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ABSTRACT 

 

Background: Fasting Insulin and Glucose levels are very good indicators of an individual’s 

glucose metabolic status. Glucose metabolism among different ethnic groups may vary due to 

difference in genetic makeup as well as their food habits and lifestyles. A study was carried out 

on the “Mising” tribe of upper Assam a specific ethnic tribal population, on whom there is 

hardly any published data available. 

Aim: To observe the trend of fasting Insulin, Glucose and Insulin: Glucose ratios in this unique 

population in 2003 and again in 2014, and to correlate the effect of changing lifestyle on them. 

Methods: Fasting serum Insulin, plasma Glucose and Insulin: Glucose ratio were recorded for a 

group of 100 randomly selected non-diabetic males of the indigenous Mising tribe of upper 

Assam, of the age group 30-40 years. 50 among these 100 subjects could be traced again in 

2014 and the same parameters were studied, after an interval of 10 years and compared with 

their present fasting Insulin and Glucose levels. 

Result: The mean fasting plasma Glucose, serum Insulin and Insulin: Glucose ratios increased 

with the age of the subjects. This increase was found to be higher in subjects who had office 

jobs compared to the agrarian class.  

Conclusion: Sedentary, so called urban lifestyle is associated with higher fasting Insulin levels, 

which might have a strong role in the etiopathogenesis of predominantly urban diseases like 

obesity, type 2 diabetes and cancers. 

 

Key Words: Insulin, Insulin: Glucose ratio, Mising tribe. 

 

INTRODUCTION 

The Misings are an indigenous 

ethnic group of upper Assam have their 

own language and lifestyle. Very little 

published information is available on 

them. They are very hardworking, with 

agriculture and hunting as their mainstay 

activity. Obesity is not found in this 

population. This group was not 

influenced by the so-called urban easy 

going sedentary lifestyle and urban 

processed easily available food back in 

http://www.ijhsr.org/
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2003. Over the next ten years or so, 

there has been a rapid change of lifestyle 

among some members of this 

community, where some of them had 

shifted to nearby towns and joined 

office work and their lives have been 

urbanized in several ways. In this study, 

we wanted to compare the fasting 

insulin, glucose and insulin:glucose 

ratios among the adult males of this 

community in 2003 with their values in 

2014, and try to correlate the same with 

their occupations and changing 

lifestyles. 

Insulin, the protein proved to 

have hormonal action, secreted by the 

islet of Langerhans of pancreas is 

directly related to several diseases. On 

one hand, ageing, poor diet, stress 

among other factors can deprive cells of 

their Insulin sensitivity producing 

Diabetes Mellitus, which is a group of 

diseases characterized by high level of 

glucose resulting from defect in insulin 

secretion, insulin action or both. The 

state of chronic hyperglycemia is a long 

term disease with varied clinical 

progress and manifestations and can be 

associated with serious complications 

and morbidity. 

On the other hand, as a result of 

insulin resistance, the pancreas produces 

more insulin than normal producing a 

state of hyperinsulinemia. Insulin 

resistance and Hyperinsulinemia may 

lead to several problems, including 

elevated triglycerides, 
[1-4] 

low HDL, 
[5,6]

 

type II diabetes 
[7-9]

 and obesity. 
[10-13]

 

Diabetes mellitus has emerged as 

the most prevalent metabolic and one of 

the major non-communicable diseases in 

India as well as in other developing and 

western countries with a 2 – 5% 

prevalence in most adult population. 

