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Abstract Regular consumption of fruits and vegetables is beneficial for health, as they play a role in preventing
chronic diseases and reducing associated risks. This study was undertaken to evaluate the effect of ripe whole fruits
and leaves of Ficus sycomorus on blood pressure. The vitamin and mineral contents of ripe whole fruits and leaves
of Ficus sycomorus were determined. Hydroethanolic extracts were then prepared by homogenizing 100 g of the
leaves or ripe whole fruits of Ficus sycomorus in one liter of ethanol (70%). The hypotensive effect of extracts was
evaluated in vivo in normotensive rabbits. The vitamin content of the fruits is higher than that of the leaves, except
for vitamins C and B1, which are higher in the leaves. Minerals also have higher levels in fruits, except for iron,
which is abundant in leaves. All doses of extracts induced arterial hypotension in normotensive rabbits. However,
the dose of 20 mg/kg b.w. of fruit extract yielded the best result. Hydroethanolic extracts of ripe whole fruits and
leaves of Ficus sycomorus induced reductions in blood pressure values of normotensive rabbits of 15 to 20 mmHg
and 8.57 to 14.28 mmHg respectively. These extracts possess hypotensive properties.
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1. Introduction

Hypertension, also known as high blood pressure
(HBP), represents a prevalent chronic ailment within the
general population [1] and stands as the predominant risk
factor for various cardiovascular disorders, including heart
failure, arterial aneurysm, and arrhythmia [2]. It manifests
through consistently elevated blood pressure levels,
typically measuring equal to or exceeding 140/90 mm Hg
[2]. The incidence of hypertension among adults (aged 30
to 79 years) surged from 650 million in 1990 to 1.28
billion in 2019, with 82% of hypertensive cases
distributed across low- and middle-income nations [3].
Sub-Saharan Africa, in particular, experiences notable
escalation in its prevalence. In Cote d'lvoire, hypertension
accounted for 75% of consultations at the Abidjan
Cardiology Institute in 2019, signifying a prevalence rate
of 38% [4]. Alarmingly, hypertension is increasingly
afflicting younger demographics, with the affected
population continuing to expand [5]. The management of
this disease is challenging due to its high cost and lifelong
treatment requirements. Moreover, its widespread
prevalence and associated cardiovascular and renal

complications underscore its significance as a major
public health concern [6]. In response to this challenge,
World Health Organization (WHO) advocates prioritizing
the prevention of chronic diseases and endorses the
utilization of enhanced traditional medicines for more
effective management [7]. Consequently, numerous
scientific inquiries have explored the role of a diet
abundant in fruits and vegetables in mitigating chronic
conditions. Increased intake of fruits and vegetables has
been linked to a reduced risk of cancer and cardiovascular
diseases [8]. The array of nutrients (minerals, vitamins,
and phytochemical compounds) present in these foods
synergistically contribute to overall population health [9].
Ali et al. [10] have illustrated that regular consumption
aids in averting nutritional deficiencies (such as mineral
and vitamin deficiencies) and chronic ailments. Thus,
attention has been directed towards wild fruits and leaves
of Ficus sycomorus, which, in addition to their nutritional
richness, exhibit noteworthy therapeutic properties. Ficus
sycomorus, belonging to the Moraceae family, thrives in
northern regions of Cote d'lvoire [11]. Its ripe fruits are
consumed across Africa, including Burkina Faso [12],
Niger [13], Egypt [14,15], and Ethiopia [16]. In various
regions, including China [17], Arabia [18], Lebanon,
Cyprus, and Israel [19], Ficus sycomorus fruits are
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consumed. They exhibit a spectrum of beneficial properties,
including antioxidant [15], antibacterial [20], antimicrobial,
anticancer [21], and hypotensive [22] effects.

The overarching goal of this investigation is to evaluate
the impact of extracts derived from both leaves and ripe
whole fruits of Ficus sycomorus on blood pressure of
rabbits. Specifically, the study aims to achieve the
following objectives:

- Characterize the composition of vitamins and
mineral salts present in the leaves and ripe whole
fruits.

- Assess the dose-response relationship of these
extracts on the blood pressure of normotensive
rabbits.

