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INTRODUCTION 

n addition to its reputation as Nature's nutritive sweetener, 

research also indicates that honey's unique composition 

makes it useful as an antimicrobial agent and antioxidant 

(Ensminger et al., 1986). Honey has been used for treatment of 

respiratory diseases, urinary diseases, gastrointestinal diseases, 

skin ulcers, wounds, eczema, psoriasis, and dandruff. Recently, 

it was found that honey increased blood vitamin C level, β-

carotene, uric acid, glutathione reductase, serum iron, copper, 

zinc, hemoglobin, and packed cell volume in normal subjects. 

Honey reduces liver enzymes, blood urea, Moreover, honey 

reduces plasma prostaglandin PGE2, PGF2-alpha, and 

thromboxane B2 concentrations in normal individuals. Honey 

increased NO in saliva collected from normal individuals. 

Intravenous delivery of honey causes improvement of renal and 

hepatic functions, bone marrow function, and lipid profile. It 

reduces alanine transaminase, aspartate transaminase, TG, 

cholesterol, blood urea nitrogen, and blood glucose, and 

elevates serum protein, serum albumin, hemoglobin, and white 

blood cell count (Al-Waili, 2003). 

 In the time of the ancient Olympics, athletes were 

reported to eat special foods, such as honey and dried figs to 

enhance their sports performance as these foods would sustain 

favorable blood sugar concentrations after endurance training 

(Ensminger et al., 1986). Honey has been used since ancient 
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times both as a food and as a medicine. It continued to be the 

sole sweetener available until the "discovery" of refined sugar 

made from sugar cane or sugar beets. Once these became more 

widely available, they were in great demand since they 

provided a relatively inexpensive form of sweetening (Wood 

and Rebecca, 1988). Recently, a growing body of research 

comparing honey as a sweetener to sucrose and dextrose in 

various disorders exist. One of these disorders of interest is 

diabetes mellitus (Al-Waili, 2004). 

Over the past several years there has been renewed 

interest in the dietary management of persons with diabetes 

mellitus. Many of the older concepts are being questioned and 

dietary recommendations are being revised. A uniform 

consensus regarding the best diet for insulin-requiring diabetic 

persons is not available (Dorchy, 2003). Nevertheless, one can 

educate patients regarding CHO containing foods which have a 

large effect on the post meal glucose concentration (cooked 

potatoes and cereal products such as bread and breakfast 

cereals) and those which produce a smaller effect (milk and 

milk products, fruits, vegetables, table sugar, and honey) 

(Dorchy, 2003). 

The body breaks down most carbohydrates from the 

foods we eat and converts them to a type of sugar called 

glucose. Glucose is the main source of fuel for our cells. After 

eating, the time it takes for the body to convert carbohydrates 

and release glucose into the bloodstream varies depending on 
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the type of carbohydrate and the food that contains it. Some 

carbohydrate-containing foods cause the blood glucose level to 

rise rapidly; others have a more gradual effect. The glycemic 

index measures how fast and how much a food raises blood 

glucose levels. Foods with higher index values raise blood 

sugar more rapidly than foods with lower glycemic index 

values do. 

Studies comparing the hyperglycemic effect of the 

carbohydrate of glucose, sucrose and honey in diabetics suggest 

that honey may prove to be a valuable sugar substitute in 

diabetics. Samanta et al. (1985) studied the hyperglycemic 

effect of the carbohydrate of glucose, sucrose, and honey 

equivalent to 20 g in twelve normal volunteers, eight patients 

with insulin-dependent diabetes mellitus (IDDM) and six 

patients with non-insulin-dependent diabetes mellitus 

(NIDDM). Honey produced an attenuated postprandial 

glycemic response in normal volunteers (vs glucose p less than 

0.005; vs sucrose p less than 0.05) and IDDMs (vs glucose p 

less than 0.005; vs sucrose p less than 0.05). The glycaemic 

index (GI) showed considerable variability within each subject 

group. They suggested that honey may prove to be a valuable 

sugar substitute in diabetics. In patients with type 2 diabetes 

(primarily a disorder due to defective insulin action or "insulin 

resistance") natural honey caused a significantly lower rise in 

blood sugar than either dextrose or sucrose and a significantly 

larger increase in C-peptide and insulin levels (Al-Waili, 

2004). In a study done by Oizumi et al. (2007) a platinose (a 
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disaccharide present in honey,which has the characteristic of 

delayed digestion and absorption)- based formula was used,as a 

non carcinogenic caloric sweetener, and it improved blood 

glucose tolerance and serum fatty acids levels and body fat 

composition. In Egypt, Abdulrhman et al. (2009), conducted a 

study and concluded that, Honey, has lower GI (glycemic 

index) and PII (peak incremental index) when compared to 

sucrose and glucose, in patients with type 1 diabetes mellitus. 

