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Abstract: Non-communicable diseases are severe world health problems mainly in sab Saharan- African countries
developing countries including Ethiopia. Cardiovascular diseases are one of the major non-communicable diseases increase
with rises of hypertension. Hypertension is elevation of systolic blood pressure greater than or equal to 140 mm Hg and/or
diastolic blood pressure greater than or equal to 90 mm Hg. A billion people affected globally and millions of them deaths
annually. It is significant risk factor for cardiovascular disorders. Some medicinal plants are traditionally used for treatments
hypertension. Psidium guava is one popular medicinal plant which is widely used in traditional medicine treatment of different
diseases such as diabetes, vomiting, diarrhea and dyslipidemia. The study was designed to identify the effect of P. guava leaf
extract on hypertension in guinea pigs. The study was conducted on eight male guinea pigs to measure the effect of ethanol P.
guava leaf extract by using invasive methods. The result was analyzed by using independent student t test and one way
ANOVA. Ethanol extract of P. guava leaf showed a significant (p=0.05, p=0.001) reduction of blood pressure of in
normotensive guinea pigs in dose dependent manner. The effect of P. guava leaf extract in reduction of blood pressure is may
be due to a number of phytochemical contents.
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9]. Dysfunction of arterial sub-endothelial cells, increased
activity of the renin-angiotensin-aldosterone system, central
nervous system dysfunction are major defects in biochemical
pathways in which hypertension can be developed [10].
There are many different types of drugs such as angiotensin
converting enzyme inhibitors, (ACE), angiotensin receptor
blockers (ARBs), alpha and beta blockers, calcium channel
blockers (CCBs) [11]. Almost all of these drugs have their
own side effects on human health.

Cheapness, less toxicity and easily available of many
medicinal plants, make them as potential sources of
medicines for different types of diseases worldwide. This is
mainly may be due to having of many phytochemical
ingredients that can attack different types of microorganisms,
scavenge reactive oxygen species and develops different

1. Introduction

Hypertension is elevation of blood pressure greater than or
equal to 140/90 mm Hg [1]. There are many consequences of
hypertension. An increase in its prevalence leads to dramatic
rises in the incidence of cardiovascular diseases (CVDs)
worldwide mainly in sub-Saharan Africa and its burden is
increasing from time to time [2, 3]. Different factors can
promote hypertension such as gender, diabetes, chronic
kidney disorders, age, genetic factors, alcohol consumption,
dyslipidemia, and smoking and so on [4, 5, 6]. It can be
primary which resulted from sedentary lifestyle and diet
which accounts for 90 to 95% and secondary resulted from
chronic kidney disorders which accounts for 5 to 10% [7, 8,
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drugs. About three-fourth of the world population relies on
plants’ products for their health care [12]. Above 80% of the
Ethiopian population depends on plants for their traditional
medicine for their healthcare [13]. Many hundreds of plants
have been using traditionally as a medicine for different
ailments. Plants can induce relaxation of vascular smooth
muscle by various mechanisms such as potassium channel
opening, calcium channel blocking, stimulating nitric oxide
activities and receptor antagonism [14]. This is might be due
to their richness of them with different phytochemicals.
Annona and Garlic were reported to lower an elevated blood
pressure by stimulating nitric oxide production, results
vasodilatation [15]. As reported [16], Mangifera indica
induced blood pressure reduction by balancing electrolytes.
As studied by [17], Anona muricata leaves aqueous leaf
extract showed decreased blood pressure in normotensive
Sprague Dawley rats through peripheral mechanisms
involving the antagonism of Ca®". Report done by [14, 18],
showed antihypertensive uses of fruit of lemongrass and
chayote. According to the investigation by [19], Parinari
curatellifolia locally is used in treating hypertension in South
Western Part of Nigeria. As reported by [20] on efficacy and
mechanisms of quercetin in treatment of hypertension, shown
vasorelaxation of isolated aortas of rats, by inhibiting the
action of endothelin-1 (ET-1) at the gene transcription level,
and promoted the production and action of nitric oxide on
endothelium cells. According to study done on bioavailability
of dietary polyphenols, quercetin improved endothelial
functions through inhibiting endothelial ET-1 production and
promoting nitric oxide production and bioavailability [21].
Psidium guava (P. guava) is a small medicinal tree.
Mexico, Central America, and northern South America were
its origin. Its family is Myrtaceae. It has been traditionally
used as a medicinal plant many parts of the world for a
number of ailments [22]. The red (P. guajava var. pomifera)
and the white (P. guajava var. pyrifera) are major varieties of
P guava [22]. It contains numerous vitamins, antioxidants,
polyphenolic and flavonoids can prevent CVDs [23]. As
stated in many animals’ studies by different researchers, P.
guava leaves, fruit, roots, or branches had potential medicinal
effects [23, 24]. There are no published studies of the
medicinal effects of P. guava in Ethiopia. Even though there
are no published medicinal effects of P guava in Ethiopia,
traditionally humans use it to protect different diseases such
as nausea, vomiting, diarrhea and others. It also can be used
as an antimicrobial and antibacterial anti-inflammatory agent
[25]. As reported in different researches from animal and
human studies. Different parts of this plant uses for diabetes
and dyslipidemia [24, 26]. As suggested on different animal
studies P. guava may have strong hepato-protective benefits,
anti-oxidant and anti-cancer properties [27, 28]. Several
studies shown anti-diarrheal and antimicrobial activity effects
of P. guava [29, 30]. However, some studies showed negative
effects of P guava have been described; for example
impaired spermatogenesis in rats [31]. The effects of P,
guava may be due to the presence of many different
phytochemical compounds such as vitamin C, vitamin A,