2. Material and Methods

2.1. Material

2.1.1. Plant Material

The plant material, comprising leaves and fully ripe
fruits of Ficus sycomorus, were collected respectively in
August 2020 and February 2021 from fields in Sinématiali,
within the Poro region of northern Cote d'lvoire.
Specimens were authenticated at the National Center for
Floristics (CNF) of Félix Houphouét-Boigny University of
Cocody and assigned herbarium number UCJ012714.

2.1.2. Animal Material

Healthy rabbits, Oryctolagus cuniculus (Leporidae),
sourced from farms located in Bingerville, a suburb of
Abidjan (Céte d'lvoire), were used as a predictive model.
These animals (rabbits), with an average weight of 2.5
0.01 kg, constituted the animal material for experimental
study. They were acclimatized at animal facility of
Superior Normal School Abidjan, ENS at Félix
Houphouét-Boigny University (Cote d'lvoire) and treated
according to the guidelines of European Convention for
the Protection of Vertebrate Animals used for
experimental and other scientific purposes (2010/63/EU).

2.2. Methods

2.2.1. Preparation of Hydroethanolic Extract from
Ripe Whole Fruits of Ficus sycomorus

The total hydroethanolic extract was prepared in
accordance with the modified technique outlined by
Coulibaly et al. [24]. Initially, five hundred grams (5009)
of fruit pulp were dissolved in one liter of 70% ethanol.
The resultant mixture underwent homogenization for a
duration of 10 to 15 minutes utilizing a blender (Binatone,
China). Subsequently, the resulting homogenate was
wrung out in a square of white cotton, then filtered three
times on absorbent cotton and once on Whatman paper (3
mm). The filtrate obtained was then subjected to
evaporation at 50°C for a period of 24 hours employing an
oven (Venticell®, China). The brown extract obtained was
coded EFRE.

2.2.2. Preparation of Hydroethanolic Extract from
Leaves of Ficus sycomorus

The extraction process followed the methodology
outlined by zirihi et al. [25]. Initially, one hundred
grams (100g) of dried leaf powder were dissolved in one
liter of 70% ethanol. The resultant mixture underwent
homogenization and concentration as  previously
described. The resulting brown powder represents
the total hydroethanolic extract derived from leaves,
designated as EEFS.

2.2.3. Vitamins Quantification

Quantification of vitamins (A, D, E, K, and B) was
conducted following the method outlined by Jedlicka and
Klime$ [26]. Vitamin content assessment was performed
using HPLC coupled with fluorimetric detector. To each 5
grams sample previously ground into powder, 25 mL of
hexane was added. The resulting solutions underwent
ultrasound extraction for 30 minutes, with the top of
Erlenmeyer flask containing macerate sealed with plastic
wrap. After filtration, 5 mL of filtrate was collected and
evaporated in darkness. The residue obtained was
dissolved in 10 mL of methanol and homogenized for 10
minutes. Methanolic solution was filtered through
hydrophobic filter and stored in test tubes. Subsequently,
20 ul of solutions from each plant were injected into the
HPLC system for chromatographic analysis, and the peak
areas were measured. The concentrations of vitamins were
determined by measuring the peak areas obtained relative
to the peak areas of the diluted standard solution (external
standard). The concentration of each vitamin in each
solution was then determined relative to the diluted
standard methanolic solution following the formula:

% [Vit] = (5x[vit20ul]x10 mL x100) /5000

where [vit20 ul] represents the quantity of vitamin in the
20 pl injected into the chromatograph

The method outlined by Pongracz et al. [27] was
employed for the quantification of vitamin C. The
determination of vitamin C relies on the reduction of 2,6-
dichlorophenol-indophenol (DCPIP). Ten grams (10 g) of
the sample were dissolved in 40 mL of metaphosphoric
acid-acetic acid solution (2%: w/v). Following dissolution,
the resulting mixture was centrifuged at 3000 rpm for 20
minutes. The supernatant was then transferred into a
volumetric flask and adjusted to 50 mL with boiled and
cooled distilled water while excluding air.

Subsequently, a 10 mL aliquot of the solution was
introduced into an Erlenmeyer flask and titrated with 0.5
g/L 2,6-DCPIP until a persistent pink color change is
observed for 30 seconds. The 2,6-DCPIP solution was
previously standardized using a pure vitamin C solution
at 0.5 g/L.