They also recorded a higher yet, non significant increase in 

serum c-peptide in those patients after honey ingestion.  
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AIM OF THE WORK 

he aim of this study was to examine the effects of 12-week 

honey consumption on C-peptide level in patients suffering 

from type 1 diabetes mellitus (T1D).  

 

T 
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DIABETES MELLITUS 

Definition: 

iabetes is a group of metabolic diseases characterized by 

hyperglycemia resulting from defects in insulin secretion, 

insulin action, or both. 

The chronic hyperglycemia of diabetes is associated with 

long-term damage, dysfunction and failure of different organs 

especially the eyes, kidneys, nerves, heart and blood 

vessels(American Diabetes Association, 2010). 

Several pathogenic processes are involved in the 

development of diabetes. These range from autoimmune 

destruction of the B cells of the pancreas with consequent 

insulin deficiency to abnormalities that result in resistance to 

insulin action. The basis of the abnormalities in carbohydrate, 

fat, and protein metabolism in diabetes is deficient action of 

insulin on target tissues. Deficient insulin action results from 

inadequate insulin secretion and/or diminished tissue responses 

to insulin at one or more points in the complex pathways of 

hormone action(American Diabetes Association, 2010). 

Impairment of insulin secretion and defects in insulin 

action frequently coexist in the same patient, and it is often 

unclear which abnormality, if either alone, is the primary cause 

of the hyperglycemia (American Diabetes Association, 2010). 

 

D 
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Classification: 

Assigning a type of diabetes to an individual often 

depends on the circumstances present at the time of diagnosis, 

and many diabetic individuals do not easily fit into a single 

class. For example, a person with gestational diabetes mellitus 

(GDM) may continue to be hyperglycemic after delivery and 

may be determined to have, in fact, type 2 diabetes. Thus, for 

the clinician and patient, it is less important to label the 

particular type of diabetes than it is to understand the 

pathogenesis of the hyperglycemia and to treat it effectively. 

Diabetes mellitus can be classified according to etiology 

as following: 

- Etiologic classification of diabetes 

mellitus: (DIABETES CARE,2010) 

 

I. Type 1 diabetes (B-cell destruction, usually leading to 

absolute insulin deficiency) 

A. Immune mediated 

B. Idiopathic 

II. Type 2 diabetes (may range from predominantly insulin 

resistance with relative insulin deficiency to a 

predominantly secretory defect with insulin resistance) 

III. Other specific types 
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A. Genetic defects of B-cell function 

1. Chromosome 12, HNF-1α "Hepatocyte nuclear factor 1α" 

(MODY3) 

2. Chromosome 7, glucokinase (MODY2) 

3. Chromosome 20, HNF-4α "hepatocyte nuclear factor 4α" 

(MODY1) 

4. Chromosome 13, insulin promoter factor-1 (IPF-1; 

MODY4) 

5. Chromosome 17, HNF-1 β "hepatocyte nuclear factor 1β" 

(MODY5) 

6. Chromosome 2, NeuroD1 "neurogenic differentiation 1" 

(MODY6) 

