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ABSTRACT

Objective: Assess The Effect Of Natural Honey On The Modifiable Cardiovascular Risk Factors
In Overweight And Obese Individuals. Study design: Open labeled experimental study
convenience sampling. Setting: Isra University, Karachi Campus, Pakistan, during April 2016 to
May 2016. Subjects were enrolled from family members, friends and hospital staff Methods: A
total of 50 subjects overweight or obese fulfilling WHO South Asian criteria were divided into two
groups, 30in the honey group and 20 in the control group. Seventy grams honey in 250 milliliters
of water was consumed in the fasting state for 30 days, 27 subjects completed the study period.
Fasting glucose, BMI, WC, BR, TL, TC, LDL-C, HDL-C, VLDL, TG, NHDL-C, TC: HDL-C Ratio, LDL-
C:HDL-C Ratio and TG: HDL-C Ratios were measured at baseline and day 31 Results: There was
a reduction in mean WC 93.93+9.57 to 91.26+9.07 p value< 0.006 (95%CI87.67-94.85), BMI
Improved obese n=11 (40.74%) subjects to Nn=8(29.62%) p value< 0.000. and normal to
overweight in 19 (70.37%), mean fasting blood sugar reduced from mean 95.78+9.60 to
92.26+10.92,P< value 0.034 (95% CI 87.94-96.58),both systolic and diastolic blood pressures
reduced P value< 0.005 (CI107.74-120.46)and P value <0.0446-78.95) respectively. Hypertension
normalized in n=2 (7.46%) p-value<0.024, T Lreduced from mean670.22+256.65 to
620.04+210.82 p< value 0.015(95% C | 536.64-703.43) and at end of 30 days was normal in n=23
(85.18%) p value <0.002.TG were normal to borderline in n=24(88.8%) p value< 0.000. The TC was
normal in 24(88.9%) and borderline in 3(11.11%) at the end of 30days and none of the patients
remained in high group p value<0.005. Mean TC reduced P value <0.037 (95%Cl 168.16-187.7)
from 187.07+32.88 t0177.96+24.77 The LDL- C was normal to borderline in all n=27 (100%) p
value< 0.000..The NHDL-C at the end of 30days was normal inn=21 (77.8%) at end of study
compared to n=17(62.96%) at the baseline no patient was in the high group p value<0.000, The
HDL- C was normal to desirable in n=11(40.74%) p value< 0.019.In the control group lacked
improvements in all parameters. Conclusion: Natural honey significantly reduced BMI, WC,
fasting blood glucose, systolic and diastolic blood pressures and, hypertension. TG, TC, TL, LDL-
C,and NHDL-C. HDL-C did not show a dramatic increase. HDL-Csub types exist in ethnic groups.
NHDL-C has emerged as a predictor of CVD risk in South Asian race.
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INTRODUCTION

In a Hadithnarrated from Abu Hurairah that the
Messenger of Allah (fjiﬁ'?)said: “Whoever eats
honey three mornings each month, will not suffer
any serious calamity.”'Several studies have been
performed forassessing its benefits in a variety of
infective diseases, hyperglycemiaand

23,4

cardiovascular diseases™ One of the leading
causes of morbidity and mortality is
cardiovascular diseases (CVD) worldwide.
According to World Health Organization (WHO),
17.3 million people died of CVD in 2008°Risk
factors that can be modified
includediet®’smoking, sedentary lifestyle and
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alcohol intake. Increased levels of serum
totalcholesterol (TC) along with low-density
lipoprotein cholesterol (LDL-C) are one of the
most important reversible risk factors for
cardiovascular morbidity and mortality’. The
American College of Cardiology and the
American Heart Association (ACC/AHA) have
issued guidelines to decrease TC and LDL-C.
(Cholesterol Treatment Guidelines, (CTG) to
reduce modifiable risk factors)®.

Statinsi.e.3-hydroxy-3-methylglutaryl-coenzyme
Areductase inhibitors reduce CVD events and are
used both for secondary and primary prevention®.
However natural honey with its rich constituents
of vitamins, enzymes, and minerals also has a
lipid lowering effect.”This study was undertaken
to evaluate the effects of honey in lowering
modifiable CVD risk factors when taken in the
fasting state in overweight and obese adults.