 

MATERIALS AND METHODS 

The ‘Misings’ are one of the 

colorful Mongoloid Tribes of the North-

East India. They have their own history 

of origin, socio-cultural life and 

language. They have the unique culture 

of making their dwellings on an elevated 

platform. This ethnic group from N-E 

region were previously known as 

‘Miris’; they are mentioned as such in 

the list of schedule tribes of India under 

constitution order 1950. The present 

study was conducted among the male 

members of this group in Mising 

dominated villages of upper Assam, 

namely  

 Natun ChiringGaon, P.O. & 

District Dibrugarh 

 Pani Miri Gaon, P.O. Kolakhowa 

Chariali, District Dibrugarh 

This initial study was conducted 

during the period June 2003 to April 

2003 in the Department of 

Biochemistry, Assam Medical College 

and Hospital, Dibrugarh, Assam. As the 

proposed study was a prevalence study, 

a 10% sample from the targeted 

population was adequate to achieve the 

objective of the study. After knowing 

their total population, the study was 

carried out on 100 healthy males of the 

Mising tribe in the age group of 30-40 

years in the two Mising dominated 

villages. Subjects with diabetes mellitus, 

any form of malignancy and first degree 

family history of diabetes mellitus were 

excluded. The eligible subjects were 

selected in a random process to be 

included in this study. 

Ten years later, in July 2014, 

only 50 of the original 100 subjects, 

now between 40-50 years of age, could 

be traced back in the mentioned villages, 

and they were included in the follow up 

study. The rest 50 have either moved out 

of their village in search of jobs, or were 
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not available/ willing for sample 

collection. 

A home visit was made prior to 

sample collection and the purpose of 

visit and procedure of testing was 

explained. Informed consent was 

obtained from all individual participants 

included in the study, in accordance 

with the Helsinki declaration for human 

studies, 1975. The name, age, height, 

weight and other biophysical 

parameters, family history suggestive of 

Diabetes, Thyroid disorders, 

Pancreatitis, Jaundice and other relevant 

details were recorded in a proforma 

developed for the purpose.  

Blood pressure was measured 

using a mercury sphygmomanometer in 

comfortable sitting position in the right 

arm.  

Sample Collection and Biochemical 

testing: 

Early morning fasting (at least 8 hours) 

venous blood sample was collected with 

aseptic precautions (A) 2ml venous 

blood in polystyrene tube of 25mm x 

75mm size for insulin estimation and 

(B) 2ml venous blood in NaF vial for 

glucose estimation. 

Sample after collection: 

In the June 2003 study, for 

Insulin estimation, the serum was kept at 

room temperature and allowed to clot. 

Centrifugation was done, the serum was 

collected in a separate labelled vial and 

Insulin was estimated by Radio Imuuno 

Assay (RIA) in RIA laboratory, Assam 

Medical College and Hospital, 

Dibrugarh, with the insulin 

Radioimmunoassay (RIAK-1) kit 

supplied by the Board of Radiation & 

Isotope Technology, V. N. Purav Marg, 

Mumbai-400 094. 

Radioimmunoassay (RIA) for 

estimation of serum Insulin: 

The Radioimmunoassay method 

is based upon the competition of 

unlabeled insulin in the standard or 

samples & radio-iodinated (I
125

) Insulin 

for the limited binding sites on a specific 

antibody. At the end of incubation the 

antibody bound and free insulin is 

separated by the second antibody 

polyethylene glycol aided separation 

method. Insulin concentration of 

samples is quantitated by measuring the 

radioactivity associated with the bound 

fraction of sample and standards.     

Reconstitution of Kit Reagent: 

(a) Insulin Standard (Lyophilized): 

5ml assay buffer was added and 

mixed gently. The insulin 

concentration in the constituted 

standard is 200µU/ml. This is 

standard A. 5 more standard 

solution were prepared as shown 

in table 1: 

 

Table 1: Reconstitution of Standard solutions 

Insulin Standards B C D E F 

Standard A (ml) 1.0 0.5 0.5 0.5 0.3 

Assay Buffer (ml) 1.0 1.0 3.5 7.5 7.7. 

Insulin Concentration (µU/ml) 100.0 50.0 25.0 12.5 7.5 

 

(b) Insulin Antisera: 100ml of assay 

buffer was added and mixed 

gently over a vortex mixer. 