iron, calcium, manganese, phosphoric, oxalic and malic
acids, saponin combined with oleanolic and others.
Lycopene, quercetin, o-pinene, B-pinene, limonene, menthol
are compounds from its polyphenols, resin, gallic acid,
tannin, phenolics, and flavonoids are found in different parts
of this medicinal plants [8, 32]. Mainly this study was
designed to examine the effect of an ethanol P. guava leaf
extract on blood pressure in normotensive guinea pigs.

2. Material and Methods

The in vivo experiment was carried out according to
methods described previously [33]. Six male guinea pigs (300
— 600g) were anaesthetized intraperitoneal with pentobarbital
(60 mg/kg, i.p.). The trachea was exposed using a scalpel
blade and cannulated, and the guinea pigs were artificially
ventilated (Bioscience, 815-51190-1, Sheemess, Kent, UK).
The right carotid artery was cannulated with a heparinized
saline-filled catheter attached to a pressure transducer (BBC,
Goez, Metrawatt, Model SE 120) for continuous recording of
blood pressure. Different cumulative doses (12, 26, 42, 60
and 80 mg/kg) of ethanol extracted P guava leaf were
injected intravenously (via right external jugular vein)
followed by a saline flush (0.2 mL). After each treatment
with leaf extract, blood pressure was allowed to return to
baseline prior to treatment with the next dose of extract.
Blood pressure was continuously monitored via a transducer
connected to the left carotid artery. Pulse pressure was
obtained by subtracting diastolic blood pressure (DBP) from
systolic blood pressure (SBP), and mean arterial blood
pressure (MABP) was also determined from the sum of DBP
plus one-third of pulse pressure. All readings were expressed
as the mean =+ standard error of the means. Comparison was
done with paired t-test and ANOVA, p <0.05 was considered
significant.