MATERIALAND METHODS

Subjects: Atotal of 50 subjects, were selected, 30
subjects in the honey group of whom 3 dropped
out leaving 27,mean age 35.81 SD+ 11.2ranges
21-64,12 were females and 15 males. Ofthe 20 in
the control group mean age was 35.85+ 14.01
ranges 24-72. Females were 12 and males
8.Subjects were selected according to South
Asian criteria for BMI categories.” Individuals
included were overweight if their BMI was found
to be> 23 kg/m*and obese if BMI was 27.5 kg/m°or
more and represented high risk. Diabetics and
patients with co-morbidities,chronic and
debilitating diseases and pregnancy were
excluded.

Participants in this open labeled experimental
study convenience sampling were allocated to
honey group from friends, family and from staff of
Isra University who were reliable and motivated
for taking honey in the fasting state. Controls
were selected from the friends of staff of and staff
of Isra University. Height without shoes (in
meters) and weight (in kilograms) was taken and

BMI was calculated as weight divided by heightin
meters squared (kg/m?)'" Waist Circumference
(WC) was measured at the mid-point between the
lower costal margin and the level of the anterior
superior iliac crest as recommended by
WHO".Therecommended criteria for South Asian
was abnormal for Men if 90 cm and for Women if

80 (13).Blood pressure (BP) was measured with
the patient in the sitting position; the rightarm BP
was measured with a mercury sphygmoman-
ometer with an appropriate cuff size.
Hypertension was defined as a systolic BP
=>140mmHg and/or diastolic BP =90mmHg
according to the criteria of The Joint National
Committee on Hypertension 7(JNC 7)".
Demographics included sex, age, marital status,
household income, and address. Subjects in
intervention group were given thirty 250 mL
bottles containing 70 grams honey measured on
an electronic balance and were asked to dissolve
it in water to the top and consume it in the fasting
state each day. Honey used was 100% natural
clover honey brand name Sue Bee Honey"and
control group received no intervention. All
subjects provided Informed consent and approval
was taken from the Al Ibrahim Ethical Committee.
As Isra University had no committee. Anonymity
was maintained

