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Abstract: The objective is to study of insulin secretory response after oral glucose load in smokers. Study was conducted 

on normal BMI matched healthy 40 nonsmokers and 60 smokers (divided into 3 groups according to amount of smoking) 

of age group of 20-50 years. venous blood was drawn after an overnight fasting and fasting blood sugar level, at  ½ 

hour,1 hour , 1 ½ hour  and  2 hour after an oral glucose load of 75 gm and  Serum insulin estimation (radio- immune 

assay method)  After 75 gm oral glucose load at ½ hour,1 hour , 1 ½ hour  and  2 hours interval are estimated. Smokers 

have relatively increased blood glucose levels and hyperinsulinemia as compared to non-smokers. Smoking is associated 

with relative glucose intolerance, hyperinsulinemia and a slower insulin response which is independent of age and BMI. 

The alteration is directly proportional to the amount of smoking. 
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INTRODUCTION  
Smoking is a worldwide public health 

problem. It not only substantially increases the risk of 

many disabling and potentially fatal disease but is the 

leading avoidable cause of death. Smoking increase the 

risk of ischemic heart disease(IHD), cerebro-vascular 

accident(CVA), acute dissecting aortic aneurysm , 

peripheral vascular disease(PVD), chronic obstructive 

pulmonary disease(COPD), acid peptic disease(APD) 

and malignancies like bronchogenic  carcinoma , 

carcinoma of head and neck , urinary tract , pancreas 

etc. (US’DHHS , 1989). 

 

The woman smokers are also at greater risk of 

developing IHD than non-smokers [1]. In a study of 

British male doctors the death rate for IHD among men 

under 60 years of age was 166/1,00,000 for non-

smokers , 278 per 1,00,000 for those smoking 1 to 14 

cigarettes per day and 427 per 1,00,000 for those 

smoking 25 or more cigarettes per day [2]. Study on 

women the relative risk of fatal IHD was 1.9 for those 

smoking 1 to 14 cigarettes per day , 4.3 for those 

smoking 14 to 25 cigarettes per day and 5.4 for those 

smoking more than 25 cigarettes per day [3]. The 

underlying mechanism as how smoking affects 

coronary architecture is not known with certainty 

(Criqui et al , 1980), and several mechanisms have been 

suggested including impaired blood coagulation (Mc 

Gill et al , 1979 ), impaired integrity of arterial wall 

(Topping, 1980) and changes in blood lipid and 

lipoprotein concentration ( Freedman et al , 1986 ) .  

 

The cigarette smoke contains more than 4,000 

substances and the tissue and organ system responses to 

cigarette smoke inhalation are multiple and complex. 

Most studies in human beings have dealt with exposure 

to whole smoke or nicotine and carbon-monoxide which 

are thought to pose greatest risk to health [1]. The 

relation between many of the numerous compounds in 

cigarette smoke and anthropogenesis is not simple [4]. 

Carbon-monoxide produces hypoxia of arterial 

endothelium interfering its function as barrier to lipid 

infiltration of intima (Kannel, 1987). Nicotine increases 

work load and oxygen demand of myocardium by 

increasing pulse rate and blood pressure resulting in 

myocardial ischemia (Ball, 1974).   

 

Nicotine stimulates release of adrenaline 

leading to increase in circulating levels of free fatty 

acids which are well known stimulant of hepatic 

secretion of VLDL; hence triglycerides and serum HDL 

concentrations vary inversely with VLDL concentration 
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(Criag et al, 1983). Since similar changes are also found 

in conditions consequent to resistance to insulin 

mediated glucose uptake or hyperinsulinemia (Dalefgky 

et al 1974, Tobey et al 1981 and Raven 1988) there may 

be a relationship between smoking and 

hyperinsulinemia. However it has been evaluated 

scarcely and the reports are scantly and conflicting. 

Hence the present study was conducted to explore any 

relationship between smoking and insulin metabolism. 

 

MATERIAL AND METHODS  

The present study was done in healthy male 

subjects of 20-50 years age; normal BMI matched 

healthy nonsmokers and 60 smokers. General physical 

examination of the subject including anthropometric 

measures such, as height, weight and Blood Pressure 

were taken. 

