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Abstract 

Aims and objectives: The aim of our study was estimation and comparison of ABC-G in Diabetic & Non 

Diabetic patients 

Design: Comparative study. 

Material and Methods: Total numbers of 250 coded blood samples were processed for estimation of ABC-

G out of which 125 were from Diabetic patients and equal number from Non diabetic subjects, both visiting 

diabetic clinic of Pravara Rural Hospital, Loni.   

Observation: There was higher  difference between mean value of ABC-G in Diabetics  and Non Diabetics. 

Conclusion: There was extremely significant difference between mean value of ABC-G in diabetics and non 

diabetics. 

 

Introduction 

Prevalence of diabetes is increasing globally. 

Diabetes mellitus, a major metabolic disorder, is 

the major health problem of the 21
st
 century. 

World Health Organization (WHO) has recently 

(2016) projected that the number of diabetic 

people would double by 2030.
1,2

 According to the 

International Diabetes Foundation, India would be 

number one all over the world in having highest 

number of diabetic patients.
3
 Diabetes mellitus is 

a chronic metabolic disorder characterized by rise 

in blood glucose level.
4
 In human blood, glucose, 

like water, is distributed between erythrocytes and 

plasma. The molality of glucose (amount of 

glucose per unit of water mass) is same 

throughout.
5 

The concentration is higher in plasma 

because the concentration of water and, therefore, 

glucose is higher in plasma than in erythrocytes.
5
 

Human erythrocytes are continuously exposed to 

glucose in plasma during their circulatory life 

span of 120 days.
6
 Human red blood cells take on 

average 20 seconds to complete one cycle of 

circulation.
7,8,9

 

Maximum scientific studies used plasma glucose 

as a main marker for diabetic research. However 

the measurement of glucose in human cells has 

been studied and considered by significantly less 

number of research workers.   The present study is 

therefore designed to estimate the glucose 

concentration in Whole blood, plasma and blood 

cells. The measurement of glucose in blood cells, 

is adjusted to total number of erythrocytes and is 

referred as “Adjusted Blood Cell Glucose” (ABC 

- G). Thus ABC-G is an average amount of 

glucose per erythrocyte. The glucose concentr-

ation in diabetics and non diabetics is estimated 
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by GOD POD, Folin-Wu in whole blood, Plasma 

and Blood cells. 

 

Duration of study: Two years (Dec. 2014 and 

Dec2016). 

 

Aim and Objectives 

Primary Aim of the study was the estimation and 

comparison of ABC-G in Diabetic & Non 

Diabetic patients visiting Pravara rural hospital, 

Loni. 

 

Methodology 

Total numbers of 250 coded blood samples were 

processed of which 125 were from Diabetic 

patients and equal number from Non diabetic 

subjects, both visiting diabetic clinic of Pravara 

Rural Hospital, Loni. The coded blood samples 

were used to estimate plasma glucose by Glucose 

oxidase Peroxidase (GOD POD) method, 

Glycocylated Haemoglobin (HbA1c) and Comp-

lete blood count (CBC) using Autoanalysers. 

Estimation of glucose in whole blood, plasma and 

Blood cells was done by using Folin-Wu method 

in the departmental laboratory after standardi-

zation of Folin-Wu and error analysis . RBC 

Count and Blood cell glucose obtained by Folin-

Wu was used to estimate ABC-G in diabetics and 

Non Diabetics. 

ABC-G was calculated using following formula: 

 ABC-G (Femtogram/RBC) =   
                          

                   
     

 

Statistical Analysis: The glucose values so 

obtained were statistically analysed  using the soft 

ware “ INSTAT”. Unpaired student “t” test was 

applied to test ABC-G difference in blood samples 

of diabetics and non diabetics 

 

Observations and Results 

Blood samples from 125 diabetics and 125 from 

non diabetics were processed to obtained the 

ABC-G values. The results after decoding of sam-

ples at the end of study are shown in Table no: I 

 

Table No: I Comparison of ABC-G in Diabetics and Non Diabetics 

Sr.No. 

 

 

Number of 

samples 

ABC-G( Femtogram /RBC) 

Mean ± SD 

Students 

unpaired “t”  

test 

P value and 

significance 

ABC-G in DM ABC-G in Non DM 

1. 125 354.37 ± 168.10 182.86 ± 28.99 11.241 < 0.0001 Extremly 

significant 

Student’s Unpaired ‘t’ test found extremly 

significant difference between mean value of 

ABC-G in Diabetics and Non Diabetics. In 

Diabetics minimal observation was 129 and  

maximum was 1090. In Non Diabetics minimal 

observation was 108 maximum was 292. 

Fig no: 01 Comparison of ABC-G in Diabetics and Non Diabetics 
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Table No: II Comparison of ABC-G in Male and Female of Diabetic and Non Diabetic 

Sr.No. Group ABC-G in Femtogram  Mean ± SD “t”  test : 

“t” value 

P value 

Male Female 

1. DM 343.45 ± 154.39 366.11 ± 186.94 0.7334 0.4647 

2. Non DM 182.58 ± 33.04 183.01 ± 26.66 0.08014 0.9363 

‘t’ value 6.888 8.635   

P value <0.0001 <0.0001   

It was observed that the mean ABC-G in Male 

diabetics was 343.45fg and Female diabetics was 

366.11fg.The mean ABC-G in Male Non diabetics  

was 182.58fg and in female Non diabetic  was 

183.01fg. Student’s Unpaired ‘t’ test found no 

significant difference between mean value of 

ABC-G in Male and Female  Diabetics and Non 

Diabetics. Considering analysis of ABC-G in 

diabetics and Non diabetics irrespective of sex we 

found higher values of ABC-G in samples of 

diabeties.(Fig no:01)   

 

Fig no:02 Comparison of ABC-G in Male and Female of Diabetic and Non Diabetic. 

 
 

 

Discussion  

ABC-G represents the average glucose contain per 

erythrocyte. Since all mammalian cells utilize 

glucose, content of the glucose per cell has 

attracted our interest in it. We found that this kind 

of study in diabetics and non diabetics, to our 

knowledge has not been reported so far. As a 

result we could not compare our results with that 

of any one else. 

The content of glucose per cell is affected by large 

number of physiological factors.  The amount of 

glucose present in a cell depends upon 

permeability properties of cell membrane of 

erythrocyte and functioning glucose transporters 

GLUT proteins transport glucose and related 

hexoses according to a model of alternate 

conformation.
10, 11,12

 

Student’s Unpaired ‘t’ test  found extremly 

significant difference between mean value of 

ABC-G in Diabetics and Non Diabetict with ‘ t’ 

value 11.241, p value  <0.0001 (Table NO:I,Fig 

no 01). However there was  no significant 

difference between mean value of ABC-G in Male  

and Female Diabetics and Non Diabetics.(table 

No:II,Fig no:02). This study found a significant 

difference in ABC-G in diabetics and non 

diabetics.It is likely that free passive diffusion of 

glucose through membrane of erythrocyte made 

glucose concentration in erythrocyte significantly 

higher, than the erythrocytes of non diabetics 

 

Conclusion 

In the present study we found extremely 

significant difference (p <0.0001) between mean 
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value of ABC-G in diabetics and non diabetics. 

There was no significant difference in mean 

values of ABC-G in male and female diabetic and 

non diabetics. 
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