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Abstract 

Background: Inclusion of sucrose in diabetic diets is not recommended in subjects with diabetes since effects of such 
diets on glycemic indices are not established. Some studies have documented lapse in metabolic control on consumption 
of these diets type 2 diabetes. However, most studies examined plasma glucose only for a few hours after ingestion of a 
single meal containing sucrose after an overnight fast whereas others recommended increasing insulin dose prior to the 
meal. None of these studies examined influence of inclusion of sucrose in daily meals in subjects with new onset diabetes 
at diagnosis and again after achieving desirable glycemic control.  

Objective : Study was conducted to assess glycemic responses to ingestion of all meals containing sucrose constituting 
50% of carbohydrate calories.  

Methods: 12 subjects with new onset type 2 diabetes participated. They were administered the following isocaloric 
diets for 4 days each prior to and after achieving desirable glycemic control; Diet 1- Diabetic diet recommended by 
American Diabetes Association (ADA), diet 2- test diet containing sucrose, diet 3- ADA diet. Glycemic control was 
assessed by diurnal glycemia (average of pre-prandial, postprandial and bedtime blood glucose), fasting plasma glucose, 
HbA1c and fructosamine on 4th day of each dietary period. 

Results: All glycemic indices deteriorated after consumption of sucrose containing meals prior to initiation of treatment 
and remained worsened on return to ingestion of ADA diet. Glycemic responses after all meals improved markedly on 
achieving desirable glycemic control. Moreover, glycemic indices remained unaltered on consumption of sucrose 
containing meals after attaining and maintaining desirable glycemic control. 

Conclusion: Diurnal glycemic responses deteriorate on ingestion of daily meals containing sucrose in subjects with new 
onset uncontrolled type 2 diabetes. In contrast, diurnal glycemic pattern is unaltered following consumption of daily 
meals containing sucrose after attaining and maintaining desirable glycemic control.  
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1. Introduction

Rise in plasma glucose follows ingestion of 75 g. glucose during glucose tolerance tests in subjects with diabetes as well 
as normal subjects [1-3]. However, the rise in subjects with new onset diabetes is markedly greater as compared to 
normal subjects [1-3]. We have also documented marked improvement in glucose responses during OGTT in subjects 
with type 2 diabetes on attaining desirable glycemic control [1]. Inclusion of sucrose in a meal is not recommended 
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probably because of the concern about a marked rise in postprandial glucose level as noted during OGTT [4]. However, 
ingestion of glucose or sucrose alone during Oral Glucose tolerance test is not comparable to inclusion of sucrose in a 
mixed meal as the meal consists of all food constituents as well as fiber. Moreover, the influence of attaining desirable 
glycemic control on diurnal glucose pattern following inclusion of sucrose in all daily meals for several days is not 
reported. Therefore, this study was conducted to assess diurnal glycemic responses following ingestion of all three main 
meals containing sucrose providing 50% of total carbohydrate content in subjects with new onset type 2 diabetes prior 
to and following achieving desirable glycemic control. 

2. Subjects and methods

The study was approved by Research and development committee as well as human studies subcommittee at a major 
academic medical center. 12 subjects, 7 men and 5 women with ages 41-67 years (mean age, 55±8) with newly diagnosed 
type 2 diabetes mellitus participated after signing informed consent. The dietary study procedures were conducted prior 
to initiation of treatment and again after attaining and maintaining desirable glycemic control (HbA1c <7.0 %) for 3 
months using metformin alone or in combination with Glimepiride (Table1). The study procedure consisted of 
administration of 3 isocaloric diets for 4 days. Diet 1- diet recommended by American Diabetes Association (ADA); Diet 
2- test diet containing sucrose contributing 50% of the total carbohydrate content to each meal; Diet 3- ADA diet. Diurnal 
glycemic control was assessed by 7 point glucose testing (pre-prandial and 2 hour postprandial with each meal and 
bedtime) on the last day of each diet protocol. Glucose testing was performed by blood obtained by finger stick using 