 

The following study groups were made viz: 

 

Group 1 (control group, n=40):- Healthy male 

subjects who either had never smoked. 

Group 2 (smoker group, n=60) :- Healthy male 

subjects who were smoking 5 or more cigarettes and /or 

bidi per day for at least 5 years or more, at the time of 

study. These were further sub classified as:- 

 

Group 2A (n=20):- Subjects smoking 5 to 10 cigarettes 

and / or bidi per day (Light Smokers). 

 

Group 2B (n=20):- Subjects smoking 11 to 20 

cigarettes and/or bidi per day (Moderate Smokers). 

 

Group 2C (n=20):- Subjects smoking >20 cigarettes 

and/or bidi per day (Heavy Smokers).  

 

Test done are- 

a) Blood glucose (Methods of Folin and Wu ,1956) 

1. in fasting state 

2. at ½ hour,1 hour , 1 ½ hour  and  2 hour after 

an oral glucose load of 75 gm. 

 

b) Serum insulin estimation (radio- immune assay 

method) 

  

      After 75 gm oral glucose load at ½ hour, 1 hour , 

1½ hour  and  2 hours interval. 

 

 

Time 

Non 

smokers 

(Gr I, n=40) 

Light 

smokers (Gr 

II, n=20) 

 

Moderate smokers 

(Gr I, n=20) 

Heavy 

smokers 

(Gr II, n=20) 

Total 

(Gr II, 

n=60) 

Fasting 72.5 ± 8.7 79.9 ± 5.3 86.8 ± 2.6 90.4 ± 4.6 85.8 ± 11.7 

½ hour 95.0 ± 8.0 99.8 ± 10.5 105.6 ± 4.8 109.8 ± 4.7 105.0 ± 5.6 

1 hour 105.6 ± 9.9 116.6± 3.8 124.4 ± 7.4 105.5 ± 4.7 122.1 ± 6.8 

1½ hour 91.1 ± 10.1 100.4 ± 9.0 104.7 ± 5.1 106.5 ± 5.8 103.8 ± 6.4 

2 hour 72.2 ± 6.2 79.6 ± 5.0 86.8 ± 5.4 89.9 ± 4.4 85.3 ± 6.6 

 

OBSERVATION AND RESULT  

 

Table 1: Oral glucose tolerance test in subjects studied 

Statistical significance Fasting ½ hour 1 hour 1½ hour 2 hour 

Group I  V/S  Group IIA P≤ 0.001 P≤ 0.05 P≤ 0.001 P≤ 0.02 P≤ 0.01 

Group I  V/S  Group IIB P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 

Group I  V/S  Group IIC P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 

Group I  V/S  Group II P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 

Blood sugar levels (Mean± S.D) in mg/dl 

 

Table 1- shows the mean fasting blood sugar 

levels were significantly higher in smoke than in non-

smokers and it rose progressively from light smokers to 

heavy smokers. Similarly the mean fasting blood sugar 

levels after ½ hour, 1hour, 1 ½ hour and 2 hour were 

significantly higher in smoke than in non-smokers and 

it rose progressively from light smokers to heavy 

smokers. 



 

 

 

 

 

Ramesh Kumar Tilwani et al., Sch. J. App. Med. Sci., May 2017; 5(5C):1879-1882 

   1881 

 

 

 

 

Table 2: Serum insulin level after oral GTT of subjects studied Serum insulin levels (Mean ± S.D) µ/ml 

Time Non smokers 

(Gr I, n=40) 

Light smokers 

 (Gr II, n=20) 

Moderate smokers 

(Gr I, n=20) 

Heavy smokers 

(Gr II, n=20) 

Total 

(Gr II, n=60) 

Fasting 11.3 ± 7.8 43.0 ± 7.3 44.8 ± 4.6 49.1 ± 9.5 45.6 ± 7.4 

½ hour 26.1 ± 13.4 59.2 ± 7.4 61.1 ± 6.7 67.8 ± 9.5 62.0 ± 8.4 

1 hour 36.2 ± 15.0 77.3 ± 8.0 79.5 ± 7.8 68.8 ± 12.3 81.8 ± 10.8 

1½ hour 27.5 ± 13.7 58.0 ± 7.7 59.4 ± 8.5 63.6 ± 10.7 60.4 ± 9.2 

2 hour 16.4 ± 9.2 44.6 ± 10.6 43.3 ± 7.5 51.4 ± 10.3 47.8 ± 10.8 

 