(c) Insulin Free Serum: 2ml of 

double distilled water is added 

and mixed gently over a vortex 

mixer. 

(d) Second Antibody: 10ml of assay 

buffer is added and mixed gently. 

(e) I125
 Insulin: 6ml of assay buffer is 

added and mixed gently. 
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(f) Control Serum (A&B): 0.5ml of 

double distilled water is added 

and mixed gently. 

Radioimmunoassay Procedure: 

The first step in the RIA 

procedure is to reconstitute the reagent 

and preparation of standard as we 

discussed earlier. Before starting the 

assay, all reagents and samples should 

be brought to room temperature. The 

assay is carried out as shown in the 

assay flow chart. 18 numbered assay 

tubes for the standard curve and four 

tubes beginning with 19
th

 number for 

each clinical sample to be assayed. 

Calculation: 

1. Counter background was 

subtracted from all the counts to 

get actual account. 

2. Average of all duplicate counts 

were taken. 

3. Total count, which is the average 

count of tubes 1 & 2, was found 

out. 

4. Average count of tube 3& 4 is 

called ‘Blank Count’ was found 

out: 

        
           

           
      

5. Subtracted blank count from 

average of all the duplicates to 

get the “Corrected Average 

Count”. 

6. Calculated zero standard binding or B0 as follows: 

       
                                             

           
      

7. Calculated percentage binding of B/B0 of all standards and samples: 

        
                                             

                                      
      

 

8. Standard curve was plotted as 

follows: %B/B0 on the logit and 

µU/ml of insulin on logarithmic 

scale of logit-log graph sheet. 

9. Sample value was measured from 

the standard curve obtained 

above as µUnit per ml directly.  

 
Table 2: Model Calculation for Standard Curve for Insulin Assay by Radio Immuno Assay. 

Description Tube No. Counts/Min. (CPM) AVG. Counts 
  

 

 
 

Background 

 

Total 
 

Blank 

 

Zero standard 

 

7.5 µu/ml 
 

12.5 µu/ml 

 
25 µu/ml 

 

50 µu/ml 
 

100 µu/ml 

 
200 µu/ml 

 

 

1 
2 

3 

4 

5 

6 

7 
8 

9 

10 
11 

12 

13 
14 

15 

16 
17 

18 

150 

 

29729 
29900 

210 

186 

6566 

6612 

6150 
6088 

5888 

5916 
5395 

5088 

4388 
4592 

3166 

3518 
2386 

1868 

 

 

29664 
 

198 

 

6390 

 

5921 
 

5704 

 
5043 

 

4292 
 

3144 

 
1929 

 

 

 
 

 

 

 

 

92 
 

89 

 
79 

 

67 
 

49 

 
30 

 

Table 3: Assay Flow Chart for Insulin Assay by Radio Immuno Assay 
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3,4 0.4 - - 0.1 - 0.1 0.1 0.1 

5,6 0.3 - - 0.1 0.1 0.1 0.1 0.1 

7,8 0.2 0.1 F - 0.1 0.1 0.1 0.1 0.1 

9,10 0.2 0.1 E - 0.1 0.1 0.1 0.1 0.1 

11,12 0.2 0.1D - 0.1 0.1 0.1 0.1 0.1 

13,14 0.2 0.1C - 0.1 0.1 0.1 0.1 0.1 

15,16 0.2 0.1 B - 0.1 0.1 0.1 0.1 0.1 

17,18 0.2 0.1A - 0.1 0.1 0.1 0.1 0.1 

19,20 0.3 - 0.1 0.1 0.1 0.1 0.1 0.1 

21,22 0.3 - 0.1 - 0.1 0.1 0.1 0.1 

 

After centrifugation, the supernatant was 

decanted and radio activity count was 

done in the precipitate. Next the 

standard curve was drawn to determine 

the patient sample value. 