‘Freestyle lite’ glucose meter (Abbot Laboratory, Abbot Park, Illinois, USA ) Fasting plasma glucose, fructosamine and 
HbA1c were determined on the last day of each diet period as well. These tests were performed by the local laboratory 
using established assay methods. Coefficients of variation for all determinations were established to be between 9.0 to 
15%. Comparisons were conducted between these glycemic indices following dietary protocols prior to as well as on 
attaining and maintaining desirable glycemic control. Comparisons were also conducted between various diet protocols 
1) prior to initiation of treatment as well as 2) after attaining desirable glycemic control. Statistical analyses were

performed using Student’s ‘t’ test and analysis of variance. All values are reported as Mean ± Standard Error of Mean 
(SEM).  

Table 1 Mean pre-prandial (PreG)†, 2 hour postprandial (PostG)†, fasting plasma Glucose(FPG), average diurnal blood 
glucose (MPG)ℱ, HbA1c and Fructosamine (Fruct) concentrations prior to (Pre Rx) and after (Post Rx) attaining and 
maintaining desirable glycemic control (HbA1c ≤ 7 %) in 12 subjects in new onset type 2 diabetes mellitus 

DIET PreG 

mg/dl 

PostG 

mg/dl 

FPG 

mg/dl 

MPG 

mg/dl 

HbA1c 

% 

Fruct 

umol/l 

Pre Rx 203±10 265±17 206±13 236±15 9.3±0.3 334±18 

Post Rx 113±8 * 153±16 * 125±9 * 133± 8 * 6.7±0.2 * 264±14 * 

* p<0.005 vs Pre Rx; † Mean of 3 values on 1st day of diet 1; ℱ Mean of 7 values on 1st day of diet 1 

3.Results

All glycemic indices as expressed by pre-prandial, 2 hour postprandial and mean diurnal blood glucose levels as well as 
fasting plasma glucose, HbA1c and fructosamine concentrations improved significantly on attaining and maintaining 
desirable HbA1c levels following treatment in all subjects (Table1). Prior to initiation of treatment, all the same glycemic 
indices rose significantly following consumption of sucrose containing diet (diet 2) when compared with ADA diet 
(diet1). Moreover, the worse diurnal glycemic indices observed after consumption of diet 2 for 4 days persisted despite 
return to ADA diet for 4 days (Table 2). In contrast, on attaining and maintaining desirable glycemic control, all diurnal 
glycemic indices were not significantly altered following ingestion of sucrose containing diet 2 when compared with 
consumption of ADA diets 1 and 3 (Table 3). 
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Table 2 Mean pre-prandial (PreG)†, 2 hour postprandial (PostG)†,, fasting plasma Glucose(FPG), Mean diurnal blood 

glucose (MPG) ℱ, HbA1c and Fructosamine (Fruct) concentrations on 4th day of study diets in 12 subjects with new 

onset type 2 diabetes prior to initiation of treatment 

DIET PreG 

mg/dl 

PostG 

mg/dl 

FPG 

mg/dl 

MPG 

mg/dl 

HbA1c 

% 

Fruct 

umol/l 

1 203±10 265±17 206±10 236±15 9.3±0.2 334±18 

2 236±15 * 309±20 * 232±13 * 271±18 * 9.8±0.4 * 377±21 * 

3 235±16 * 314±21 * 228±11 * 275±17 * 9.6±0.3 * 381±20 * 

*p< 0.05 vs diet 1; † Mean of 3 values on 4th day of study diets; * ℱ Mean of 7 values on 4th day of study diets 

Table 3 Mean pre-prandial (PreG)†, 2 hour postprandial (PostG)†, fasting plasma Glucose(FPG), average diurnal blood 

glucose (MPG) ℱ, HbA1c and Fructosamine We were (Fruct) concentrations on 4th day of study diets in 12 subjects after 

attaining and maintenance of desirable glycemic control ( A1c < 7.0 %) 

