Journal of Medicinal Plants Studies 2023; 11(1): 55-58

Journal of Medicinal Plants Studies

ISSN (E): 2320-3862
ISSN (P): 2394-0530

https://www.plantsjournal.com

JMPS 2023; 11(1): 55-58
© 2023 JMPS

Received: 25-10-2022
Accepted: 30-12-2022

George DG

Department of Biochemistry,
Faculty of Science, University of
Port-Harcourt, Nigeria

Uwakwe AA

Department of Biochemistry,
Faculty of Science, University of
Port-Harcourt, Nigeria

Ikewuchi JC

Department of Biochemistry,
Faculty of Science, University of
Port-Harcourt, Nigeria

Corresponding Author:

George DG

Department of Biochemistry,
Faculty of Science, University of
Port-Harcourt, Nigeria

Study on anti-sickling properties of the aqueous and
methanol leaf extract of Ficus mucuso (Wild figs)

George DG, Uwakwe AA and Ikewuchi JC

DOI: https://doi.org/10.22271/plants.2023.v11.i1a.1513

Abstract

This study investigated the antisickling properties of the aqueous and methanol leaf extract of Ficus
mucuso (wild figs) by determining its effect on haemoglobin-S (HbS) polymerization inhibition rate,
haemoglobin/methaemoglobin  (Fe?*/Fe3*) ratio and erythrocyte osmotic fragility. Preliminary
phytochemical analysis of F. mucuso showed the presence of phenols, terpenoids, tannins, flavonoids,
saponins and alkaloids. The extract significantly inhibited the rate of HbS polymerization up to
86.95+0.00%. Fe?*/Fe3* ratio was significantly raised from 3.83+0.82 in the control group to 23.51+0.05
and 10.55+1.00 for aqueous and methanol extracts respectively. Erythrocyte osmotic fragility was
significantly reduced. The results from this study strongly suggests that the extract of F. mucuso possess
anti-sickling properties and can be used in alternative medicine for the management of the accompanying
complications of sickle cell anaemia.
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Introduction

We live in environments surrounded by plants many of which are known as medicinal herbs;
these herbs are reckoned as the foundation for health maintenance, care and preservation in all
the parts of the world. Over the years, it had been discovered that these plants have in them
very vital molecules known as phytochemicals with important medicinal properties for healthy
living. For this reason, medicinal herbs have been very useful in the avoidance and treatment
of diseases and in the overall maintenance of health all over world. The phytochemicals
naturally found in medicinal plants provide defense against different types of disease-causing
organisms. They show analgesic, sedative, anti-inflammatory, etc. properties 4,

Sickle cell anaemia (SCA) is better described as a disorder which is inherited and in which the
red blood cells (RBCs); that are naturally spherical, are shaped in anomalous ways arising
because of the inheritance of a deformed sickle cell gene from both mother and father. The
condition is inherited in an autosomal recessive pattern; it develops at the point of conception
and remains for life and can be passed on from one generation to another 1,

The sickle cell anaemia (SCA) condition manifest when a point mutation occurs in the $-chain
of haemoglobin (the protein that carries oxygen in blood). In this mutation, glutamic acid (a
relatively polar amino acid) is replaced with valine (a less polar amino acid) at the 6™ position
of the B-chain which results in the production of haemoglobin-S (HbS), which can undergo
polymerization when oxygen tension is low, resulting in distortion of the red blood cells and
an inclination for them to lose their elastic characteristics. The resultant red blood cells take up
a crescent shape with narrow and sharp ends &,

The sickling process also known as sickle cell crisis can be put in motion by alterations in
temperature, high altitudes, dehydration, stress, chemicals, etc. The sickling process damages
blood vessels membranes which makes the blood cells to get stock in blood vessels, this
obstructs the ease of flow of blood round the body. This primary effect strips the tissues and
organs of oxygen and produces varying levels of organ damage and even stroke. Other
damaging effects includes premature death of red blood cells, which consequently results to
severe anaemia because of the presence of only a hand full of natural red blood cells in
circulation.

Jaundice and severe infection also arise due to the excessive destruction of red blood cells and
damage to the spleen. Normal steady growth and maturation are affected, inflammation along
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joints occurs often, there is also progressive organ
degeneration from long term altered circulation, severe fever,
and higher risk of pains, shock, malaria, coma and even death
21, Since the time this condition was discovered, scientists in
all parts of the world have been working relentlessly and have
made effort towards discovering an enduring cure to the
condition. Reports shows that medical researchers working in
Europe and America successfully treated a number youngsters
with the SCA condition employing the technique of bone
marrow transplant. This technique though successful, is
however reported to be cost effective and generally not
affordable by an ordinary sufferer living in underdeveloped
and developing countries where the SCA condition is
prevailing. The challenge of compatibility is also widely
reported for many cases.