Interpretation: 

In interpreting serum insulin 

concentration absolute value are not 

very helpful. In normal subject when 

glucose concentration rise insulin level 

also increase and when plasma glucose 

concentration fall insulin release in 

inhibited. This means that serum insulin 

concentration must be interpreted in the 

light of the simultaneously determined 

glucose value. Thus, a “Normal” 

absolute insulin (value) level may be 

abnormal in the face of hypoglycemia, 

while high absolute levels may be 

appropriate if the glucose concentration 

is high. Hence, Insulin: Glucose ratio 

has been considered to be more specific. 

 

Calculation: 

                             
                     

                      
 

Normal Ratio 
[14] 

: 0.4 or < 0.4 

 

Other Tests conducted with the collected 

samples: 

A. For the 2014 study, for Insulin 

estimation, the serum was kept at 

room temperature and allowed to 

clot. Centrifugation was done, the 

serum was collected in a separate 

vial and preserved at -20
0
C at 

Department of Biochemistry, 

Assam Medical College, 

Dibrugarh. The sample collection 

of the entire study group was 
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done over a span of 4 days, then 

the collected serum were brought 

to Subharti Medical College, 

Meerut by air in portable vaccine 

carrier to avoid denaturation of 

protein, and Insulin was 

estimated in a ROBONIK ELISA 

washer and reader, using solid 

phase sandwich ELISA 

diagnostic kits (EIA 2935) from 

DRG Germany, on the same day. 

Estimation of Insulin by ELISA 

and RIA have comparable 

sensitivity and specificity. 
[15]

 

B. For the estimation of blood 

glucose 2ml blood collected in 

NaF vials were centrifuged at 

5000 RPM for 10 minutes and the 

plasma was used for estimation of 

Glucose by GOD-POD method, 

using Glucose estimation kit from 

SPAN, in a Semi-automatic analyzer 

within 6 hours of collection, at 

Dept of Biochemistry, Assam 

Medical College, Dibrugarh, for 

the 2003study, and in a fully 

automated Siemens Dimension 

RxL Max Clinical Chemistry 

Analyzer for the 2014 study. 

 

RESULTS 

The results of the survey of 

biochemical profiles on glucose and 

insulin in basal state among members of 

this isolated Mising population, are 

illustrated in the following tables.  

The subjects pursuing any form of office 

job, were considered under the Service 

Group, while those who had farming in 

any form / hunting / fishing / gathering 

firewood from forests as their mainstay 

occupation, were included under the 

Cultivator group. 
 
 

 

Table 4: The percentage of subjects who were working in 

farms or rearing animals decreased from 88 to 76%, 

while the percentage of subjects who switched to some 

form of office work increased from 12 to 24% over ten 

years. 

Groups Occupation of  

100 subjects 

(2003) 

% Occupation 

of 50 subjects 

(2014) 

% 

Service 12 12 12 24 

Cultivator 88 88 38 76 

 

 
 

Table 5: Comparison of the fasting blood glucose of 

different occupational groups. 

Groups  Total No of 

cases 

= 50 

% FBG (2003)  

mg/dl (± SD) 
FBG (2014)  

mg/dl (± 

SD) 

Service  12 2

4 
83.83 ±7.09 107.92 

±19.83 

Cultivator  38 7

6 

82.18 ±6.58 96 ±9.23 

P<0.001(.0008) for Service group (2003 v/s 2014)  

P>0.05(6.135) for Cultivator group (2003 v/s 2014)  

 

In 2003, the subjects between 30-40 

years of age, did not have much 

difference in their fasting blood glucose, 

though they were from different 

occupation groups. After ten years, in 

2014, those who continued to be in 

service, were found to be having 

significantly higher fasting blood 

glucose (Table 5) and higher fasting 

Insulin levels (Table 6) compared to 

their farming counterparts. Compared to 

2003, the increase in these values in 

2014 is much more in the service group 
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than in those engaged in farming or animal rearing. 