DIET PreG 

mg/dl 

PostG 

mg/dl 

FPG 

mg/dl 

MPG 

mg/dl 

HbA1c 

% 

Fruct 

umol/l 

1 113±8 153±16 125±9 133± 8 6.7±0.2 264±14 

2 116±10 151 ±18 131±10 135±9 6.8±0.2 267±16 

3 115±8 144±14 129±8 129±7 6.6±0.2 261±11 

† Mean of 3 values on 4th day of study diets; ℱ Mean of 7 values on 4th day of study diets 

4. Discussion 

Several studies have demonstrated better glycemic control on inclusion of carbohydrates with low glycemic index as 
compared to foods with high glycemic index [5-7]. Similarly, consumption of diets with low carbohydrate content are 
documented to achieve better metabolic profiles including glycemic indices and lipid profiles when compared with 
equicaloric diet with high carbohydrate content [8-10]. However, the influence of inclusion of sucrose in all daily meals 
on glycemic indices prior to and after achieving glycemic control in subjects with diabetes has not been examined. 

Our study demonstrates that impact of consumption of diet containing sucrose for 4 days on indices of diurnal glycemia 
as well as HbA1c and fructosamine levels in subjects with new onset type 2 diabetes is dependent on glycemic control. 
Diurnal dysglycemia is further exacerbated on consumption of diet containing sucrose prior to initiation of therapy at 
diagnosis of diabetes (Table 2). In contrast, the indices of glycemic control including all diurnal glucose levels as well as 
hemoglobin A1c and fructosamine concentrations remained unchanged following ingestion of sucrose containing meals 
on attaining and maintaining desirable glycemic control (Table 2).  

The data regarding effect of ingestion of sucrose containing diet on glycemic control is variable in the literature [11-16]. 
Some previous studies reported deterioration of glycemic control [11-13] while other reports documented no change in 
metabolic control on consumption of sucrose containing meal in subjects with diabetes mellitus diet [14-16]. However, 
none of these studies reported degree of glycemic control in participating subjects. Moreover, all these studies examined 
glucose levels for a few hours following a single meal containing sucrose after an overnight fast in contrast to our 
protocol of ingestion of all daily meals containing sucrose for 4 days on diurnal glycemia as well as hemoglobin A1c and 
fructosamine levels. Alternatively, the quantity of sucrose in the experimental diets was variable in individual studies 
with maximum amount being 23% of calories provided by carbohydrates [11-16]. In contrast sucrose content was 50% 
providing carbohydrate calories in all daily meals in our study. Finally and importantly, none of these studies examined 
the impact on glycemic indices following consumption of sucrose containing meals for several days in subjects prior to 
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and after attaining and maintaining desirable glycemic control. Therefore, data in any of these studies is not comparable 
to findings in our study. 

Deterioration of glycemic indices for ingestion of meals containing sucrose may be attributed to inhibited insulin 
secretion and paradoxically enhanced glucagon release in response lack of entry of glucose into pancreatic beta and 
alpha-cells respectively as well as incretin secreting cells due to insulin resistance, the major pathophysiologic 
mechanism in onset of type 2 diabetes [1,17]. Furthermore, lack of deterioration of glycemic indices following 
consumption of sucrose containing meals may be attributed to improvement in synthesis and secretion of insulin, 
glucagon and incretins secondary to enhanced entry of glucose into cells via improvement in both insulin secretion and 
sensitivity secretion [1-3,17].  

5. Conclusion 

Influence of ingestion of meals containing sucrose on diurnal glycemic pattern as well as hemoglobin A1c and 
fructosamine concentrations is dependent on degree of glycemic control. It is apparent that ingestion of sucrose may not 
impair diurnal glycemia in subjects with type 2 diabetes with desirable glycemic control. 
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