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ABSTRACT

The second generation antipsychotic (SGA) drugs are widely used in psychiatry due to their clinical efficacy and low incidence of
neurological side-effects. However, many drugs in this class cause deleterious metabolic side-effects. Olanzapine, second generation antipsychotic
mimics the clinical features in animals such as weight gain associated hyperphagia, increased feeding efficiency, adiposity and altered locomotor
activity and satiety signaling in 28 days. The purpose of the present study was to evaluate a comparative dose study of Olanzapine as chemically
induced preclinical model for cardio metabolic syndrome in rats. In the present study, Sprague Dawley rats were randomly allocated. Olanzapine
doses were selected for: 1mg/kg i.p. (o.i.d) (OLZ-D 1mg/kg) & 15 mg/kg i.p. weekly (OLZ-W 15mg/kg). After 0th day , 2nd week , 3rd week & 4th week
, following parameters were assessed - Body weight, mean blood pressure and QTc interval, while in serum sample - glucose , oral glucose
tolerance test (OGTT) , total cholesterol (TC), triglyceride   (TG), low density lipoprotein (LDL),. One way analysis of variance (ANOVA)
followed by post-hoc Dunnett’s test was performed for statistical analysis with p<0.05 set as statistical significance. In the group of animals
challenged only once per week with Olanzapine OLZ-W 15mg/kg, the metabolic side-effects significantly intensified with the passage of time as
compared to group of animals challenged daily with Olanzapine OLZ-D 1mg/kg.
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INTRODUCTION

Cardio Metabolic Syndrome, so-called “deadly quartet” –a clinical entity of substantial heterogeneity, represented by the co-occurrence of overweight (obesity), high blood pressure, elevatedinsulin level and lipid metabolism disorder [5].Epidemiologists in India and International agencies suchas the world health organization (WHO) have been sounding analarm on the rapidly rising burden of cardio metabolic syndrome forthe past 10 years. Developed countries like Australia, Europe andAmerica with 48.2 %, 30 – 80 % and 35 % respectively are highlyprevalent in hub of cardio metabolic syndrome. [1]But the datadoesn’t stop at developed countries.Similar to developed countries, the prevalence is rapidlyincreasing in developing countries, reflecting the transition from atraditional to a western-like lifestyle :  demographic transition (shiftto low fertility, low mortality, and higher life expectancy), andepidemiological transition (from widely prevalent infectiousdiseases to a pattern of a high prevalence of lifestyle relateddiseases) evolved in developing countries as they becomeeconomically more resourceful, leading to significant shifts indietary and physical activity patterns resulting in cardio metabolicsyndrome [3].In India, Cardio metabolic syndrome is responsible for2/3rd of the total morbidity burden and about 53% of total deaths(up from 40.4% in 1990 and expected to increase to 59% by 2015)[4]. According to predictions, by 2030 cardio metabolic syndromewill account for almost three quarters of all deaths in India [4].Estimates concerning the costs incurred yearly in thedeveloped countries by direct expenses and indirect costs throughloss of productivity by polypharmacy therapy account for 40 % oftheir budget-and this is increasing [2]. Whereas, India is losing morethan 6% of its GDP annually due to premature deaths andpreventable illnesses, according to a World Bank 2010 report [4].
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Oodles of epidemiological studies depict that cardio metabolicsyndrome is not only a global burden but also an economic burden.The widespread occurrence of metabolic syndrome inhumans means that there is an urgent need to study relevant causesand progression of the signs. In light of the above facts, the objectiveof the present investigation is: To evaluate the effect of Olanzapineas preclinical model for inducing cardio metabolic syndrome in rats.The second generation antipsychotic (SGA) drugs arewidely used in psychiatry due to their clinical efficacy and lowincidence of neurological side-effects. However, many drugs in thisclass cause deleterious metabolic side-effects. Olanzapine (0.2mg/kg – 15mg/kg) mimics the clinical features in animals such asweight gain associated hyperphagia, increased feeding efficiency,adiposity and altered locomotor activity and satiety signaling in 28days [10]. Olanzapine, H1 antagonism play key role in weight gainsince it mediates the orexigenic effects of AMP kinase, an enzymeinvolved in regulating food intake, while reversing the actions ofleptin, an anorexigenic hormone [6].Oodles of research studies have proved that Olanzapineattenuate insulin signaling pathway, decreased protein levels ofIRS2 and of the insulin signaling and glycogen synthesis, diminishinginsulin-stimulated AKT and GSK3a/b phosphorylation [7].RLP-C is an intermediate metabolite of triglycerides.Under normal conditions; RLP-C is metabolized very rapidly.Lipoprotein lipase activity, hepatic triglylipase activity, and remnantreceptor activity are involved in the catabolism of RLP-C. All theseenzyme and receptor activities are diminished in the presence ofinsulin resistance [8].Tachycardia to Olanzapine treatment may be mediatedvia blockade of cardiac muscarinic M cholinergic, can blockpresynaptic a-adrenoceptors, thus may increase sympatheticactivity and indirectly activate the ß-adrenoceptors in the heart toelevate HR. Furthermore, it has been suggested that tachycardiamay be induced via the baroreceptor reflex [9].
MATERIALS AND METHODS