 

 
 

Table 6: Comparison of Fasting Insulin in different occupational groups 

Groups  Total No of cases  

= 50 

% Fasting Insulin  2003  

(μU/ml) 

Fasting Insulin 2014 

(μU/ml) 

Service  12 24 15.08 (±8.93) 21.28 (±8.36) 

Cultivator  38 76 9.74 (±7.12) 15.18 (±7.92) 

P<0.001(.0003) for Service group (2003 v/s 2014) 
P>0.05(1.471) for Cultivator group (2003 v/s 2014) 

 

 
 

Table 7: Comparison of Insulin: Glucose ratios in different occupational groups 

Groups  Total No of cases= 50 % Insulin: Glucose  

2003 
Insulin: Glucose  

2014 

Service  12 24 0.177 (±0.095) 0.201 (±0.083) 

Cultivator 38 76 0.119 (±0.079) 0.158 (±0.069) 

P>0.05 for Service group (2003 v/s 2014) 

P>0.05 for Cultivator group (2003 v/s 2014) 
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The Insulin: Glucose ratio, though within the normal range (<0.4), there has been a 

recorded rise in 2014 compared to that in 2003, and the increment is more in the service 

group than among the cultivators (Table 7). 

 
Table 8: Subjects who converted to IFG & frank Diabetes in 10 years (of Total) 

Total cases Conversion to IFG  % Conversion to  frank diabetic % 

50 5 10 2 4 

 

Table 9: Subjects who converted to IFG & frank Diabetic in 10 years (among occupational groups) 

Groups  Total

cases 

Conversion to IFG  % Conversion to  frank 

diabetic 

% 

Service  12 3 25 2 16 

Cultivator  38 2 5  Nil Nil 

 

None of the 100 subjects studied in 2003 

were diabetic. However among 50 of 

them who were followed up in 2014, 5 

had Impaired Fasting Glucose (3 from 

Service and 2 from Cultivator groups); 

and 2 had overt Diabetes, both from 

Service groups. (Table 8, 9) Thus the 

incidence of Impaired Fasting Glucose 

or overt Diabetes is more in the service 

group than among the cultivators. 

 

DISCUSSION 

This study is a unique work, since 

it is an endeavor to investigate the 

metabolic status of the indigenous ethnic 

native population of upper Assam- the 

Mising tribe, by simultaneously 

estimating Insulin and Glucose levels in 

the fasting state and follow it up after 

ten years. There are some studies done 

on their food habits and social setup, 
[16]

 

but little information is available on the 

Insulin levels, Fasting blood glucose 

levels of this population. 
[17]

 This study 

also throws light upon the ill effects of 

so-called urban easy going sedentary 

lifestyle, where food, water and other 

essentials are easily available; on 

metabolism of dietary carbohydrates. 
[18-

20]
 The population included in this study, 

is a typical example of hardworking 

people who are undergoing a rapid 

lifestyle change, from having farming/ 

hunting/ fishing as their mainstay 

occupation, some are switching to office 

jobs, shifting to urban areas and 

adopting lifestyle which might involve 

more mental and psychological stress 

but much less physical activity. 

Probably as a consequence of this, we 

found a higher level of insulin hormone 

in these sub-groups, compared to their 

farming counterparts, similar to other 

studies. 
[21-23]

 Moreover, the 

socioeconomic status of cultivator group 

is also lower than the service group 

which may be another factor. Our results 

are similar to what the previous workers 

had shown that there exists an inverse 

relationship between socioeconomic 

status and the prevalence of diabetes. 
[24]

 

Since we have excluded subjects 

with diabetes or with diabetic first 

degree relative, the fasting Glucose 

levels in all subjects studied in 2003 

were within the normal reference range.  