Biochemical Analysis

A 5 ml blood sample was obtained from all
subjects after a14 hour overnight fast and
collected into the test tubes to obtain serum,
which was obtained by low speed centrifugation
at 1500 x g for 10 min. Serum was separated and
used for the assessment of fasting blood glucose.
Lipid profile included total lipids,(TL)total
cholesterol (TC)Triglycerides(TG),low density
lipoprotein cholesterol( LDL- C),high density
lipoprotein cholesterol(HDL- C),non- high density
lipoprotein Cholesterol (NHDL-C), Cholesterol:
HDL-C Ratio, Cholesterol: LDL-C Ratio,
Triglycerides: HDL C-Ratio Test was done on
Beckman CoulterAU480 completely automated,
random access Clinical Chemistry analyzer®.
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L. . Honey Group (n=27)
Statistical analysis Parameters Baseline After 30 days | P-value
Data. was analyzed thro_ugh the software SPSS SBP(MmHg) 11762115 11412137 o
VHer_SIﬁ: V\QIO:OhtThedCé)ﬂttlnll'JOUSdV[a)'rlatb|Ie.S é'IAged’ 95% Confidence Interval | 112.11-123.25  107.74-120.46 '
eight, Yveight, and oystolic ..an lastolic Bloo DSBP(mmHg) 74.8+19.8 75.2+17.7
Pressure) were presented in Mean Standard : 0.04
.. ) . 95% Confidence Interval @ 65.34-84.44 71.46-78.95
Deviation. All categorical variables (Gender, BMI, -
. . Waist Circumference (cm) | 93.93+9.51 91.26+9.07
Ethnic group, and Hypertension) were presented 45% Confid ———To0160700 67 67.00.85 0.006
. . ontidence Interva 10-91. .0/-94.
in frequencies and percentages. To see the BMOI (ka/m?) y724.69 26812454
. i . m +4, .01x4.
significance one way ANOVA, ANCOVA or Chi E 0.134
. . . 95% Confidence Interval @ 25.14-28.86 25.02-28.61
Square test was applied for different variables. P-
value < 0.05 was considered to be statistically Fbs (mg/dD %.78=960 | 9226=10.92 0.034
. e 0 i - -
S|gn|f|cant. 95% Confidence Interval = 91.98-99.58 87.94-96.58
Cholesterol (mg/dl) 187.07+32.88  177.96+24.77 0.037
RESULTS 95% Confidence Interval ' 174.07-200.08 = 168.16-187.76 '
Comparing the results of both groups at end of 30 Triglycerides (mg/dl) /14845422 | 137.4129520 |
days, there was a significant reduction in mean 95% Confidence Interval  104.46-191.54  99.74-175.07
waist circumference 93.93+9.51 (95% CI 90.16- ML (mg/dD M.74+889 |3807+907 | oo
97.69) t091.26+9.07 (95% C|87.67-94.85), P 95% Confidence Interval @ 38.22-45.26 34.49-41.66
value<0.006.(Table 1) and (Table Il), Fasting blood LDL (mg/di) 115.81+27 N3.07223.84 | o4
sugar reduced from mean 95.78+9.60 (95(%) Cl 95% Confidence Interval ' 105.13-126.50  103.64-122.51 .
91.98-99.58) 10 92.26+10.92 (95% CI 87.94-96.58), P VLDL (mg/dI) 29.56+12.02 | 27.33+13.44 0.24
value<0.034. 95% Confidence Interval = 20.84-38.27 20.02--34.65 '
Total lipids (mg/dl) 670.22+256.65  620.04+210.82 0ot
In the honey group both mean systolic and 95% Confidence Interval | 568.69-771.75 | 536.64-703.43 =
diastolic blood pressures reduced P value Cholesterol: HDL-C Ratio | 4.56+1.42 5.0+1.33 0,003
<0.005(95%CI1107.74-120.46)and P value 95% Confidence Interval | 3.99-5.12 4.47-5.53 '
<0.04(95% CI171.46-78.95) respectively. LDL-C: HDL-C Ratio 2.89+0.84 3.22+0.97 001
95% Confidence Interval | 2.55-3.22 2.84-3.61 '
T Lreduced P value< 0.015 from mean Triglyceride: HDL-C Ratio | 4.0+1.7 4.15+1.81 063
637
670.22+256.65 (95% CI 568.69-771.75)to 95% Confidence Interval | 2.13-5.87 2.60-5.70
620.04+x210.82 (950/0 Cl 536.64-703.43) TC dropped NHDLC (mg/dl) 145.37+32.92  140.0+27.66 0155
from mean187.07+32.88 (95% Cl 174.07-200.08) 95% Confidence Interval | 132.35-158.39 | 129.06-150.94 =
t0177.96+24.77 (95% CIl 168.16-187.76)P value
<0.037. Honey Group (n=27)
VLDL-C was 29.56+12.02 (Cl 20.84-38.27) and Parameters Baseline After 30 days | P-value
reduced t027.33+13.44 (CI27.33+13.44) P value SBP(mmHg) 111.6+12.7 110.74+17.6 0355
<0.24. 95% Confidence Interval = 105.52-117.84 = 101.74 '
DSBP(mmHg) 75.9+7.9 75.7+7.6 oot
HDL- C decreased from 41.74+8.89,(95% CI138.22- 95% Confidence Interval = 72.10-79.78 | 72.09-79.37 '
45.26)t0 38.07+9.07(95% CI 134.49-41.66) P value< Waist Circumference (cm) | 93.56+9.81 94.51+9.11 01
0.000 95% Confidence Interval | 88.97-98.15 90.25-98.78 '
BMI (kg/m2) 26.55+3.37 26.84+3.72 0s
The AHA recommended Cholesterol: HDL-C 95% Confidence Interval = 24.97-28.13 | 25.09-28.58 '
Ratlo and LDL-C: HDL-C Ratio showed no Fbs (mg/d)) o350 | Sesextel |
improvement. 95% Confidence Interval = 89.37-97.72  89.87-101.22 |
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Cholesterol (mg/dl) 172.60+31.35 = 171.85:35.04 0.844 97 97
95% Confidence Interval | 157.92-187.27 = 155.44-188.25 30
Triglycerides (mg/dl) 128.6+55.2 123+55.1 054 gg
95% Confidence Interval 102.72-154.47 = 97.18-148.81 ' 15
HDL (mg/dl) 453522010 | 418521702 | 1g 0 0
95% Confidence Interval 35.94-54.75 33.79-49.90 ' 0 ]

