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Abstract

Background: Prediabetes manifesting impaired glucose tolerance is a risk state that has potential to develop in type 2

diabetes and cardiovascular disease (CVD). Hyperglycaemia and haematological parameters are reported to have significant

association. Low glycaemic index foods help in alleviating hyperglycemia. Arhar Honey (Cajanus cajan) being low glycaemic

index (GI) natural food may possibly maintain normal haematological parameters in prediabetic sate.

Aims and Objectives: This study compared effect of honey administration on haematological indices of pre-diabetic and

non-diabetics subjects.

Materials and Methods: Sixty individuals in the age group of 40-60 years were subjected to an oral glucose tolerance test

(OGTT) and were categorized as individuals exhibiting normal glucose tolerance or non-diabetic (n=30) and individuals

having impaired glucose tolerance or prediabetic (n=30) using WHO criteria. The subjects in both the groups were administered

with 70 gms of honey on empty stomach for a duration of 60 days and its effect on FBG, HbA1c and hematological parameters

viz. hemoglobin (Hb), red blood cell count (RBC), packed cell volume (PVC), mean corpuscular volume (MCV), mean corpuscular

hemoglobin (MCH), and mean corpuscular hemoglobin concentration (MCHC) was measured.

Results: A remarkable improvement (p<0.01) in Hb and RBC was demonstrated in non-diabetic as well as prediabetic group

and a significantly high modulating effect of honey was observed on PCV value in prediabetic group as compared to non-

diabetic group.

Conclusion: Administration of Arhar honey for a period of 60 days improved selected hematological indices in non-diabetic

and prediabetic subjects.
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Introduction

The natural history of illness of diabetes mellitus (DM)

caused by insulin resistance and reduced insulin secretion

in pancreatic beta cells will include the pre-diabetic phase.1,

2, 3 The dramatic increase in incidence of diabetes has

prompted efforts to identify individuals who have milder

glucose intolerance, 4, 5 because early management with

lifestyle change and/or medication can delay progression
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to diabetes with its attendant morbidity, mortality, and

cost.6 Pre-diabetes is categorized into impaired fasting

glucose (IFG) when the blood glucose level is 100 mg/dL

– 125mg/dL and impaired glucose tolerance (IGT) when

the 2-hour-after 75 gram oral glucose load level Oral

Glucose Tolerance Test (OGTT) ranges between 140-

199 mg/dL.7, 8 Prediabetes is a considerable menace issue

for development of diabetes mellitus along with macro-

vascular disease and retinopathy. 9 Initial accumulation of

excess free fatty acids in adipose tissue with non-adipose

tissue like liver, muscle, and pancreas takes place during

the prediabetic phase. 10

Blood is characterized as a connective tissue comprising

cellular elements. Elevated blood glucose level in T2DM

contributes to disturbance of blood cells and its indices. 11

Renewed interests towards the association of

haematological parameters and elevated blood glucose

demands the requirement of improving the hematological

parameters in subjects with IGT. The hematological

parameters considered important in this context are white

blood count (WBC), mean platelet volume (MPV), platelet

distribution width (PDW), plateletcrit (PCT), platelet count,

platelet to lymphocyte ratio (PLR) and neutrophil to

lymphocyte ratio (NLR) and endothelial dysfunction and

inflammation.12-14 Numerous animal and human studies

have shown a positive effect of administration of honey

on haemoglobin and other haematological parameters.15

As subjects with IGT are at increased risk of progression

to diabetes, it is important to halt the abnormality in

haematological parameters at this stage to prevent further

complications.16

Based on the flower source, varieties of honey are

available in the market. Arhar honey (AH) collected from

the Pigeon pea flowers (Cajanus cajan) was procured

from Krishi Vigyan Kendra (KVK) Morena district, near

Gwalior, MP, India as, it was found to exhibit lower

glycemic index as compared to other available varieties

during the study period.17

This study aimed to evaluate the potential ameliorative

role of AH on glycemic status and selected haematological

parameters of non-diabetic and prediabetic subjects.

Material and Methods

The study was conducted at Centre for Translational

Research, School of Studies in Biochemistry, Jiwaji

University Gwalior, where a diabetic clinic runs every

weekend. The subjects who attended the diabetic clinic

within the age group of 40-60 years were asked to undergo

an OGTT. The subjects were instructed not to consume

unusually large meals, alcohol and undergo vigorous

exercise on the preceding day of the test. After an

overnight fast of at least 10-12 hours, all the participants

underwent a standard 75-g OGTT. Participants identified

as having impaired glucose tolerance (IGT) as per WHO

criteria were catagorized as prediabetic subjects.
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The subjects were also advised to not to change their

food habits and lifestyle during the study period. A written

consent was obtained from each participant before

registering for the study. The study protocol was duly

approved by the Institutional Human Ethics Committee

(JU/IHEC/20/13-A/18). Participants who consumed

honey or any form of herbal extract in past the 3 months

before enrolling in the study, and individuals with chronic

diseases, pregnant women, and those who indicated a

history of drug or alcohol abuse were excluded from the

study.

Subjects in the non-diabetic as well as prediabetic group

were administered with 70 g/day of AH dissolved in 130

mL water on empty stomach every day early in the

morning, consecutively for 60 days. Attendance was

maintained throughout the study period so that regular

consumption of honey was ensured.

Fasting blood glucose level, HbA1c and haematology

parameters were measured at baseline and at 60th days

of the study period. Blood glucose was assessed by GOD-

POD method,18 HbA1c by Colorimetric method,19 Hb by

Sahli method,20 RBC, MCV, MCH, MCHC and PCV by

Macrohaematocrit method,21.  Outline of the study is

presented in fig 1.