Material:
Drugs and preparation of solutions:Olanzapine pure powders were obtained frompharmaceutical suppliers. Olanzapine solution was prepared freshly



Singh Shreya et al., J. Pharm. Res. 2015, 4(3), 151-153

Journal of Pharma Research 2015, 4(3) 151-153

everyday by suspending the drug in 1% Carboxymethyl Cellulose(CMC) suspension. All the chemicals used in this project were ofanalytical grade and were obtained from Astron chemicals,Ahmedabad and SD fine chemicals, Mumbai.All the biochemical tests were performed using thestandard kits purchased from Coral chemical systems, Goa.Phenobarbital ampoules were purchased from krupa medical store,Anand.
Animals: Healthy male Sprague Dawley rats of 6-8weeks weighing150 ± 30 were used for the study. The animals were housed in agroup of 3 rats per cage under well-controlled conditions oftemperature (22 ± 2°C), humidity (55 ± 5%) and 12hrs/12hrs light-dark cycle. Animals had free access to conventional laboratory dietand tap water ad libitum.The protocol of the experiment was approved byInstitutional Animal Ethical Committee as per the guidance of theCommittee for the Purpose of Control and Supervision ofExperiments on Animals (CPCSEA), Ministry of Social Justice andEmpowerment, Government of India. (Protocol No: APC/2013-IAEC/1320)
METHODS:
Experimental procedure:
Induction of cardio metabolic syndrome by Olanzapine:In the present study, Animals were randomly allocatedbased on serum cholesterol levels in 2 groups with n=6 animals.Olanzapine doses were selected for:1mg/kg i.p. (o.i.d) (OLZ-D 1mg/kg) [10].15 mg/kg i.p. weekly (OLZ-W 15mg/kg) [11].
Collection of Biological sample: Blood for various biochemical
parameters: [12-15]On 0th day, 2nd and 4th week, blood was collected retro-orbitally under anesthetic conditions and animals were sacrificed byPhenobarbital anesthesia. Serum was separated by centrifugation at3000 rpm for 15 min and was then analyzed for various biochemicalparameters.0n 0th day and 4th week, OGTT were assessed.

Blood pressure & corrected QT interval: [16, 17]The blood pressure & corrected QT interval wasmeasured using Biopac Student Lab (MP-36 Biopac Systems, Inc).
Statistical Analysis: [18]Results were presented as mean ± SEM. Statisticalanalysis of various biochemicals parameters were carried out usingthe one way analysis of variance (ANOVA) followed by Dunnett’spost hoc test. Data were considered statistically significant atP≤0.05.

