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INTRODUCTION 

Potassium channel openers/activators are a distinct class 

of drugs used in wide variety of clinical conditions. These 

drugs are available in the global pharmaceutical market 

for more than two decades. Nicorandil being the 

prototype of this class is used for the management and 

long-term prophylaxis of chronic stable angina          

pectoris.1-4 It is also believed that nicorandil has potential 

use in the management of hypertension of various 

etiologies, myocardial salvage in myocardial infarction 

(MI), congestive heart failure(CHF), alopecia, bronchial 

asthma, urinary urge incontinence, premature labor, 

peripheral vascular diseases (Raynaud's, cerebrovascular) 

and penile erection disorders.5 

It is a novel derivative of Nicotinamide that possesses a 

terminal nitrate group chemically known as N (2-hydroxy 

ethyl) Nicotinamide Nitrate. 

Nicorandil has been described as a hybrid between nitrate 

and potassium channel activators as they have a dual 
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mechanism of action involving both components. It 

causes vasodilatation of coronary and systemic arteries in 

the following way. 

A nitrate mechanism involves stimulation of guanylyl 

cyclase that increases cyclic GMP production and 

consequently decreases cytosolic free calcium in vascular 

smooth muscles. cGMP also causes dephosphorylation of 

myosin light chain and makes them inactive to bind with 

actin and prevent contraction.6  

Decreased sensitivity of the ATP-dependent potassium 

channel increases the flow of potassium from the 

sarcolemmal potassium channel. This causes a 

hyperpolarization that closes voltage - dependent calcium 

channels in the cell membrane and increases calcium 

efflux through the sodium channel exchanges. 

The decrease in cytosolic free calcium results in 

vasodilatation of the coronary and systemic arteries.7  

Several risk factors are associated with the occurrence of 

Ischemic heart disease. Those include tobacco use, 

diabetes, high blood pressure, high blood cholesterol or 

triglyceride level, history of heart disease, older age, lack 

of exercise, stress and obesity.8 Obesity raises the risk of 

angina and heart disease because it's associated with high 

blood cholesterol levels, high blood pressure and 

diabetes. Also, in obese person heart has to work harder 

to supply blood to the excess tissue.8  

Earlier studies revealed that obesity is associated with 

hyperlipidemia in different age groups. 

Hypertriglyceridemia and hypercholesterolemia being the 

most common forms of lipid abnormality found in those 

groups of the population.9,10 Both forms of lipid 

abnormalities and obesity appear to be risk factors for 

angina.8 

To counteract hypercholesterolemia in angina patients, 

statins are always used as first line drugs. However, statin 

toxicities are of real concern rendering this drug to be 

kept under the constant radar.11  

There are various options available to counteract obesity 

which include both pharmacological and non-

pharmacological interventions. All weight-loss programs 

require changes in eating habits and increased physical 

activity. The treatment methods that are right for a person 

depends on the level of obesity, overall health and 

willingness to participate in the weight-loss plan.12 

Other treatment tools include dietary changes, exercise 

and activity, behavior change, Prescription weight loss 

medications and Weight-loss surgery.12 

Prescription weight-loss medications (also called as anti-

obesity drugs) are used more frequently these days than 

ever before.13 This is particularly of more concern when a 

patient is already placed on multi-drug cocktail for his 

other concomitant health conditions. Since most of the 

patients with angina are obese, it is likely to see that they 

are taking multiple drugs for their conditions. This not 

only leads to huge economic burden but also exposes the 

patient to unnecessary side effects and potential drug-

drug interactions on short and long term basis. Hence 

there is a need for the development of a new drug which 

would work against both angina and obesity. This will 

not only reduce cost burden but also the occurrence of 

side effects and possible short and long term drug- drug 

interactions as compared to multidrug therapy. 

The previous study shows that 3 weeks administration of 

nicorandil reduces body weight in rats.14 The purpose of 

conducting our current study is to reconfirm the finding 

of the previous study. Since our study was conducted on 

2 different animal species (albino rabbits and albino 

mice) rather than single one, therefore, we expect that the 

outcomes would carry high authenticity and good 

reproducibility on other species. 