Ingestion and absorption of 

dietary Glucose triggers the release of a 

burst of the peptide Insulin which 

enables Glucose uptake by liver and 

muscle cells. Once glucose has been 

shifted inside cells for storage or energy 

release, insulin levels should drop 

sometimes to even undetectable levels. 
[25]

 Only a tiny amount of basal insulin 

is required for glucose homeostasis. 
[25]

 

In our study, we found that among the 

Service group, the mean fasting Insulin 
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was much higher than that among the 

group doing mainstay farming or animal 

rearing, both in 2003 and in 2014. 

Moreover, after ten years, some subjects 

have developed hyperinsulinemia, 10 % 

developed Impaired Fasting Glucose 

and 4% had overt diabetes; findings are 

in line with those of other workers. 
[19]

 

Insulin being a strongly anabolic 

hormone, high levels can promote cell 

growth, predisposing to certain cancers. 
[26-30]

 Higher Insulin levels also trigger 

the synthesis of beta-amyloid proteins in 

brain and may contribute to the 

development of Alzheimer’s disease. 
[31]

 

Overproduction of Insulin is even a 

contributory factor to prostate 

enlargement because of its effects in 

promoting the overgrowth of prostate 

cells. 
[32]

 Therefore several of these so 

called urban diseases, may have a very 

intricate lifestyle based 

etiopathogenesis. A physically active 

lifestyle is an absolute must to prevent 

metabolic conditions like Insulin 

resistance, Hyperinsulinemia, Diabetes 

mellitus and obesity; or to delay the 

onset or slow the progression of 

degenerative diseases and cancer. 

This study of Fasting Insulin and 

Glucose concentrations among adult 

males of the native Mising population of 

Assam is a preliminary one, carried out 

among a small section of Mising 

community. The study of the Fasting 

Insulin and Glucose levels can be 

further enriched by including the aspect 

of the change of dietary habits and 

urbanization of diet. Therefore it is 

thought that there are reasonable scope 

for further studies in this and other such 

isolated population groups, experiencing 

rapid lifestyle changes which would 

uphold new vistas for a better 

understanding of the etiopathogenesis 

and prevention of highly prevalent so 

called urban non-communicable 

diseases like Diabetes Mellitus and 

Obesity. 

 
REFERENCES 

1. Godsland IF, Crook D, Walton C, Wynn 

V, Oliver MF. Influence of insulin 

resistance, secretion, and clearance on 

serum cholesterol, triglycerides, 

lipoprotein cholesterol, and blood 

pressure in healthy men. 

ArteriosclerThromb. 1992 Sep;12 

(9):1030-5. 

2. Salonen JT, Lakka TA, Lakka HM, 

Valkonen VP, Everson SA, Kaplan GA. 

Hyperinsulinemia is associated with the 

incidence of hypertension and 

dyslipidemia in middle-aged men. 

Diabetes. 1998 Feb;47(2):270-5. 

3. Stannard SR, Johnson NA. Insulin 

resistance and elevated triglyceride in 

muscle: more important for survival 

than “thrifty” genes? J Physiol. 2004 

Feb 1;554 (Pt 3):595-607. 

4. Mykkänen L, Kuusisto J, Haffner SM, 

Pyörälä K, Laakso M. Hyperinsulinemia 

predicts multiple atherogenic changes in 

lipoproteins in elderly subjects. 

ArteriosclerThromb. 1994 Apr; 

14(4):518-26. 

5. Karhapää P, Malkki M, Laakso M. 

Isolated low HDL cholesterol. An 

insulin-resistant state. Diabetes. 1994 

Mar; 43(3):411-7. 

6. Ko GT, Cockram CS, Woo J, Chan JC. 

Obesity, insulin resistance and isolated 

low high-density-lipoprotein cholesterol 

in Chinese subjects. Diabet Med. 2001 

Aug; 18(8):663-6. 

7. Goldstein BJ. Insulin resistance as the 

core defect in type 2 diabetes mellitus. 

Am J Cardiol. 2002 Sep 5; 90(5A):3G-

10G. 