2.2.4. Minerals Quantification

The minerals (Ca, Mg, K, Na, Fe, and Zn) were
quantified using an atomic absorption spectrophotometer
following the methodology outlined by Kouassi et al. [28].
One gram (1 g) of the sample was mineralized in a muffle
furnace at 650°C, and various sample solutions were
prepared thereafter.

Prior to analysis, the wavelengths corresponding to the
elements under investigation were established on the
instrument (424.7 nm for calcium, 248.3 nm for iron,
213.9 nm for zinc, 285.2 nm for magnesium, 766.5 nm for
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potassium, and 589.0 nm for sodium). Subsequently, the
absorbance of the solutions containing the ashes was
determined to quantify the mineral content.

2.2.5. Hypotensive Activity of Hydroethanolic Extracts
from Ripe Whole Fruits and Leaves of Ficus
sycomorus

The evaluation of the hypotensive activity of the
extracts was conducted on normotensive rabbits using the
Ludwig mercury manometer method according to the
techniques outlined by Abo [29] and N'dia et al. [30]. The
rabbits were anesthetized by intraperitoneal injection of
10% thiopental, at a dose of 1g/kg of body weight. The
saphenous vein was cannulated with a heparinized
polyvinyl tube for the intravenous injection of the extracts.
The left common carotid artery was cannulated and
connected to a Ludwig mercury manometer kymograph.
The variations in carotid blood pressure were transmitted
to the mercury and recorded by a stylus on paper. The
hydroethanolic extracts of ripe whole fruits and leaves of
Ficus sycomorus were tested at doses of 5, 10, and 20
mg/kg of body weight.

2.2.6. Statistical Analysis

Mean and standard deviations were calculated from
three (3) repetitions in tables. Statistical analysis was
performed using GraphPad Prism V 7.00 software.
Analysis of variance (ANOVA) was conducted followed
by Tukey's multiple comparison test at a significance level
of 5% to evaluate the significance of observed differences.

3. Results

3.1. Vitamin Contents of Ripe Whole Fruits
and Leaves of Ficus sycomorus

Table 1 presents the vitamin contents of ripe whole fruits
and leaves. Results demonstrate a significant increase (p <
0.001) in vitamin A content in ripe whole fruits (144 + 0.88
1U) compared to leaves (55.67 + 0.33 IU).

Table 1. Vitamin composition of the ripe whole fuits and leaves of
Ficus sycomorus

than that in leaves (1.48 £ 0.02 ug/100g). Conversely, the
values of vitamins C and B1 are significantly higher in
leaves (15.03 £ 0.02 mg/100g and 0.09 £ 0.01 mg/100g,
respectively) compared to ripe whole fruits (2.63 + 0.24
mg/100g for vitamin C and 0.033 + 0.01 mg/100g for
vitamin B1).

No significant difference is observed in the values of
vitamin B2. However, ripe whole fruits exhibit
significantly higher values of vitamin B9 (12.7 £ 0.11
ng/100g) compared to leaves (8.57 + 0.01 pg/100g), with
p <0.001.

3.2. Minerals Contents of Ripe Whole Fruits
and Leaves of Ficus sycomorus

The mineral composition of ripe whole fruits and leaves
of Ficus sycomorus is delineated in Table 2. These results
indicate that the values obtained for calcium, potassium,
magnesium, and sodium are significantly higher in ripe
whole fruits compared to the leaves. However, the iron
content is significantly lower (p < 0.001) in ripe whole
fruits (0.37 £ 0.01 mg/100g) than in the leaves (0.7 £ 0.01
mg/100g). For zinc, no significant difference was
observed between the values obtained; however, the
content in ripe whole fruits (0.1 + 0.01 mg/100g) is
slightly higher.