METHODS 

The current study was approved by the Institutional 

Ethical Committee for animal experimentations. For this 

study, we selected 30 adult albino rabbits (each having 

one to one and a half Kg body weight) and 30 albino 

mice (each having 20 to 25grams body weight) with 

male/female ratio of 1:1. All animals were maintained at 

optimum room temperature in a well-ventilated animal 

house under natural photoperiod conditions. Each species 

of animal was divided into five groups, having six in 

every group with a male-female ratio of 1:1. The 

administration was affected in a volume of 5ml/kg and 

20ml/kg body weight for rabbits and mice respectively.15 

Weight of study animals was measured by Detecto's 

Electronic veterinary weighing scale. The initial study 

revealed that the body weight measurement technique in 

both species was reliable and consistent.  

To observe the chronic effect, we administered graded 

doses of nicorandil in the respective test groups once a 

day for a period of 4 weeks. Administration of drug was 

made effective at 9 AM every day.  

In contrary, the control group was treated with normal 

saline of equal volume to the testing drug doses. The time 

for administration of normal saline was essentially the 

same as drug administration i.e. 9 AM. Route of 

administration in all groups was an intraperitoneal (IP) 

injection. 

Measurement of body weight of all groups of the animal 

was done by the end of every week (on Saturdays) for 4 

weeks (entire study period). The mean body weight of 

post-treatment group was compared with respective 

pretreatment group in every week for a period of 4 weeks 

and the results were interpreted. 
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Nicorandil for this study was obtained in the form of 

injection IKOREL (Rhone-Poulenc). The range of plasma 

concentrations of Nicorandil in human at therapeutic 

doses is similar to that of experimental models in which 

the k(+) channel activity has been determined.16 So the 

dose of nicorandil for this study was determined as per 

this study.  

Statistical analysis 

All the results were expressed as mean±SD. Student T-

test was used to assess the statistical significance of 

results before and after administration in both control 

(saline treated) and drug (nicorandil) treated groups. The 

P value <0.05 was considered as significant, and P value 

>0.1 as insignificant. 

RESULTS 

In rabbits; administration of graded doses of Nicorandil 

caused lowering of body weight with a dose range 

between 128 to 512mcg/kg body weight on most 

occasions. Such fall in body weight was significant by the 

end of the 4th week with a dose range of 128-512mcg/kg 

body weight (Table 1). 

In mice; administration of graded doses of Nicorandil 

caused lowering of body weight with a dose range 

between 128 to 512 mcg/kg body weight on most 

occasions. Such fall in body weight was significant by the 

end of the 4th week (Table 2). 

 

Table 1: Effect of chronic administration (for 28 days) of nicorandil on body weight of albino rabbit. 

Name of 

drug 

Dose 

(Unit/kg) 

(IP) 

No. of 

rabbits 

Mean body weight (in kgs)± SEM* Difference showing the trend 

in reduction of mean weight 

at successive weeks 

P 

value 

(at 

the 

end of 

study) 

Before 

drug 
After drug (in weeks) 

(a) 1st (b) 2nd (c) 3rd (d) 4th (e) 
1st  

(a-b) 

2nd 

(a-c) 

3rd 

(a-d) 

4th 

(a-e) 

Nicorandil 8mcg 6 
1.220± 

0.052 

1.212± 

0.048 

1.224± 

0.053 

1.210± 

0.049 

1.216± 

0.051 
0.008 

-

0.004 
0.01 0.004 >0.1 

Nicorandil 32mcg 6 
1.304± 

0.105 

1.314± 

0.103 

1.306± 

0.104 

1.300± 

0.111 

1.292± 

0.104 

- 

0.01 
0.002 0.004 0.012 >0.1 

Nicorandil 128mcg 6 
1.40± 

0.158 

1.372± 

0.122 

1.318± 

0.146 

1.228± 

0.162 

1.193± 

0.149 
0.028 0.082 0.172 0.207 <0.05 

Nicorandil 512mcg 6 
1.320± 

0.114 

1.318± 

0.110 

1.232± 

0.112 

1.167± 

0.122 

1.172± 

0.106 
0.002 0.088 0.153 0.148 <0.05 

Normal 

Saline 
5ml 6 

1.250± 

0.050 

1.252± 

0.054 

1.250± 

0.056 

1.250± 

0.055 

1.255± 

0.058 
0.002 0 0 0.005 >0.1 

SEM* Standard Error of Mean 

Table 2: Effect of chronic administration (for 28 days) of nicorandil on body weight of albino mice. 