Statistical significance Fasting ½ hour 1 hour 1½ hour 2 hour 

Group I  V/S  Group IIA P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 

Group I  V/S  Group IIB P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 

Group I  V/S  Group IIC P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 

Group I  V/S  Group II P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 P≤ 0.001 

 

Table 2- shows the mean fasting serum insulin 

levels were significantly higher in smokers than in non-

smokers and it rose progressively from light smokers to 

heavy smokers. Similarly the mean fasting serum 

insulin levels after   ½ hour, 1 hour, 1 ½ hour and 2 

hour were significantly higher in smokers than in non-

smokers and it rose progressively from light smokers to 

heavy smokers. There was a definite dose dependent 

response between amount of smoking and serum insulin 

levels after glucose load as the levels increased 

progressively from light smokers to heavy smokers. 

 

DISCUSSION:  

Sandberg et al (1973) found that blood sugar 

level after smoking 3 cigarettes in rapid succession was 

significantly higher in smokers than in non-smokers 

(P<.05) at 30 minutes while no difference was observed 

at 0, 60, 90,and 120 minutes intervals between blood 

sugar of smokers and non-smokers, however, oral  

glucose tolerance test was not performed. Janzon et al 

(1979 & 1983) and Trell et al (1980) measured blood 

glucose at 5, 20, 40, 60, 90, and 120 minutes after 

performing oral and intravenous glucose tolerance tests 

in non-smokers and smokers. 

 

They concluded that in early phase of OGTT 

blood sugar levels are higher in smokers while 2 hours 

values are lower, as compared to non-smokers and ex-

smokers. Fracnini et al.; in 1992 found that although the 

plasma glucose  after oral glucose load was similar in 

smokers and nonsmokers, the steady state plasma 

glucose (SSPG) in response to continuous infusion of 

insulin, glucose & somatostatin was significantly higher 

(8.4 in smokers than non-smokers, indicating insulin 

resistance. In contrast Godsland et al.; in 1992 [5] 

found no evidence of any effect of smoking on IVGTT 

glucose dependent glucose disposal. Roos et al.; in 

1993 [6] in a study of 52 pregnant females (15 smokers 

& 37 nonsmokers) found slight difference between 

fasting blood glucose of smokers (80.34 ± 8.58 mg/dl) 

and non-smokers (84.48 ± 7.92 mg/dl, P< 0.05). 

Zavaroni et al.; in 1994 [9] in 152 healthy subjects 

matched for age, sex &BMI found that smokers (n=76) 

had impaired glucose tolerance as compared to non-

smokers (n=76). However, Szczechowska et al.; in 

1994 [7] and Eliasson et al.; in 1995 [8] did not find 

any difference in blood glucose levels of smokers and 

non-smokers. 

 

C. meisinger et al.; in 2006 [10] study 

demonstrated a significant dose–response relationship 

between nicotine and tar intake and the development of 

type 2 diabetes in men. Kim et al.; in 2014 [11] early 

onset of smoking increases type II diabetic risk among 

men in South Korea and the U.S., and type II diabetic 

risk increases with higher pack-years in U.S. men, 

however, no associations were found in women 

population. 

 

CONCLUSION:   

The blood sugar level after ½ hour, 1 hour, 1 ½ 

hour and 2 hour comprehend a definite relationship 

between blood sugar and number of cigarettes and/or 

bidi smoked per day. The serum insulin levels were 

significantly higher in smokers than in non-smokers 

both at fasting and after ½ hour and 2 hours after oral 

glucose load and it increased progressively from light to 

moderate and heavy smokers, showing a positive dose 

response relationship with number of cigarettes and/or 

bidi smoked per day. The insulin secretary response as 

revealed by magnitude of rise in serum insulin levels 

from fasting to 1 ½ hour and 2 hours of oral glucose 

load was slower in smokers than in non-smokers 

showing insulin resistance.  
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