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ABSTRACT

Olive tree leaves have been widely used in traditional medicine for its antioxidant, antihypertensive, hypoglycemic,
hypocholesterolemic and cardioprotective activity. A clinical study was conducted to evaluate the anti-
hypertensive effect of olive leaves herbal tea (50 g of dried and ground leaves in 250 ml of warm water/twice daily
for 28 weeks) in type 2 diabetic patients (n=31, 13 women and 18 men) diagnosed with prehypertension. The
primary efficacy in reducing of SBP and DPB was seen after only 4 weeks of the study. At the end of the study,
blood pressure dropped to normal values in of 53% women and 61.11% of men (-11.2 mm Hg and -6.7 mm Hg for
SBP and DBP respectively in women subjects; and -8.3 mm Hg and -6.7 mm Hg for SBP and DBP respectively in
men subjects). Olive leaves herbal tea, at the dosage regimen of 500 mg twice daily, may represent an effective diet
regimen that lowers blood pressures in type 2 diabetic subjects diagnosed with prehypertension as the JNC 7

report.
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INTRODUCTION

Type 2 diabetes (T2DM) is one of the fastest growing
public health problems in developing countries and is
associated with a 70% to 80% chance of premature death
from cardiovascular disease (CVD) and stroke.! It is
estimated that the number of diabetic patients will double
in 2030 to reach about 366 million and this increase has
been highly linked to the westernized dietary patterns,
physical inactivity and increasing rates of obesity and
metabolic syndrome.)  Type 2 diabetes patients
generally carry a number of risk factors for CVD,
including hyperglycemia, hypertension, dyslipidemia,
alterations in inflammatory mediators and coagulation
parameters, as well as other risk factors which are
closely associated with insulin resistance.®!

Epidemiological studies have indicated that hypertension
and type 2 diabetes are frequently associated conditions
and their concordance is increased in populations.
Hypertension affects more than 40% of diabetic patients
and cardiovascular disease risk doubles for each
increment of 20/10 mm Hg."® The JNC 7 report has
introduced a new classification that includes the term
“prehypertension” for those with blood pressure ranging
from 120 to 139 mm Hg systolic (SBP) and/or 80 to 89
mm Hg diastolic blood pressure (DBP). This new
designation is intended to identify those individuals at

high risk of developing hypertension and who are not
candidate for drug therapy. They are unambiguously
advised to adopt healthy lifestyles which could reduce
blood pressure, decrease the rate of progression of blood
pressure to hypertensive levels with age, or prevent
hypertension entirely.” Except for individuals with
prehypertension who also have diabetes, those patients
should be considered candidates for appropriate drug
therapy if a trial of lifestyle modification fails to reduce
their BP to 130/80 mm Hg or less.® The United
Kingdom Prospective Diabetes Study (UKPDS)!
demonstrated that each 10 mm Hg decrease in SBP was
associated with average reductions in rates of diabetes-
related mortality of 15%; myocardial infarction, 11%;
and the microvascular complications of retinopathy or
nephropathy, 13%.

Non-pharmacologic interventions such as healthy diet
and exercise are first-line therapies and are used with
pharmacologic therapy when necessary. The American
Diabetes Association (ADA) does not recommend a
specific diet over another for the diabetic patients. On the
other hand, the ADA lists three different types of diets
either low-carbohydrate, low-fat calorie-restricted or
Mediterranean diet as a mean for weight loss for
individuals who have or are at risk of having diabetes
and it was proven to be associated with 52% reduction of
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diabetes mellitus incidence.®® Mediterranean diet is
known for its health benefits, especially given to the
large amount of polyphenols found in fruits, vegetables,
bread, cereals and olive oil.*”

There are five groups of identified phenolic compounds
in olive tree and oleuropein is the most abundant
phenolic compound in olive leaves, followed by
hydroxytyrosol,  luteolin-7-glucosides,  apigenin-7-
glucosides and verbascoside."! These polyphenols have
numerous beneficial effects to human health, such as
antioxidant capacity, anti-hypertensive, hypoglycemic,
hypo-cholesterolemic, cardio protective, anti-
inflammatory efficacy.[*2®!

As a successful management of CVD associated with
diabetes represents a major challenge to the clinicians.
The present study sought to confirm the hypertensive
lowering efficacy of the olive leaves herbal tea in type 2
diabetic adults.