Name of 

drug 

Dose 

(Unit/kg) 

(IP) 

No. 

of 

mice 

Mean body weight (in grams) ± SEM* Difference showing the trend 

in reduction of mean weight 

at successive weeks 

P 

value 

(at the 

end of 

study) 

Before 

drug 
After drug (in weeks) 

(a) 1st (b) 2nd (c) 3rd (d) 4th (e) 
1st  

(a-b) 

2nd 

(a-c) 

3rd  

(a-d) 

4th 

(a-e) 

Nicorandil 8 mcg 6 
25.6± 

1.843 

25.4± 

1.804 

25.4± 

1.824 

25.2± 

1.785 

25.0± 

1.797 
0.2 0.2 0.4 0.6 >0.1 

Nicorandil 32 mcg 6 
27.4± 

2.025 

27.0± 

1.992 

26.8± 

1.984 

26.6± 

1.953 

25.4± 

1.928 
0.4 0.6 0.8 2 >0.1 

Nicorandil 128 mcg 6 
26.6± 

2.280 

26.4± 

1.928 

24.8± 

1.9125 

23.9± 

1.802 

24.0± 

1.72 
0.2 1.8 2.7 2.6 <0.05 

Nicorandil 512 mcg 6 
25.5± 

2.164 

25.6± 

2.086 

24.2± 

2.140 

22.7± 

2.024 

22.5± 

2.382 
0.1 1.3 2.8 3.0 <0.05 

Normal 

Saline 
1 ml. 6 

28.8± 

2.226 

28.7± 

2.402 

28.5± 

2.700 

28.8± 

2.684 

28.6± 

2.448 
0.1 0.3 0 0.2 > 0.1 

SEM* Standard Error of Mean 

 

DISCUSSION Chronic administration of Nicorandil (for a period of 4 

weeks) reduced body weight with a dose range between 

128-512mcg/kg body weight at most occasions. This 
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trend in the reduction of body weight was consistent in 

both species. Such reduction in body weight was 

statistically significant by the end of 4th week (P <0.05) 

with a dose of 512mcg/kg body weight in both species of 

study animal (Table 1 and 2).  

However, there was minimal/ no change in body weight 

in either species during the 1st and 2nd weeks of nicorandil 

administration (graded doses). 

The study also revealed that the major reduction in body 

weight was more evident between the 2nd and 3rd weeks 

with slight or no effect after that until the end of the study 

period (ceiling effect). 

The above findings are in contrast with the outcome of a 

previous study which revealed that 3 weeks 

administration of nicorandil significantly increases body 

weight of monocrotaline administered rats.14  

This ceiling effect was noticed with a dose range of 128-

512mcg/kg body weight in both species. The reason 

behind such effect could be as a result of physiological 

adaptation to weight loss favouring weight regain. Some 

compensatory drive includes but not limited to; altered 

levels of circulating appetite-related hormones, energy 

balance, nutrient metabolism, one's appetite and basal 

metabolic rate.17  

Our study was conducted on two different species rather 

than single one, and the outcome of the study in both 

species was identical. Therefore, there's a higher 

possibility of duplicating similar sort of findings if the 

study is carried out on other species including human 

beings.18  

The current study reflects that nicorandil reduces body 

weight in two different species (in a dose-dependent 

manner) when administered on a long-term basis (more 

than 3 weeks). Body weight reducing effects of 

nicorandil persisted up to 4 weeks with a ceiling effect in 

the last week. If such findings are successfully supported 

by clinical studies, it will open the door for new 

possibility to rationalize this drug for treating patients 

suffering from concomitant angina and obesity.  

On the other hand, the ceiling effect of nicorandil in 

reducing body weight, if approved in humans, could 

appear as a limiting factor to prescribe this drug on long 

term basis for the treatment of obesity. 

Body weight reducing property of nicorandil in animals’ 

if established in human could enhance its acceptability in 

certain clinical conditions like obesity with ischemic 

heart disease.  

The ceiling effect of nicorandil appears to be a distinct 

disadvantage for its use to treat obesity on the long-term 

basis. Moreover, the current study was conducted using a 

limited number of samples. Further studies involving 

bigger samples in both experimental and clinical setting 

are needed to confirm the rationality of using nicorandil 

in patients suffering from obesity with ischemic heart 

disease.  
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