7. Mitochondrial DNA 

8. Others 

B. Genetic defects in insulin action 

1. Type A insulin resistance 

2. Leprechaunism(Donohue syndrome) 

3. Rabson-Mendenhall syndrome 

4. Lipoatrophic diabetes 

5. Others 

C. Diseases of the exocrine pancreas 

1. Pancreatitis 
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2. Trauma/pancreatectomy 

3. Neoplasia 

4. Cystic fibrosis 

5. Hemochromatosis 

6. Fibrocalculous pancreatopathy 

7. Others 

D. Endocrinopathies 

1. Acromegaly 

2. Cushing’s syndrome 

3. Glucagonoma 

4. Pheochromocytoma 

5. Hyperthyroidism 

6. Somatostatinoma 

7. Aldosteronoma 

8. Others 

E. Drug or chemical induced 

1. Vacor 

2. Pentamidine 

3. Nicotinic acid 

4. Glucocorticoids 

5. Thyroid hormone 
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6. Diazoxide 

7. B -adrenergic agonists 

8. Thiazides 

9. Dilantin 

10.B -Interferon 

11. Others 

F. Infections 

1. Congenital rubella 

2. Cytomegalovirus 

3. Others 

G. Uncommon forms of immune-mediated diabetes 

1. “Stiff-man” syndrome 

2. Anti-insulin receptor antibodies 

3. Others 

H. Other genetic syndromes sometimes associated with 

diabetes 

1. Down syndrome 

2. Klinefelter syndrome 

3. Turner syndrome 

4. Wolfram syndrome 

5. Friedreich ataxia 

6. Huntington chorea 
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7. Laurence-Moon-Biedl syndrome 

8. Myotonic dystrophy 

9. Porphyria 

10. Prader-Willi syndrome 

11. Others 

IV. Gestational diabetes mellitus 

Patients with any form of diabetes may require insulin 

treatment at some stage of their disease. Such use of insulin 

does not, of itself, classify the patient.  

Diabetes Mellitus type 1 

Definition:  

Diabetes mellitus (DM) is a chronic metabolic disorder 

caused by an absolute or relative deficiency of insulin, an 

anabolic hormone. Insulin is produced by the beta cells of the 

islets of Langerhans located in the pancreas, and the absence, 

destruction, or other loss of these cells results in type 1 diabetes 

(insulin-dependent diabetes mellitus [IDDM]). Most children 

with diabetes have type 1 diabetes mellitus (T1DM) and a 

lifetime dependence on exogenous insulin. A possible 

mechanism for the development of type 1 diabetes is shown in 

the image below (Rosenbloom et al., 2009). 
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Fig. (1): Possible mechanism for development of type 1 

diabetes(William, 2010). 

 

Frequency: 

Type 1 diabetes mellitus has wide geographic variation 

in incidence and prevalence (Silink, 2002). 
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Annual incidence varies from 0.61 cases per 100,000 

population in China, to 41.4 cases per 100,000 population in 

Finland. Substantial variations are observed between nearby 

countries with differing lifestyles, such as Estonia and Finland, 

and between genetically similar populations, such as those in 

Iceland and Norway. Even more striking are the differences in 

incidence between mainland Italy (8.4 cases per 100,000 

population) and the Island of Sardinia (36.9 cases per 100,000 

population). These variations strongly support the importance 

of environmental factors in the development of type 1 diabetes 

mellitus. Most countries report that incidence rates have at least 

doubled or more in the last 20 years. Incidence appears to 

increase with distance from the equator (Soltesz et al., 2007). 

Pathophysiology type 1 Diabetes Mellitus: 

Type 1 DM is a catabolic disorder in which circulating 

insulin is very low or absent, plasma glucagon is elevated, and 

the pancreatic beta cells fail to respond to all insulin-secretory 

stimuli. Patients need exogenous insulin to reverse this 

catabolic condition, prevent ketosis, decrease hyperglucago-

nemia, and normalize lipid and protein metabolism(William, 

2010). 

.  

Type 1 DM is an autoimmune disease. The pancreas 

shows lymphocytic infiltration and destruction of insulin-

secreting cells of the islets of Langerhans, causing insulin 
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deficiency. Approximately 85% of patients have circulating 

islet cell antibodies, and the majority also have detectable anti-

insulin antibodies before receiving insulin therapy. Most islet 

cell antibodies are directed against glutamic acid decarboxylase 

(GAD) within pancreatic B cells(William, 2010). 

. 

One theory regarding the etiology of type 1 DM is that it 

results from damage to pancreatic beta cells from an infectious 

or environmental agent. It triggers the immune system in a 

genetically susceptible individual to develop an autoimmune 

response against altered pancreatic beta cell antigens or 

molecules in beta cells that resemble a viral protein. Currently, 

autoimmunity is considered the major factor in the 

pathophysiology of type 1 DM. Prevalence is increased in 

patients with other autoimmune diseases, such as Graves 

disease, Hashimoto thyroiditis, and Addison disease. 

Approximately 95% of patients with type 1 DM have either 

human leukocyte antigen (HLA)-DR3 or HLA-DR4. HLA-DQs 

are considered specific markers of type 1 DM 

susceptibility(William, 2010). 

. 

Environmental agents that have been hypothesized to 

induce an attack on beta cell function include viruses (e.g., 

mumps, rubella, Coxsackie B4), toxic chemicals, exposure to 

cow's milk in infancy, and cytotoxins. 