LDL (mg/dl) 10052272 | 1123542792 | Nmma'f:loomgl/d' Impaired
. orma
95% Confidence Interval = 96.76-122.33 | 99.27-125.42 After 30 days
VLDL (mg/dl) 26.6+11.5 24.9+10.9 Figure 4: Triglycerides: mg/dl (Honey Group)
0.349
95% Confidence Interval 21.19-32.00 19.78-30.01
Total lipids (mg/dl) 615.7+166.02 = 597+165.57 0.35 2
95% Confidence Interval 537.99-693.44  519.50-571.00 25 20
Cholesterol: HDL-C Ratio = 4.46+0.83 4.55+1.01 0.368 20
95% Confidence Interval | 4.07-4.85 4.07-5.02 ' 15
LDL-C: HDL-C Ratio 2.93+0.71 2.93+0.84 0512 10 o 3 5 3 .
. 5
95% Confidence Interval = 2.60-3.26 2.59-3.38 0 [ | ' [ | ' Ar—
i ide: - i Normal Border line 150- High 200- Very High
Triglyceride: HDL-C Ratio | 3.36+1.37 3.21+1.46 0.614 <150ma/dl 19omg/d 490ma/dl >500mg/dl
95% Confidence Interval 2.71-4.00 2.52-3.89 B Normal After 30 days
NHDLC (mg/di) 135.3%27.1 134.9+30.8 0.903 Figure 5: Fasting Blood Sugar mg/dl: (Honey Group)
95% Confidence Interval 122.57-148.02 = 120.47-149.32
21
19 P=0.002
25 29 23
20 25
15 8 6 20
10 15
5 10 5 4
: ; -y
Baseline After 30 days
0 NCEP Recommendation Abnormal
M Normal Abnormal 450- 1000
Figure 1: Systolic blood pressure mmHg (Honey Group) B Normal After 30 days

19 21

25

20

15 8 6
10

5

0 Baseline After 30 days
M Normal Abnormal

Figure 2: Diastolic blood pressure mmHg (Honey Group)

P=0.000!

20 17
14
15 11
8

10

5 2 2

0

Healthy Weight Over weight at Risk Obese
M Normal After 30 days

Figure 3: BMI (kg/m2): South Asian Criteria (Honey Group)

Figure 6: Total LIPIDS mg/dl (Honey Group)

Hypertension (Figure I) became normal in
n=2(7.41%)P-value< 0.024. BMI improved obese
subjects at end of 30 days were n=8(29.62%) as
compared to n=11 (40.74%) P value<0.000 and
normal to overweight in 19 (70.37%).Triglycerides
were normal to borderline in n=24(88.8%), P value
<0.000. Total lipids were normal at the end of 30
days in n=23 (85.18%) P value< 0.002.The NHDL-
Cin n=21(86.8%) was in the desired range at end
of study as compared to n=17(61.3%),on day 1P
value <0.000.

The TC was normal in 24(88.9%) and borderline in
3(11.11%) at the end of 30days and none of the
patients remained in high group P value<0.005.
(Figure 1) The LDL Cholesterol was normal to
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borderlineinalln=27 (100%) P value <0.000.The
HDL -C Cholesterol however was normal to
desirablein n=11(40.74%)Pvalue<0.019.

The NHDL-C at the end of30days was in normal
range n=21 (77.8%) at end of study compared to
n=17(62.96%) and no patient was in the high
group P value<0.000, The AHA recommended
ratio showed no improvement in 2of the three
categories, Cholesterol: HDL-C Ratio p-value
0.003 and LDL-C: HDL-C Ratiop value <0.01.

In the control group there were no
improvementsin all parameters.

DISCUSSION

Cardiovascular diseases have a number of risk
factors, some are not modifiable like age,
gender and family history"™ the modifiable
ones are hypertension, dyslipidemia, diabetes
mellitus , lifestyle modifications such as a
healthy diet , giving up smoking and alcohol,
physical activity and control of obesity®’

Honey was used to assess its role in
ameliorating the modifiable risk factors in CVD.
Elevated waist circumference (WC) is an
important risk factoras compared to BMI as it
reflects the distribution of visceral body fat"?. It
is manifested as central obesity leading to a
higher risk of developing hypertension, diabetes
mellitus, and hyperlipidemia®. In the present
study both BMI and WC improved, obese
subjects at end of 30 days as compared to
baseline were 29.62% as compared t040.74%
and normal to overweight in 70.37%,P value<
0.000. There was a reduction in mean WC from
93.93+9.57 to 91.26+9.07 P value< 0.006
(95%confidence interval 87.67-94.85)

A United States study showed that leptin levels
were lowered in the serum of honey fed ratswith
subsequent reduction in weight gain and
obesity compared to a diet of equal energy®.
Similar results were found in 2 studies in New
Zealand in rats®* An Iranian study found that 70

g of natural honey reduced body weight by 1.3%
and body fat by 1.1%in overweight and obese
subjects®. A study from Quetta Baluchistan
showed that 70 g of honey had a favorable
response in weight reduction and lipid profile.”