MATERIALS AND METHODS

Preparation of olive leaves herbal tea

Olive leaves were collected from Safita area, a coastal
region in Tartous/Syria. They were scientifically
approved in the Department of Botany, Al-Andalus
University for Medical Sciences. The plant was cleaned
and shed dried at 25°C, then ground with a blender. A tea
was prepared by soaking 5 g of dried and ground leaves
in 250 ml of warm water for about 5 min. Finally, the tea
was filtered.

Study design

The present study is a clinical trial of 28 weeks duration.
The study group (n = 31, 13 women and 18 men) was
recruited from a convenience sample of consecutive
patients treated at the diabetic clinic in Tartous between

November 2015 and May 2016. The eligible patients had
been diagnosed with type 2 diabetes, were 25-69 years
of age, had a body mass index < 40 kg/m? were on oral
(metformin or sulfonylureas) and/or diet therapy for
T2DM and were diagnosed to have prehypertension s
described by the JNC 7 report. The excluded patients
were on insulin therapy; had hepatic or renal
dysfunction; pregnancy or breastfeeding during the trial
period.

All patients were asked to complete validated activity
and dietary behaviors questionnaires at baseline and were
encouraged to perform moderate physical activity daily
and to follow general healthy dietary patterns as
described by the American Dietary Guidelines 2010.

A written consent was obtained from the participants,
expressing their willingness to participate in the study.
Ethical approval was obtained from Al-Andalus
University for Medical Sciences prior to commencement
of the study.

Participants received the olive leaves’ tea two times per
day during the whole 28 weeks of the study. During the
follow up period all patients were given a monthly
checklist form to confirm adherence to herbal tea use.
SBP and DBP were measured every 4 weeks.

Measures

BMI was calculated by measuring weight in light
clothing and no shoes, and measuring height to a wall
mounted ruler. Blood pressure (BP) was measured with a
special precaution to reduce the variation of BP value
with resting values; individuals were requested to take
10 minutes rest prior to measuring the BP with a
standard electronic BP measuring instrument (Table 1).

Table 1. Baseline measurements of systolic blood pressure (SBP) and diastolic blood pressure (DBP).

Women Men
Number of patients 13 18
Age (years) 25-56 29-69
BMI (kg/m?) 31.56+2.26 36.23+3.19
Fasting glucose level (mg/dL) 193+36.11 162.38+42.64

Antidiabetic drugs

Metformin 76.92%
Sulfonylureas 23.07%

Metformin 66.66%
Sulfonylureas 33.33%

SBP (mm Hg)

133.84+6.81

133.88+5.66

DBP (mm Hg)

83.84+5.82

84.44+6.43

Fasting blood samples were collected in EDTA vial and
plasma was separated by centrifuging the blood samples
at 8000 rpm for 10-15 minutes following which glucose
was determined by the glucose oxidase method (Table
1).

Statistical analysis

Baseline descriptive data are presented as mean +
standard deviation (SD). ANOVA test with repeated
measures was used to compare each parameter in each

group before and after the treatment. In addition, p<0.05
was considered statistically significant.

RESULTS

Effects on blood pressures

At the beginning of the study the mean blood pressure in
women subjects was 133.84+6.81 mm Hg for SBP and
83.84+5.82 mm Hg for DBP, while it was 133.88+5.66
mm Hg for SBP and 84.44+6.43 mm Hg for DBP in men
subjects (Fig. 1).
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Fig. 1. Blood pressure levels throughout the study in
both women and men subjects with baseline SBP level
of > 120 mm Hg and DBP level of > 80 mm Hg. The
number of subjects was 13 women and 18 men.

After 4 weeks of study, a small statistically significant
decrease (p < 0.05) in SBP and DBP in both subject
groups was seen (-0.8 mm Hg and -0.2 mm Hg for SBP
and DBP respectively in women subjects; and -0.2 mm
Hg and -0.6 mm Hg for SBP and DBP respectively in
men subjects). The Olive leaves herbal tea demonstrated
a significant lowering blood pressure effect at 8 weeks of
the study with -4.6 mm Hg and -2.5 mm Hg decrease for
SBP and DBP respectively in women subjects; and -5.5
mm Hg and -2.8 mm Hg decrease for SBP and DBP
respectively in men subjects. At the end of the study and
as presented in Table 2, the SBP and SBP dropped to
normal values in 53% of women and 61.11% of men (-
11.2 mm Hg and -6.7 mm Hg for SBP and DBP
respectively in women subjects; and -8.3 mm Hg and -
6.7 mm Hg for SBP and DBP respectively in men
subjects).