Table 2. Mineral composition of ripe fuits and leaves of Ficus
sycomorus

Compasition de Ficus sycomorns[UI]

Vitamines [U] Ripe whole Fruits [ug/100g] Leaves[pg/100g]
Vitamine A 144£0,88: 5567033
Vitamine D2 0,740,022 0,36=0,01%
Vitamine E 0,09£0,002 0,02+ 0,010
Vitamine K1 3930032 1.48£0,02°
Vitamine C 2630242 15,03£0,02¢
Vitamine Bl 0,033 £0,012 0,09=0,01°
Vitamine B2 247=0,022 2,030,022
Vitamine BY 1270113 857=001°

MEAN VALUES = STANDARD DEVIATION OF ANALYELS FROM 3 REPLICATIONS, VALUES FOLLOWED BY (*) INLINE ARE
SIGNIFICANTLY DIFFERENT AT P 0.05, AS MEASURED BY THE TUEEY MULTIPLE COMPARISON TEST!

Composition of Ficus sycomorus [UT]

Vitamins [UT]
Ripe whaole Fruits [ug/100g] Leaves[ug/100g]

A 1442088 5567033

m 0,740,022 036+0,010

E 0,09 0,002 0,02£0,01°

K 3.93£0,03° 14820,02

C 2630242 15,03 0,02°

Bl 0,033 0,012 0,090,012

B2 24720022 2,03£0,022

B9 12,720,112 857001

MEAN VALUES £ STANDARD DEVIATION OF ANALYSIS FROM 3 REPLICATIONS. VALUES FOLLOWED BY (*) VLINE
ARE SIGNIFICANTLY DIFFERENT ATP < (.03, AS MEASURED BY THE TUKEY MULTIPLE COMPARISON TEST.

Similarly, ripe whole fruits exhibit significantly higher
values of vitamin D2 (0.74 = 0.02 pug/100g) and vitamin E
(0.09 £ 0.00 mg/100g) compared to leaves (0.36 = 0.01
pg/100g; 0.02 £ 0.01 mg/100g), with p < 0.001.

The vitamin K1 content in ripe whole fruits (3.93 +
0.03 pg/100g) is slightly but significantly higher (p < 0.05)

3.3. Dose-response Effect of Hydroethanolic
Extracts of Ripe Whole Fruits (EFrE)
and Leaves (EEFS) of Ficus sycomorus

The administration of hydroethanolic extracts from ripe
whole fruits and leaves of Ficus sycomorus elicited a
hypotensive response in normotensive rabbits across varying
doses of 5, 10, and 20 mg/kg body weight (refer to Figure 1
and Figure 2). Notably, all three doses of the ripe whole fruit
extract generated a reduction in blood pressure in rabbits
exhibiting a baseline blood pressure of 120 mmHg.

At a dosage of 5 mg/kg body weight, the ripe whole fruit
extract resulted in a decrease in blood pressure of 17.5
mmHg, equating to a 14.58% reduction in blood pressure.
The latency period post-extract injection was recorded at 6
seconds, with a prompt recovery of baseline blood pressure
immediately following the hypotensive effect.

Upon administering a dosage of 10 mg/kg body weight,
a reduction in blood pressure of 15 mmHg was observed,
corresponding to a 12.5% decrease. At this dose, a latency
period of 7 seconds was noted before irreversible
hypotension ensued.
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Subsequently, at a dosage of 20 mg/kg body weight, the
extract induced a decrease in blood pressure of 20 mmHg,
representing a reduction of 16.67%. Here, a latency period
of 3.5 seconds preceded irreversible hypotension.

Similarly, the leaf extract at all three tested doses
elicited irreversible hypotension, with the following

observed effects:

At a dosage of 5 mg/kg body weight, a reduction in
blood pressure of 14.28 mmHg, corresponding to an 11.9%
decrease, was noted. The latency period post-leaf extract
injection was measured at 14.12 seconds.

At a dosage of 10 mg/kg body weight, a decrease in
blood pressure of 8.57 mmHg, representing a 7.14%
reduction, was recorded. The latency period post-extract
injection was observed to be 28.23 seconds.

Lastly, at a dosage of 20 mg/kg body weight, the leaf
extract induced a decrease in blood pressure of 11.43
mmHg, indicating a 9.52% reduction. The latency period
post-extract injection was measured at 13.23 seconds.