RESULTS AND DISCUSSION

OLZ-W 15mg/kg 2nd & 4th week showed a significant(P<0.05) elevation in blood glucose, total cholesterol, totaltriglyceride and low density lipoprotein as compared to 2nd & 4thweek of OLZ-D 1mg/kg.Whereas 4th week OLZ-W 15mg/kg animalsshowed significant (P<0.05) elevation in blood glucose, totalcholesterol, total triglyceride and low density lipoprotein ascompared to the 0th day OLZ-W 15mg/kg animals. There was nosignificant differences were found in high density lipoprotein ofOLZ-D 1mg/kg & OLZ-W 15mg/kg animals.A significant (P<0.05) elevation was found in bloodglucose level of OGTT at O min, 30 min, 60 min, 90 min of OLZ-W15mg/kg as compared to OLZ-D 1mg/kg animals & 4th week OLZ-W15mg/kg animals exhibit increased in blood glucose level ascompared to 0th day OLZ-W 15mg/kg animals.Percentage change in weight of 2nd, 3rd & 4th week of OLZ-D 1mg/kg & OLZ-W 15mg/kg were significantly (P<0.05) highercompared to that 0th day of OLZ-D 1mg/kg & OLZ-W 15mg/kganimals. Whereas 4th week OLZ-W 15mg/kg animals showedsignificant elevation in Percentage change in weight as compared tothe 0th day  OLZ-W 15mg/kg animals.There was a significant increase in blood pressure & QTcat 4th week of OLZ-W 15mg/kg as compared to 4th week of OLZ-D1mg/kg animals. OLZ-W 15mg/kg 4th week showed significantelevation in blood pressure & QTc as compared to initial period ofstudy of OLZ-W 15mg/kg animals.
Table No. 1: Effect of Olanzapine on Biochemical parameters

Period of
Study

Glucose(mg/dl) Cholesterol(mg/dl) TG(mg/dl) HDL-C(mg/dl)OLZ-D1mg/kg OLZ-W15mg/kg OLZ-D1mg/kg OLZ-W15mg/kg OLZ-D1mg/kg OLZ-W15mg/kg OLZ-D1mg/kg OLZ-W15mg/kg OLZ-D1mg/kg OLZ-W15mg/kg
0th day 142.45±2.67 140.45±1.19 130.67±2.5 155.73±2.65 100±3.7 117.61±3.9 34.89±2.6 39.12±2.9 95.04±2.7 90±1.6

2nd week 156.89±3.89 235.17±7.29* 135.56±2.5 168.4±3.5* 114.89±3.8 140.04±2.8* 35.89±2.9 43.82±2.9 99±1.9 110.78±1.9*
4th week 170.89±1.78 270.45±5.34**§ 135.67±2.6 185.62±1.61**§ 120±3.5 170.64±2.9**§ 38.9±2.6 46.7±2.7 107.9±2.8 130.9±2.8**§

Table No. 2: Effect of Olanzapine on OGTT

Period of
Study

0 min 30 min 60 min 90 minOLZ-D1mg/kg OLZ-W15mg/kg OLZ-D1mg/kg OLZ-W15mg/kg OLZ-D1mg/kg OLZ-W15mg/kg OLZ-D1mg/kg OLZ-W15mg/kg
0th day 120.89±3.5 143.69±1.9* 128.9±2.7 169.7±3.4* 130.9±1.7 184.03±1.5* 143.78±2.3 218.69±1.6*

4th week 138.09±3.6 167.36±1.7*§ 140.78±3.2 234.14±3.8*§ 145.89±2.9 214.91±1.8*§ 149.65±1.7 254.88±2.7*§
Table No. 3: Effect of Olanzapine on Percentage change in weight

Percentage change in Weight (% )
Period of Study OLZ-D 1mg/kg OLZ-W 15mg/kg

1st week 7±2.01 6±2.1
2nd week 14±1.4§ 15±3.01§
3rd week 20±2.4§ 28±2.9§
4th week 30±1.5§ 46±2.7**§

Table No. 4: Effect of Olanzapine on Blood Pressure

Blood Pressure (mmHg)
0th day 1st week 3rd week 4th week

OLZ-D 1mg/kg 110.09±1.6 125.085±2.002§ 144.85±1.08§ 165.23±2.67**§
OLZ-W 15mg/kg 120.56±3.09 126.04±2.19 137.78±2.9 140.45±3.4§
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Table No. 5: Effect of Olanzapine on QTC Interval

QTC interval  (msec)
OLZ-D 1mg/kg OLZ-W 15mg/kg

0th dy 0.3295±1.54 0.3869±0.03
2nd week 0.3459±0.06 0.4412±0.06
4th week 0.3505±0.01 0.543±1.13*§Values are represented as Mean ± SEM; The statistical analysis was carried out by one way ANOVA  (repeated measures); § Significantly different from  0th day  atp<0.05; * Significantly different from OLZ-D 1mg/kg at p<0.05

SUMMARY & CONCULSION

In the group of animals challenged only once per weekwith Olanzapine OLZ-W 15mg/kg, the metabolic side-effectssignificantly intensified with the passage of time as compared togroup of animals challenged daily with Olanzapine OLZ-D 1mg/kg.
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