3. Results

The effect of ethanol extract of P. guava leaf on blood
pressure in guinea pigs before and after treatment with
various doses of (12, 26, 42, 60 and 80 mg/kg) injection
through the right jugular vein was examined. The blood
pressure was continuously monitored via a transducer
connected to the left carotid artery. The mean systolic blood
pressure (SBP) was reduced from 84.52 + 0.94 mmHg to
77.50+ 1.84 mmHg when the guinea pigs were treated with
dose of 12 mg/kg and from 84.52 + 0.94 mmHg to 69 +
2.24mmHg when guinea pigs were treated with 80 mg/kg
leaf extract (Figure 1). The mean diastolic blood pressure
(DBP) of guinea pigs treated with each dose of leaf extract
were significantly (p=0.05, P=0.001) decreased than DBP
guinea pigs before treatment (Figure 2). Mean DBP of guinea
pigs before treatment was 62.67 £ 1.20 mm Hg, whereas
treatment with 12 mg/kg extract lowered DBP to a mean of
56.17 £ 1.78 mmHg, and treatment with increasing doses of
extract caused progressively higher drops in DBP, showing a
dose-dependent effect (Figure 2), as seen with the effect of
extract on systolic blood pressure. Thus, 80 mg/kg leaf
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extract caused a drop in DBP from 62.67 + 1.20 mm Hg to
45.33 + 1.48 mmHg. And the pulse pressure was calculated
as (SBP-DBP) were no significant differences (p=0.526)
between pulse pressure before and after treatment of guinea
pigs with ethanol extract of P. guava leaf at all doses (Figure
3). The Mean Arterial Blood Pressure in guinea pigs

calculated as DBP + g(SBP—DBP) orDBP +

%(pulsepressure) was significantly reduced (p=0.05,

P=0.001) in guinea pigs treated with ethanol P. guava leaf
extract in dose dependent manner as compared with guinea
pigs before treatment (Figure 4).

NSBP-normal systolic blood pressure

Figure 1. Effect of P. guava leaf extract on systolic blood pressure of guinea pigs.

NDBP- normal diastolic blood pressure

Figure 2. Effect of ethanol extract of P. guava leaf on diastolic blood pressure of guinea pigs.
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NPP-normal pulse pressure

Figure 3. Effect of ethanol extract of P. guava leaf on pulse pressure (SBP-DBP) in guinea pigs.

NMAP-normal mean arterial blood pressure

Figure 4. Effect of ethanol extract of P. guava leaf on mean arterial blood pressure in guinea pigs.
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4. Discussions

Hypertension is elevation of blood pressure greater than or
equal to 140/90 mm Hg [1]. It is worldwide health and
economic problem affects many peoples. Its prevalence is
different depending on explosion to risk factors in addition to
genetic factors, age, gender and etc. For instance one 50% of
dyslipidemia patients can be caused by hypertension in
American adults [3, 6]. It is major cardiovascular risk factors
and their prevalence is increasing worldwide [8]. This is true
for sub-Saharan Africa countries including Ethiopia [3, 25].

As reported by [12], about three-fourth of the world
population relies on plants’ products for their health care.
This is due to ease of accessibility and cheapness of the
plants. Medicinal plants contain many compounds which are
active in protecting different diseases. These products act
individually, synergistically, and they may also act
synergistically with synthetic pharmaceuticals. Out of many
medicinal plants, P guava is reported as protective agent for
different diseases. In Ethiopia, there are no major published
studies of the effects of P. guava on except on anti-microbial
and anti-inflammatory effect on rats [30].

Both systolic and diastolic blood pressure of normal
guinea pigs was reduced (p=0.05, p=0.001) in when guinea
pigs were intravenously treated with ethanol extract of P,
guava leaf (Figures 1 and 2). The reduction of blood pressure
in normotensive guinea pigs was might be due to different
phytochemical compounds. Similarly study done by [8, 32]
phytochemicals such as lycopene and quercetin have
potential to induce vasodilation by stimulating production of
nitric oxide that can cause relaxation of smooth blood
vessels. Another study also described that on aqueous leaf
extract of Anona muricata showed that there was decreased
blood pressure in normotensive Sprague Dawley rats [17].
This is might be by the mechanisms of antagonism of Ca**
which results vasodilation of blood vessels. Similarly
researches done [14, 18] on fruits of lemongrass and chayote
showed antihypertensive effect.