4. Discussion

The nutritional analysis of ripe whole fruits and leaves
from Ficus sycomorus reveals a comprehensive array of
vitamins encompassing all major groups. Ripe whole
fruits exhibit elevated levels of vitamins A, D, E, K, B2
and B9, while leaves are notably abundant in vitamins C
and B1. Nonetheless, these values fall below those
reported for dried figs of Ficus carica as investigated by
Russo et al. [31], where the vitamin content significantly
surpasses that of Ficus sycomorus fruits. Conversely, the
vitamin A and C contents of Ficus sycomorus fruits
exceed those of dried figs of Ficus carica sourced from
Turkey, as noted by Caliskan [32]. This disparity may
stem from various factors including processing techniques,
geographical origin of harvest, and notably, the distinct
Ficus species. Vitamins play a pivotal role in maintaining
overall bodily function and cardiovascular health. Studies,
such as that by Szmrzsik [33], underscore the
cardioprotective effects of vitamins A, E, and C, with
vitamin D shown to mitigate hypertension by reducing
systolic blood pressure levels [34]. Vitamin K contributes
to cardiovascular health by averting arterial mineralization,
thereby sustaining optimal blood pressure levels [35].
Furthermore, B-group vitamins exhibit antihypertensive
properties akin to calcium channel blockers and diuretics
[36]. The mineral analysis reveals that both ripe fruits and
leaves of Ficus sycomorus contain essential minerals such
as calcium, potassium, magnesium, sodium, zinc, and iron.
Among these, calcium, potassium, and sodium play
pivotal roles in cardiovascular health [37,38,39].
Magnesium and zinc are critical for bolstering the immune
system [40], while iron is integral to red blood cell
formation [41]. Notably, calcium significantly regulates
blood pressure values [38], while potassium and
magnesium exhibit hypotensive effects and contribute to
renal regulation of blood pressure [37-42]. Zinc regulates
blood pressure, inducing hypotension at high doses [43],
while sodium promotes blood pressure elevation,
potentially leading to hypertension at elevated levels [39].

The mineral levels (Ca, Mg, K, Na, Zn, Fe) observed in
ripe fruits and leaves of Ficus sycomorus are
comparatively lower than those reported by Okoronkwo et
al. [44] (5.84 £ 0.021, 300.67 + 0.021, 9.56 + 0.021, and
390.77 £ 0.012 mg/100g, respectively, for K, Mg, Zn, and
Ca) in similar fruits from Nigeria. This variance may be
attributed to differences in processing methods,
geographical origins of harvest, and the physiological
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state of the Ficus sycomorus fruits. Nonetheless, the
values recorded for calcium and potassium surpass those
documented by Dessie and Minbale [16], which stand at
122 + 1.6 mg/kg and 31 + 0.77 mg/kg for potassium and
calcium, respectively, in Ficus sycomorus fruits sourced
from Ethiopia.

The decrease in blood pressure induced by
hydroethanolic extracts of ripe fruits and leaves of Ficus
sycomorus may stem from the hypotensive properties
inherent in various phytochemical compounds. This
proposition finds support in studies by authors who have
identified catechic tannins [45], sterols, polyterpenes [46],
and alkaloids [47] as constituents possessing hypotensive
effects, all of which are present in these extracts.
Furthermore, Ramdé-Tiendrébéogo et al. [48] have
demonstrated the vasorelaxant activity of Ficus sycomorus
leaf extracts on aortic rings, further bolstering the
assertion of hypotensive potential.

The hypotensive activity of these extracts could also be
attributed to the presence of minerals such as calcium,
potassium, magnesium, and zinc, known for their
vasoprotective and vasodilating properties [37,38,39]. Our
findings parallel those of El-Sayyad et al. [22], who
illustrated that ethanol extracts from leaves and unripe
fruits of Ficus sycomorus induce arterial hypotension in
rabbits. From this analysis, it emerges that the hypotensive
activity of Ficus sycomorus is more pronounced with ripe
whole fruits. It is plausible that cardiodepressant
compounds within these extracts act synergistically to
promote arterial vasodilation and subsequent arterial
hypotension [49].

5. Conclusion

The intravenous injection of hydroethanolic extract
from leaves and ripe whole fruits of Ficus sycomorus
induces arterial hypotension in normotensive rabbits.
This hypotensive activity is thought to arise from the
interplay of phytochemical compounds, minerals, and
vitamins present in the extract. Beyond its therapeutic
potential, the presence of these minerals and vitamins
impart substantial nutritional value to both ripe fruits and
leaves of Ficus sycomorus.
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