blood sample: blood samples were collected from the retro-orlptakus of each
rat at 0, 0.5, 1, 1.5,2,4 and 6 h after drug adstraiion. Blood glucose levels were determined
by using GOD-POD methd8, 9].

Statistical analysis

data were expressed as mean + standard deviatdjp [He significance of blood glucose
reduction produced by Atorvastatin with glipizidengpared glipizide control was determined by
applying student’s unpaired t-test.

CONCLUSION

The results indicate that additive action of Atmtedin on pharmacodynamic response of
glipizide may be useful to improve the tolbutamiggtivity in insulin resistant cases and to
postpone the occurrence of diabetic complicatibtmyvever further work on human patients is
required to confirm the observation in diabetic diton and usefulness of Atorvastatin as
supplemental adjuvant for improved control of blagidcose levels when administered orally
along with sulfonylurea.

REFERENCES

[1] M.Goldner and G.GomorEndocrinology, 1943, 33:297.

[2 ]R.Vigneri,V.Pezzino and K.Y.Wand,Clin.Endocrinal Metab198, 54:95.

[3] CD Forbes and M Maclaresgmin.. thromb hemmort 1999, 55-57 .

[4] V.Chitral; Der Pharmacia Lettre; 2009, 1:150-156.

[5] RE Ferner and S Chapli@]in. Pharmacokinetics 1987, 379-401.

[6] KT Kivisto and PJ Neuvonerglin. Pharmacol Ther. 1991, 39-43.
[7]S.Goldfarb,F.N,Ziyadeh,E.F.KernandD.ASimmddigbetologia., 1991,40(4),465-471.
[8] M Kristin, J Herbert, H Robelin Pharmacol. Ther 1998,316-323.

[9] P Trinder;Ann.Clin.Biopharm; 1964;6:24DD.

[10] R Vigneri, V Pezzimo, E D Goldfind.,Clin. Endocrinol 1982, 95-100.

[11] E Wahlin, L Amer and A Melande€lin Pharmacokinetic, 1984, 404-434.
[12] S S FergusorMol.Pharmacol 2002, 737-746.

[13] L Ditusa and A Luzier]. Clin Pharm Ther2000, 279-282.

[14] R R Chitral S V Surve and M K Bhatoxicol . App.Pharmacol 2005, 268-277.
[15] T Alexander]nt. J. Cardiology 2003, 16-25.

104
www.scholarsresearchlibrary.com