Hydroxyurea; a drug primarily known to elevate foetal
haemoglobin (Hb-F) level (that resists the sickling of RBCs)
is specifically employed in managing the condition. But the
drug however does not provide a lasting cure and research
shows that it has mutagenic potentials 1. Blood transfusion;
another method employed in managing the condition helps to
introduce normal RBCs into circulation however, there is the
risk of predisposition to Hepatitis, Human Immunodeficiency
Virus (HIV) and (AIDS) and other blood infections from long
term usage. All these obstacles have made proper
management of the condition the foremost choice for now 21,
Ficus mucuso is an infrequent indigenous coniferous tall tree
that reaches up to 30m height. It belongs to the genus ficus,
having about 150 different plant species widely distributed in
different parts of the world. This plant adapts well to semi-
deciduous and old secondary forests, its predominant habitat
is however the grassland, preferably lowland rainforests.
Ficus mucuso is a member of the Moraceae family possessing
rough leaves and having a chordate base with a ring of short
stiff brown hairs at each node, broad with simple leaf form, 6-
17cm long. This plant is primarily a tree that produces fruits
called figs that are ovoid in shape. The figs are hairy, and
having a dark orange colour B,

Ficus mucuso is ordinarily called wild figs 1. It is locally
called Odan-afomo, Obobo [l and Ogum in Epie language. It
usually has an orange-coloured bark and produces latex which
immediately oxidizes to orange. Birds and chimpanzees are
generally attracted to the figs of ficus and for this reason, they
are normally found around the plant where they feed on the
figs %1, It is believed to be an oxygen producing plant as its
evergreen leaves allows for photosynthesis. The plant is found
in West Africa from Angola to Guinea, Ethiopia, Uganda,
Mozambique, Tanzania and in Nigeria and named after an
Angolan town called Mucuso where it was discovered for the
first time. Djemgou et al. (2009) ! in different studies
showed that the plant is rich in terpenes and other
phytochemicals like flavonoids and alkaloids. A number of
species in the genus ficus, have been reported to possess vital
pharmacological properties namely; antimicrobial, anti-
anaemic, anti-diabetic and anticancer. Banku et al. (2010) [
and Banku et al. (2011) P! in separate studies found that the
stem and bark of Ficus mucuso is highly rich in sphingolipids
(mucus amide and mucusoside), isoflavone dimer derivatives
(mucuso isoflavones) and other very important secondary
metabolites. Slantnar et al. (2011) 1 and Arvaniti et al.
(2019) [ in different studies also reported the presence of
polyphenols, monosaccharide sugar and flavonoids in the
fruits of F. mucuso. The figs from this plant locally serves as
a source of food to birds and animals, the branches are a
major source of firewood in the local communities, while the
tree serve as comfortable shade anywhere it grows. The
timber is used in carving canoe and other wood works and the
leaves of this plant is boiled and the extract is taken as a blood
buster especially by women who have just put to bed.
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Materials and Methods

This research received ethical approval from the university of
Port-Harcourt research management and development ethics
committee. Fresh red blood cell sample was obtained from
haemoglobin-SS individuals not in crisis attending routine
medical checkup at the Diete Koki Memorial Hospital,
Opolo-Epie, Yenagoa, Nigeria.

Haemoglobin S polymerization rate

The procedure Noguchi and Schetcher (1978) as cited by [*2
was adopted with mild modification. 4.4mL of 2% sodium
metabisulphite (Na;S;0s), 0.5 mL of 1% normal saline and
0.1 mL of haemolysate were put in a test-tube, the resultant
solution was mixed and immediately transferred into a cuvette
and the absorbance read at 700 nm every two (2) minutes for
18 minutes using a spectrophotometer (Spectrumlab 23A).
This was for the standard. For the test, 0.5mL of the plant
extract replace normal saline. Distilled water was used as the
blank. For the control sample, 0.5 mL of 2% L-Phenylalanine
was added in place of the plant extract. HbS polymerization
rate was calculated as follows;

RP = {ODs - OD; /t}. RP= rate of polymerization, ODs= final
absorbance at time t, OD;= initial absorbance at zero, t=time
of assay in minutes.