The meanfasting blood sugar reduced from
95.78+9.60t092.26+10.92 P value <0.034 (95%
Cl 87.94+96.58.) Two patients with impaired
fasting glucose were normal at the end of the
study period. Other studies have shown that
honey reduces fasting glucose™** by 5 %.
Honey lowers fasting glucose, by increasing
fasting and 2-h postprandial C-peptide®. A study
by the author® on 97 patients with type2
diabetes in a honey tolerance test showed that
the rise in blood glucose level at 60 and 180
minutes was significantly lower in the honey
group compared to the standard 75g grams
glucose tolerance test moreover low dose honey
30 grams reduced sugar levels to normal in 10%
of patients. Honey significantly decreased blood
glucose level in diabetic rats and TC, TG, LDL,
VLDLin another study.”

Comparing the blood pressure results of both
groups at end of 30 days in the honey group
both systolic and diastolic blood pressures were
reduced P value< 0.005 (CI107.74-120.46)and P
value <0.04(95% CI 71.46-78.95) respectively. In
the honey group 7.46% patients with
hypertension became normotensive P-
value<0.024.They were asked not to take anti
—hypertensives.

A Malaysian study usedtualang honey for 3
weeks in diabetic rats with hypertension with
reduction in systolic blood pressure®* another
group found that inhalation of honey reduced
systolic and diastolic blood pressure60 and 120
min afterinhalation.”

Total lipids were normal at the end of 30 days in
85.18% P value< 0.002,Triglycerides were
normal to borderline in 88.8% p value
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<0.000.Although mean VLDL -C reduced after
honey P values, were not significant. The TC was
normal in 88.9% and borderline in 11.11% at the
end of 30days and none of the patients remained
in high group P value<0.005. The LDL- C was
normal to borderline in 100% P value <0.000.The
AHA recommended ratio showed no
improvement in 2of the three categories. In the
control group there were no improvements in all
parameters.

Several studies support the improvement in
lipid profile. In Iran, 48 patients with type 2
Diabetes Mellitus received natural honey for
eight weeks; with a resultant decrease in TC,
LDL-C, and TG and increased HDL-C)*. Two
more lranian studies showed that Honey
improved the lipid profile such as TC, TG and
LDL and HDL**A study from Quetta found a
decrease in TC, LDL -C and TG, and increase in
HDL-C in young healthy adults®*.The NHDL-C
was in the desired range in 86.8% at end of study
as compared to 61.3% P value <0.000. The
importance of NHDL-C should not be
overlooked .There are ethnic differences in the
various lipid parameters, are trospective study
found that low levels of NHDL-C was arisk factor
forCVD.”

HDL -C was normal to desirable in 40.74%pvalue
<0.019 but the mean value decreased from
41.74+8.89, (95% CI 38.22-45.26) to 38.07+9.07
(95% Cl134.49-41.66) p value< 0.000.

The decrease in mean HDL-C value may seem
unexpected as it is believed to remove excess
cholesterol from peripheral cells and
atherosclerotic plaques to the liver’. This view
has been challenged®*), as elevated HDL-C
that is genetically raised does not protect
against myocardial infarction®*. Variant
apolipoproteins are responsible low HDL-C*.A
study from Multan® found honey to have a
lowering effect on lipids as a whole but only an
imperceptible increase of HDL-C in some ethnic

groups. This supports the presence of subtypes
of HDL in Pakistan as well.” High level of HDL-C
alone is not a predictor of low risk in the
presence of high levels of LDL-C and TG®. The
current concept of HDL-C is that molecules may
either be functional or dysfunctional “* and
gualitative molecules are more important than
the quantitative ones. It is highly likely that HDL-
C molecules in this study despite the decrease
in mean value became more functional as seen
by the improvement in all modifiable risk
factors. Studies'"***" have looked into
dysfunctional HDL--Cin groups of patients with
high risk factors and studied the different
subtypes of HDL for predicting risk for CVD.
Qualitative molecules are less important
quantitative ones.”

CONCLUSION

Natural honey was effective in improving all the
modifiable risk factors for CVD significantly. The
HDL -C although did not increase as
expectations but as the concept of HDL-C has
changed ethnicsub types differ in levels, high
HDL-Cin isolation is not protective in the
presence of elevated TG and LDL-C.
Furthermore dysfunctional molecules exist, and
honey most likely made them functional. There
isnow arole for NHDL-C as well forin identifying
subjects at high risk for CVD especially in South
Asians.

LIMITATIONS

The number of patients were limited as it was
difficult to rely on subjects to take honey in a
fasting state .It would be interesting to study the
different subtypes of HDL-C in ethnic groups in
Pakistan and dysfunctional molecules where
facilities are available.
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