8. Haffner SM, Stern MP, Mitchell BD, 

Hazuda HP, Patterson JK. Incidence of 

type II diabetes in Mexican Americans 

predicted by fasting insulin and glucose 

levels, obesity, and body-fat 



                       International Journal of Health Sciences & Research (www.ijhsr.org)  311 
Vol.5; Issue: 6; June 2015 

 

distribution. Diabetes. 1990 Mar; 

39(3):283-9. 

9. Hansen J, Rinnov A, Krogh-Madsen R, 

et al. Plasma follistatin is elevated in 

patients with type 2 diabetes: 

relationship to hyperglycemia, 

hyperinsulinemia, and systemic low-

grade inflammation. Diabetes Metab 

Res Rev. 2013 Apr 6. 

10. Chu N, Spiegelman D, Hotamisligil GS, 

Rifai N, Stampler M, Rimm EB. Plasma 

insulin, leptin, and soluble TNF 

receptors levels in relation to obesity-

related atherogenic and thrombogenic 

cardiovascular disease risk factors 

among men. Atherosclerosis. 2001 Aug; 

157(2):495-503. 

11. Despres JP, Pascot A, Lemieux I. Risk 

factors associated with obesity: a 

metabolic perspective. Ann Endocrinol. 

2000 Dec; 61 Suppl 6:31-8. 

12. Modan M, Halkin H, Almog S, et al. 

Hyperinsulinemia. A link between 

hypertension obesity and glucose 

intolerance. J Clin Invest. 1985 Mar; 

75(3):809-17. 

13. Feuers RJ, Desai VG, Chen FX, Hunter 

JD, Duffy PH, Oriaku ET. Effects of 

dietary restriction on insulin resistance 

in obese mice. J Am Aging Assoc. 2000 

Apr; 23(2):95-101. 

14. Tripathy BB, ‎rmeHaj B Chandalia, 

‎sAD r‎muesH‎hsA.‎ oohk‎omtxe  r‎ S‎

hbsemxmA‎smeebxuA.‎2
nd

 Ed, 2012. Pg725. 

JAYPEE Brothers, India. 

15. Webster HV, Bone AJ, Webster KA, 

Wilkin TJ. Comparison of an enzyme-

linked immunosorbent assay (ELISA) 

with a radioimmunoassay (RIA) for the 

measurement of rat insulin. J Immunol 

Methods. 1990 Nov 6; 134(1):95-100. 

16. Pratisha Kumari. Kitchen and Dining 

Space: As A Way of Eating Manner in 

Mising Community. IOSR Journal of 

Humanities and Social Science. 2012; 

4(5):23-28. 

17. Haren Baruah, Debapriya 

Bandyopadhyay, Thokchom Opendro 

Singh, Anuradha Bharosay, Anju 

Barhoi. Fasting Insulin and Glucose 

Concentrations among Adult Males of 

the Native Mising Population of Assam. 

International Journal of Health Sciences 

and Research. 2014; 4(10): 123-130 

18. Kristine Færch, et al. Natural History of 

Insulin Sensitivity and Insulin Secretion 

in the Progression from Normal Glucose 

Tolerance to Impaired Fasting Glycemia 

and Impaired Glucose Tolerance: The 

Inter99 Study. Diabetes Care. 2009; 

32:439-444. 

19. James B. Meigs, Denis C. Muller, David 

M. Nathan, Deirdre R. Blake, Reubin 

Andres. The Natural history of 

Progression from Normal Glucose 

Tolerance to Type 2 Diabetes in the 

Baltimore Longitudinal Study of Aging. 

Diabetes. 2003; 52: 1475-1484. 

20. Ele Ferrannini, Monica Nannipieri, Ken 

Williams, Clicerio Gonzales, Steve M. 

Haffner, Michael P Stern. Mode of onset 

of type 2 diabetes from normal or 

impaired glucose tolerance. Diabetes 

2004; 53:160-165. 

21. Kim SM, et al. Prevalence of diabetes 

and impaired fasting glucose in Korea: 

Korean National Health and Nutrition 

Survey 2001. Diabetes Care 2006; 

29:226–231. 