All the data analysis was performed using IBM SPSS

ver. 17 software. Data of glycaemic parameter and

complete blood profile of subjects is expressed as mean

and standard deviation whereas percentage change is

expressed as percentage. Paired t test was used to

compare the mean. P value of <0.05 is considered as

significant.

Results

The subjects in the non-diabetic and prediabetic group

were administered 70g honey for a period of 60 days.The

study revealed that AH honey supplementation

considerably reduced FBG (9.8%) in the non-diabetic

group compared to the prediabetic group (6.5%). HbA1c

level was also reduced by 4.1% and 3.0 % respectively in

the prediabetic group and the non-diabetic group. (Table:1)
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It was observed that supplementation of AH remarkably

improved haematological parameters i.e., Hb (9.2%), RBC

(18.2%), and PCV (4.6%) in the prediabetic group. A

noteworthy improvement was also observed in the non-

diabetic group, whereas MCV showed a significant

decrease (p<0.05) and MCHC increased respectively in

both groups. Details are provided in table 1.

Discussion

Individuals with prediabetes are reported to be at high

risk of developing diabetes and advancing to its

complication.22 Therefore, identifying prediabetes is

worthwhile so that preventive measures may be taken.

Earlier high prevalence (5.7%) of prediabetes in Gwalior-

Chambal region has been reported. The incidence of

prediabetes is alarmingly increasing diabetes risk in this

area.16 The number of prediabetic individuals is at a high

level worldwide and they have an increased risk of

developing diabetes, causing severe physical impairment

and heavy financial burden. Recently, use of various

dietary supplements is increasingly common, in different

diseases. The effects of dietary supplements have been

confirmed in some studies among prediabetic individuals.23

Honey is the natural sweetener reported to exhibits low

glycemic response and glycemic index compared to

common sweeteners.17

In a study, honey tolerance in prediabetic subjects was

assessed. The finding has demonstrated the ameliorating

effect of honey on selected biochemical parameters in

prediabetic subjects within the experimental groups. 24 As

apparent from the results obtained in our study, the mean

difference in FBG values indicated a significant reduction

(p<0.01) in non-diabetic and prediabetic groups when

compared with the baseline values. A significant lowering

(p<0.05) of HbA1c was observed in the prediabetic group

with a considerable improvement in the non-diabetic group.

Similar effect of tualang honey has been reported in a

study. However, based on current literature, one may

suggest that tualang honey might possibly exert its

hypoglycaemic effect through fructose which is its

predominant constituent.25 Fructose neither increases

plasma glucose nor its metabolism requires insulin

secretion.26 Dietary fructose is known to activate

glucokinase which is a key enzyme involved in the

intracellular metabolism of glucose. It catalyzes the

conversion of glucose to glucose-6-phosphate thereby

decreasing blood glucose.27 The findings of yet another

study revealed that fructose stimulated insulin secretion

from an isolated pancreas.28 Individuals with lower

haemoglobin without anaemia had higher HbA1c at the

same fasting glucose level within the non-diabetic range.29

Prediabitic subjects have high risk of developing diabetes

and honey has a very long history of low-risk food use.30

According to a study, honey administration reduced PGL

(plasma glucose level) and insulin in normal subjects

compared with dextrose administration. Therefore, with

use of honey development of hyperinsulinemia may be

avoided, as encountered with other sources of

carbohydrates. Honey contains fructose in addition to

various minerals and antioxidants. Small amounts of

fructose could increase hepatic glucose uptake and

glycogen storage and reduce glycemia and insulin

levels.31

In the present study, we evaluated the role of Arhar honey

on the selected haematological parameters viz. Hb, RBC,

PCV, MCV, MCH and MCHC.Monitoring of

hematological parameters on the administration of Arhar

honey for 60 days, a significant increase (p<0.01) in Hb

and RBC; was demonstrated in the non-diabetic group

and the prediabetic group.

Earlier Noori S reported that honey increased serum iron

by 20% and decreased plasma ferritin by 11%. It

increased the percentage of monocytes by 50%, and

increased lymphocyte and eosinophil percentages slightly.

It caused slight elevations in blood zinc, magnesium,

haemoglobin, and packed cell volume in the study

subjects.32 Yet another study indicated that routinely

measured hematological parameters were also associated

with insulin resistance and incident type 2 diabetes.33-36
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In the present study, a remarkable improvement in PCV

(p<0.01) was seen in prediabetic group and MCV and

MCHC was significantly (p<0.05) improved in subjects

of non-diabeticgroup. Results of a Californian study were

in accordance with our findings indicating that human

subjects administered with two honey treatments showed

that honeyeaters have the benefit of haematoprotection

in addition to blood proliferation. 37 Honey has been

reported to be beneficial to people suffering from

anaemia.38Another Study, also documented enhanced

hematology and immune response in rats fed 10%

honeydew honey supplemented diet 39 Respectively

research concluded that haematological indices could be

utile indicators of vascular complication and glycaemic

control in type 2 DM patients. Thus, they are important

for the evaluation and early management of patients with

pre diabetes.40

Limitations

The present study was conducted on a small sample.There

is a need for a larger randomized clinical trial to evaluate

the effects of honey as a complementary therapy in

prediabetic subjects in comparison with the non-diabetic

subjects.

Conclusion

In conclusion it was found Arhar honey administration

significantly improved Hb, RBC and PCV in subjects with

impaired glucose tolerance. Therefore, honey may prove

to be a complementary therapy in amelioration of

haematological parameters in prediabetic state.
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