Table 2. Measurements of systolic blood pressure (SBP) and diastolic blood pressure (DBP) after 28 weeks of the

study.
Women Men
Number of patients 13 18
BMI (kg/m?) 29.92+4.15 37.01+5.12
Fasting glucose level (mg/dL) 122.46+21.89 117.77+30.28
SBP (mm Hg) 122.69+8.90 125.55+10.25
DBP (mm Hg) 77.30%4.64 77.77+6.06
DISCUSSION The mechanism of action by which olive leaf extract

A prophylactic blood pressure lowering action of the
olive leaf extract has been shown in a preclinical study
with rats rendered hypertensive by daily oral doses of L-
NAME (NG-nitro-L-arginine methyl ester, 50 mg/kg) for
a period of 8 weeks.*"] The same extract was tested for 8
weeks as a food supplement at 500 or 1000 mg/day dose
in an open study including 40 borderline hypertensive
monozygotic twins with mild hypertension (systolic BP
of 120-160mmHg and diastolic BP of 80-95mmHg).
Systolic and diastolic blood pressure changed
significantly within pairs, depending on the dose.l*
Susalit et al. (2011) also found a beneficial effect of the
extract (500 mg twice daily) in subjects with stage-1
hypertension (SBP between 140 and 160 mm Hg)
compared with the effect of Captopril (12.5-25 mg twice
daily) for a period of 8 weeks.*? Means of SBP
reduction from baseline to the end of study were
—11.5+8.5 and —13.7+7.6 mm Hg in olive leaf extract
and captopril groups, respectively; and those of DBP
were —4.8+5.5 and —6.4+5.2 mmHg, respectively.*?
Consistent with the previous study’s result, in the current
study we also found a beneficial effect of the olive leaves
herbal tea in type 2 diabetic subjects with
prehypertension (with baseline systolic blood pressure
higher than 120 but lower than 139 mm Hg, and a
diastolic blood pressure higher than 80 but lower than 89
mm Hg) as shown in table 2.

exerts its anti-hypertensive effects is continuously being
studied. Oleuropein, the most abundant polyphenol in
olive leaf extract is suggested to be the main constituent
that exerts this anti-hypertensive effect. It enhances in a
dose-dependent manner the production of nitrite in LPS-
challenged mouse macrophages. This effect was blocked
by the iNOS inhibitor L-NAME, indicating increased
iINOS activity. Also, Western blot analysis of cell
homogenates shows that oleuropein increases iINOS
expression in such cells. Taken together, these data
suggest that, during endotoxin challenge, oleuropein
potentiates the macrophage-mediated response, resulting
in higher NO production, currently believed to be
beneficial for the cardiovascular system due to
vasorelaxant activities.'”! It was also proved that
oleuropein could be cleaved by pB-glucosidase to
derivatives with high ACE inhibitor activity and direct
L-type Calcium channel antagonistic activity directly and
reversibly.??! These results could explain the decrease
in SBP and DBP observed in our study as oleuropein
concentration in seven Syrian olive leaves varieties
ranged from 4.3£0.5 to 9.2+0.3 mg/g as reported by
Tayoub et al.?? Whether, its concentration in herbal tea
ranged varied from 0.103+3.7 mg/g of dried powder
soaked at 70°C for 5 minutes®®! and reaches 13.0+9.1
mg/g prepared by soaking dried powder gathered from
various cultivars of Iran at 60°C for 1 hour.*]
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CONCLUSION
Prevention and treatment by dietary means is of special
relevance, as recommended by WHO. The effect of olive

leaves herbal tea in

reducing blood pressure is

advantageous since lower levels are a target for reducing
the risk for cardiovascular diseases associated with
diabetes.

All persons with type 2 diabetes must be started on
primary prevention by encouraging healthy lifestyle diets
so as to reduce the risk of CVD. The use of this
intervention should be further investigated in a clinical
trial large enough to evaluate extract-drug interactions
and to come to an in-depth understanding on the ultimate
therapeutic potential of olive polyphenols.
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