22. Quang Binh et al. Prevalence and 

correlates of hyperglycemia in a rural 

population, Vietnam: implications from 

a cross–sectional study BMC Public 

Health. 2012; 12:939. 

23. Andrea M Kriska et al. Physical 

Activity, Physical Fitness, and Insulin 

and Glucose Concentrations in an 

Isolated Native Canadian Population 

Experiencing Rapid Lifestyle Change. 

Diabetes Care. 2001; 24:1787–1792. 

24. Steven M. Haffner. Epidemiology of 

Type 2 Diabetes: Risk Factors. Diabetes 

Care. 1998; 21(3): C3-C6. 

25. Available at:  

http://www.a4m.com/assets/pdf/booksto

re/thera6_ch4.pdf?SESSION_MAIN=da

p3mjgnb96luhbje8tcklgp75. Accessed 

April 29, 2013. 

26. Nilsen TI, Vatten LJ. Prospective study 

of colorectal cancer risk and physical 

http://www.a4m.com/assets/pdf/bookstore/thera6_ch4.pdf?SESSION_MAIN
http://www.a4m.com/assets/pdf/bookstore/thera6_ch4.pdf?SESSION_MAIN


                       International Journal of Health Sciences & Research (www.ijhsr.org)  312 
Vol.5; Issue: 6; June 2015 

 

activity, diabetes, blood glucose and 

BMI: exploring the hyperinsulinaemia 

hypothesis. Br J Cancer. 2001 Feb 2; 

84(3):417-22. 

27. Balkau B, Kahn HS, Courbon D, 

Eschwege E, Ducimetier P. 

Hyperinsulinemia predicts fatal liver 

cancer but is inversely associated with 

fatal cancer at some other sites. Diabetes 

Care. 2001 May; 24(5):843-9. 

28. Kaaks R. Plasma insulin, IGF-I and 

breast cancer. GynecolObstetFertil. 

2001 Mar; 29(3):185-91. 

29. Czyzyk A, Szczepanik Z. Diabetes 

mellitus and cancer. Eur J Intern Med. 

2000 Oct; 11(5):245-52. 

30. Bruce WR, Wolever TM, Giacca A. 

Mechanisms linking diet and colorectal 

cancer: the possible role of insulin 

resistance. Nutr Cancer. 2000; 37(1):19-

26. 

31. Cook DG, Leverenz JB, McMillian PJ, 

et al. Reduced hippocampal insulin-

degrading enzyme in late-onset 

Alzheimer’s disease is associated with 

the apolipoprotein E-epsilon4 allele. Am 

J Pathol. 2003 Jan; 162(1):313-9. 

32. Hammarsten J, Hogstedt B. 

Hyperinsulinaemia as a risk factor for 

developing benign prostatic hyperplasia. 

Eur Urol. 2001 Feb; 39(2):151-8. 

  

 

 

 

******************* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

How to cite this article: Baruah H, Bandyopadhyay D, Borkotoki et. al. Changing trends of plasma 

glucose and serum insulin levels among adult males of native mising population of Assam: a ten year 

follow up study. Int J Health Sci Res. 2015; 5(6):302-312. 

 

International Journal of Health Sciences & Research (IJHSR) 

 

Publish your work in this journal 

 

The International Journal of Health Sciences & Research is a multidisciplinary indexed open access double-blind peer-

reviewed international journal that publishes original research articles from all areas of health sciences and allied branches. 

This monthly journal is characterised by rapid publication of reviews, original research and case reports across all the fields 

of health sciences. The details of journal are available on its official website (www.ijhsr.org). 

 
Submit your manuscript by email: editor.ijhsr@gmail.com OR editor.ijhsr@yahoo.com  

http://www.ijhsr.org/
mailto:editor.ijhsr@gmail.com
mailto:editor.ijhsr@yahoo.com

