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Highest improvement was seen in understanding of the 
concepts. The scores were higher in males than females in all 
the aspects but the differences were not significant.

In a study conducted in U.S., the objectives of teaching 
pharmacology to medical students were to critically evaluate 
medications, obtain a complete medication history, apply 
pharmacokinetic principles to clinical practice, recognize, 
and report adverse drug events and interactions, and prescribe 
rationally. The course significantly increased the student 
rating of clinical pharmacology teaching.[5] In another study 
on integrated learning of physiology through early clinical 
exposure, 60.7% students felt that it helped them to a ‘great’ 
extent. In comparison to the other systems where only didactic 
lectures were involved, 95% of the students felt that early 
clinical exposure helped them to understand the concepts 
better. Above all, real patient learning helped learners to 
remember subject matter more easily.[6] Almost similar results 
were obtained in the present study where 97% students found 
clinical exposure to be at least ‘useful’ while it was ‘very 
useful’ to 60% students.

Other than substantiating few already available literatures on 
usefulness of integrated medical education, the present study 
makes the unique contribution of devising a short‑term module 
of learning a particular system of pharmacology in an integrated 
manner in clinics as a supplement to conventional compartmental 
education instead of replacing it and hence termed a “partially 
integrated learning program”. It promises the scope of being 
practically implemented even in peripheral medical Colleges of 
India. It should be equally beneficial to both male and female 
students with respect to different dimensions of learning. Since 
other sessions for the same or different subjects are not disturbed, 
resistance from different sections can be avoided. Further, since 
the module requires short and less time consuming sessions 
unlike previous studies, students’ cooperation is expected. More 
than 80% students participated in the present study, which is 
expected to increase further if tried in other systems due to their 
positive experience. Following up these students and seeing their 
performance in professional examination may further strengthen 
this innovative method of learning pharmacology.
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Modulation of conditioned 
avoidance response 

and quetiapine‑induced 
metabolic syndrome 
by rosuvastatin and 
CDP‑choline in rats

Sir,
Metabolic syndrome diabetes mellitus, lipid abnormalities, 
and weight gain have increasingly been recognized with the 
use of the newer, atypical antipsychotic drugs like quetiapine. 
The prevalence of metabolic syndrome in these studies 
was around 40%.[1,2] Physical disorders such as obesity, 
hyperlipidemia, hypertension, and type‑2 diabetes mellitus 
are becoming recognized as significant comorbidities in 
patients with bipolar disorder (BD).[3] Atypical antipsychotics 
are one of the important treatment options for bipolar patients 
who are manic and/or psychotic. However, in recent years, 
there has been growing concern about the potential metabolic 
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side effects of antipsychotics.[4,5] In this regards study was 
conducted to find out the effect on glucose, serum triglyceride, 
and liver glycogen with combination of quetiapine (QT) with 
rosuvastatin (RS) and QT with cytidine diphosphate‑choline 
(CDC) in CAR‑induced rats.

The rats (Wistar rat) were divided into nine groups, each group 
containing eight rats. In this study, psychotic symptoms were 
induced in rats through Conditioned Avoidance Response 
(CAR) using Cook’s pole climbing apparatus. After the 
induction of CAR training of animal for 7 days, drug treatment 
was given for 21 days [Table 1]. On 22nd day under light 
anesthesia 1 ml of blood was collected through retro‑orbital 
sinus[6] for estimation of blood glucose and triglyceride level 
and then the animals were sacrificed to determine the liver 
glycogen concentration. This study was approved by the 
Institutional Animal Ethics Committee, Jamia Hamdard, 
New Delhi. Statistical analysis used mean ± SEM, analysis of 
variance (ANOVA), followed by Dunnett’s t‑test. Values were 
considered statistically significant, when P < 0.05.

Effect of quetiapine, rosuvastatin, and CDP‑choline alone 
and in combination on blood glucose, triglyceride, and liver 
glycogen in CAR‑induced rats were presented in Table 2. 
The normal blood glucose level was found to be 79.19 mg%. 