The calculated pulse pressure as (SBP-DBP) was nearly
unchanged in ethanol extract leaf of P guava treated
normotensive guinea pigs as observed in (Figure 3). This is
due to almost equal reduction in systolic and diastolic
pressure as a result of treatment of normotensive guinea pigs
when treated by the extract. Because pulse pressure was
calculated from systolic and diastolic blood pressure of
normotensive guinea pigs after the treatment by extract.
Though it is not statistically significant (p=0.526) change,
there seemed to be a possible trend towards a differential
effect on systolic or diastolic blood pressure at concentrations
above 42 mg/kg. The calculated mean arterial blood pressure
DBP + g(SBP — DBP) orDBP +§(pulsepressure) was
significantly reduced (p=0.05, p=0.001) as compared to
normal blood pressure of guinea pigs. This because there
were high reductions (p=0.05, p=0.001) in diastolic blood
resulted from treatment of guinea pigs with extract.

The mean systolic blood pressure was reduced from 84.52
+ 0.94 mmHg to 77.50+ 1.84 mmHg significantly reduced

(p=0.05) when guinea pigs were treated with the dose of 12
mg/kg extract whereas from 84.52 + 0.94 mmHg to 69 +
2.24mm Hg significantly reduced (p=0.001) when guinea
pigs were treated with the dose of 80 mg/kg extract as
indicated in figure 1. Similarly mean diastolic blood pressure
of guinea pigs after treatment by the extract of 12mg/kg was
62.67 £ 1.20 mm Hg to 56.17 £ 1.78 mmHg which is
significantly reduced (p=0.05) as comparted to normal blood
pressure of guinea pigs. And diastolic blood pressure was
reduced from 62.67 £ 1.20 mm Hg to 45.33 + 1.48 mmHg
when guinea pigs were treated with dose of 80 mg/kg leaf
extract resulted significant reduction (p=0.001) in diastolic
blood pressure of guinea pigs as compared to diastolic blood
pressure of normal guinea pigs figure 2. These results
indicated P. guava leaf extract reduces systolic and diastolic
blood pressure in guinea pigs in dose dependent manner. This
reduction may be due to the actions of lycopene, quercetin or
other flavonoids present in the leaf of P. guava. Lycopene
may reduce blood pressure due to its high antioxidant
properties as a result of having different structural formulas
used in attacking many free radicals and oxidized
cholesterols. Review by [20] on efficacy and mechanisms of
quercetin in treatment of hypertension, shown vasorelaxation
of isolated aortas of rats, by inhibiting the action of ET-1 at
the gene transcription level, and promoted the production and
action of nitric oxide on endothelium cells. As investigated
by [16], Parinari curatellifolia locally is used in treating
hypertension in dose dependently by activating nitric oxide
production. Another study by [21] showed that on
bioavailability of dietary polyphenols and the cardiovascular
diseases, quercetin improved endothelial functions through
inhibiting endothelial endothelin-1 (ET-1) and promoting
nitric oxide. Since endothelium-dependent vasorelaxation
and proper endothelial function is highly dependent on the
production and bioavailability of nitric oxide.

5. Conclusion

Hypertension is elevation of blood pressure greater than or
equal to 140/90 mm Hg. It is worldwide health and economic
problem affects many peoples. Hypertension is worldwide
risk factor for cardiovascular diseases. There are many drugs
that used to treat hypertension. But all of these drugs have
side effects. In order to minimize these side effects, many
peoples have been using many different types of medicinal
plants that can protect different types of diseases worldwide.
These medicinal plants are cheaper, easy to accesses. P.
guava is one of the most popular medicinal plant worldwide.
This study was designed to detect the effect of ethanol extract
of P. guava leaf on blood pressure of normotensive guinea
pigs. In order to evaluate it invasive method was applied. As
indicated blood pressure of normal guinea pigs was
significantly reduced when treated with P. guava leaf extract
in dose dependent manner. This is may be due to having of
different by phytochemical compounds.
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