There was an increase in the blood glucose levels of rats 
exposed to CAR (group II) (P < 0.05). Quetiapine (30 mg/kg 
p.o. for 21 days) produced a significant (P  < 0.01) rise in 
the blood glucose level in the CAR‑induced rats (group III) 
when compared with normal control (group I) and pathogenic 
control (group II). Rosuvastatin (10 and 20 mg/kg p.o.) and 
CDP‑choline (100 mg/kg p.o.) did not affect the blood glucose 
levels (groups IV, V, and VI). Rosuvastatin 10 and 20 mg/kg 
p.o. and CDP‑choline 100 mg/kg p.o. produced significant 
(P  < 0.01) reduction of quetiapine induced rise in blood 
glucose levels (groups VII, VIII, and IX).

The normal triglyceride level was found to be 70.99 mg%. 
There was an increase in the triglyceride levels of rats exposed 
to CAR (group II) (P < 0.05). Rosuvastatin and CDP‑choline 
did not produce significant changes in the levels of triglycerides 
in CAR‑induced rats (groups IV, V, and VI). However, 
rosuvastatin and CDP‑choline produced significant (P < 0.01) 
reduction of quetiapine induced rise in serum triglycerides 
levels (groups VII, VIII, and IX).

After induction of CAR for 7 days in rats, no significant 
(P > 0.05) change in the liver glycogen level was observed 
when compared with the vehicle control group. Treatment 
with quetiapine (30 mg/kg, group III) resulted in a no 
significant (P  > 0.05) change in the liver glycogen levels 
compared to the normal control (group I) and pathogenic 
control (group II). Rosuvastatin 10 and 20 mg/kg p.o. 
caused reduction in liver glycogen levels (groups IV and V). 
CDP‑choline 100 mg/kg p.o. had no significant effect on 
the level of liver glycogen in CAR‑induced rats (group VI). 
Rosuvastatin and CDP‑choline did not produce significant 
changes in the levels of liver glycogen in CAR‑induced 
rats (groups VII, VIII, and IX).

In the present study, it was observed that after induction of 
CAR in rats for 21 days, the fasting glucose and triglyceride 
level were considerably increased as compared to normal rats, 
suggesting that induction of CAR itself can lead to metabolic 

Table 1: Treatment schedule
Group 
(n=8)

Drug treatment Dosage route of 
administration (p.o.)

I Normal saline (vehicle) 1 ml/kg
II 0.5% CMC 1 ml/kg
III Quetiapine 30 (mg/kg)
IV Rosuvastatin 10 (mg/kg)
V Rosuvastatin 20 (mg/kg)
VI CDP‑choline 100 (mg/kg)
VII Quetiapine+rosuvastatin 30+10 (mg/kg)
VIII Quetiapine+rosuvastatin 30+20 (mg/kg)
IX Quetiapine+CDP‑choline 30+100 (mg/kg)
Treatment duration=21 days (drug treatments were given to all groups after 
the induction of conditioned avoidance response)

Table 2: Effect of quetiapine, rosuvastatin, and quetiapine with CDP‑choline alone and in 
combination on different parameters in CAR‑induced rats
Group 
(n=8)

Treatment Dose (p.o.) 
mg/kg

Glucose levels 
(mg %)

Triglyceride level
(mg%)

Liver glycogen 
mg/500 mg liver tissue

I NS 1 ml/kg 79.19±1.44 70.99±4.60 83.31±4.27
II CAR+0.5% CMC 1 ml/kg 95.73±5.16* 85.48±4.16* 86.42±3.71
III CAR+QT 30 184.78±2.36**, ## 149.86±2.44**, ## 90.95±2.90
IV CAR+RS 10 83.45±2.00 63.34±1.76 69.34±1.45*, ##, ††

V CAR+RS 20 74.34±3.13 58.32±4.68 64.08±1.41**, ##, ††

VI CAR+CDC 100 77.37±3.48 75.72±2.35 81.97±4.38
VII CAR+QT+RS 30+10 118.39±3.91**, ## 117.76±3.70†† 74.22±2.17
VIII CAR+QT+RS 30+20 84.08±5.02†† 71.74±4.56†† 81.18±2.56
IX CAR+QT+CDC 30+100 111.84±7.26†† 78.22±4.18†† 78.34±5.06
CAR=Conditioned avoidance response; QT=Quetiapine; RS=Rosuvastatin and CDC=Cuetiapine with CDP. Values are mean±SEM (n=8). *P<0.05 compare with 
NS, **P<0.01 compare with group I, ##P<0.01 compare with group II, ††P<0.01 compare with group III. (ANOVA followed by Dunnett’s t‑test)



Research Letter

Journal of Pharmacology and Pharmacotherapeutics  | October-December 2013 | Vol 4 | Issue 4 285

syndrome. Similar observation was reported earlier.[7] There 
was a significant rise in blood glucose level in rats treated 
with quetiapine, 30 mg/kg (group III). This rise in blood 
glucose and triglyceride level in this group III implies that 
quetiapine aggravate the metabolic syndrome induced by 
CAR. The nonsignificant per se effect of rosuvastatin (10 and 
20 mg/kg) and CDP‑choline (100 mg/kg) on glucose level of 
CAR‑induced rats reveals that rosuvastatin and CDP‑choline 
did not aggravate metabolic syndrome. However, the reduction 
of quetiapine induced rise in glucose and TG levels by 
rosuvastatin and CDP‑choline reveals that these drugs could 
attenuate the metabolic syndrome caused by quetiapine. 
The nonsignificant changes in the liver glycogen level of 
CAR‑induced rats and quetiapine‑treated rats indicate that 
liver plays a minor role in the metabolic syndrome caused by 
CAR or quetiapine. The reduction of glycogen levels caused 
by rosuvastatin reveals that statins have mild adverse affect on 
liver glycogen storage capacity. However, the nonsignificant 
effect of CDP‑choline on liver glycogen reveals that 
CDP‑choline did not produce adverse effects on liver function. 
The nonsignificant effects of rosuvastatin and CDP‑choline 
on liver glycogen levels of quetiapine‑treated CAR‑induced 
rats further confirm that these two drugs attenuate. Study 
concluded that rosuvastatin and CDP‑choline could decrease 
the metabolic syndrome caused by quetiapine and CAR. It was 
observed that after induction of CAR in rats for 7 days, the 
fasting glucose level was considerably increased as compared 
to fasting blood glucose level of normal rats, suggesting that 
schizophrenia itself can lead to glucose imbalance.
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Cardiovascular 
medications among the 

critically ill patients of 
a tertiary care hospital: 
A drug utilization study

Sir
Cardiovascular disorders are one of the leading causes of 
mortality and morbidity. The patients admitted to the medical 
intensive care unit (MICU) represent a diverse patient population 
with variable demographic characteristics and admission 
criteria. A substantial proportion of patients admitted to the 
MICU with non‑cardiac illnesses have associated cardiac 
co‑morbidities. The critically ill patients represent a high risk 
population in whom judicious and appropriate pharmacotherapy 
can be life‑saving while irrational use of medications can be 
life‑threatening.

Prescription audits help to evaluate and recommend 
modifications in current prescribing practices of physicians to 
ensure rational and quality medical care.[1] Developing countries 
have limited funds available for health care and drugs. Drug 
utilization studies review the concordance of current drug 
prescription pattern with the treatment protocol.[1] This study 
aimed to evaluate the utilization pattern of cardiovascular drugs 
in a consecutive series of patients admitted to MICU.

A prospective observational study was carried out over a 
period of one year at St. John’s Medical College Hospital, 
Bangalore, India. The study was approved by the institutional 
ethics committee before the conduct of the study. Consecutive 
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