Percentage cell polymerization inhibition (PPi)
PPi of assay = RP assay/RP control x 100/1

Haemoglobin/methaemoglobin  (Fe?*/Fe®*) ratio: The
method of Davidson and Harry (1974) as cited by 4 was
adopted. 0.02 mL of 1% normal saline, 5 mL of distilled
water (DH,0) and 0.02 mL of whole blood were put into a
test tube, mixed and allowed to stand at room temperature for
60 minutes and the absorbance measured at 540 nm (Fe?*) and
630nm (Fe3*) using a spectrophotometer. The result obtained
here was for the control. 0.02 mL of the plant extract replaced
0.02 mL of normal saline for the test sample while distilled
water served as blank. Calculations;

%Hb = (A540)/(A54o) + (Aego) x 100. %mHb = (Aego)/ (Aego) +
(A540) x 100

Ratio= % Hb/ % mHb

% Hb= percentage haemoglobin, % mHb= percentage
methaemoglobin, Assq= absorbance at 540nanometer and
Asz0= absorbance at 630nanometer.

Erythrocyte osmotic fragility test

The Wintrobe method as reported in Baker, F.J. and Silverton,
R. E. Introduction to Medical Laboratory Technology (1976)
(23] was adopted. A stock solution of sodium chloride (NaCl)
osmotically equivalent to 10% was fitted out and diluted 1 in
10 to form 1% NaCl. From this, 100mL 0.85%, 0.70%,
0.65%, 0.60%, 0.55%, 0.50%, 0.45%, 0.40%, 0.35%, 0.30%,
0.20% and 0.10% were prepared. Two sets of test tube racks
having 13 tubes were assembled, 4.5 mL of the corresponding
graded normal saline concentrations transferred into tubes 1—
12 then 5 mL of distilled water into tube 13. 0.5 mL of the
plant extract of was added to tubes 1-12 and 0.02 mL of
blood was also added to all the tubes, the content of the tubes
was mixed by gentle inversion, kept at room temperature for
up about 30 minutes, then centrifuged for 15 minutes. The
supernatant from every tube was carefully put in a cuvette
read at 540nm. Lysis was noted as a percentage with the
reading of tube 13 as 100% lysis. The percentage of lysis was
plotted against normal saline concentration to obtain a
“fragility curve’.
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Percentage haemolysis = reading of test / reading of 100% x
100/1
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Results and Discussion

Table 1: Effect of the agueous and methanol leaf extracts of F. mucuso on percentage inhibition of HbS polymerization rate

Time (minutes) Standard L-Phe Aqueous extract Methanol extract
0 0.00+0.002 0.00+0.002 0.00+0.002 0.00+0.002
2 0.00+£0.002 66.67+0.00" 67.00+0.00° 0.00+0.002
4 0.00+0.002 50.00+0.13°¢ 67.00+0.51°¢ -16.70+0.28"
6 0.00+0.002 70.60+0.40 ¢ 68.00+8.16 ¢ -30.00+0.00°
8 0.00+£0.002 69.23+1.22°¢ 69.23+0.97°¢ -30.77+0.06 9
10 0.00+0.002 75.43+4.62 1 85.71+0.01f -35.71+0.00¢
12 0.0040.002 61.11+0.019 66.67+0.039 -38.88+0.00f
14 0.00+£0.002 65.00+0.20" 80.00+8.16" -35.00+0.009
16 0.00+0.002 68.18+1.471 77.304£0.05' -36.39+0.02"
18 0.00£0.00? 78.26+0.001 86.95+1.001 -43.47+0.00'

*** HbS activation was observed for this methanol extract.

=+

Values in the table are Mean
determinations.

S.D from triplicate

Values with different superscript letters on the same column
differ significantly at p<0.05.

Table 2: Effect of the agueous and methanol leaf extracts of F. mucuso on haemoglobin/methaemoglobin (Fe?*/Fe3*) ratio

Proportion (mL) Agueous extract Methanol extract
%Hb %mHb Fe?*/Fe®* ratio %Hb %mHb Fe?*/Fe* ratio
1.00 77.30+0.01" | 22.71+0.00" 3.40+0.00 75.66+0.09" | 24.32+0.00" 3.11+0.10
0.10 87.16+0.099 | 12.83+0.019 6.79+0.00 86.78+0.059 | 13.21+0.10¢ 6.57+0.00
0.08 88.55+0.007 | 11.45+0.09f 7.73x0.01 69.05+0.047 | 30.94+0.01° 2.23+0.00
0.06 90.24+0.008 9.73+0.00° 9.25+0.05 91.34+0.15° 8.66+0.00° 10.55+1.00
0.04 73.43+0.07¢ | 26.57+0.03¢ 2.76+0.000 77.68+0.059 | 22.32+0.09¢ 3.50+0.01
0.02 94.54+0.00¢ | 5.45+0.08° 17.35+0.01 80.45+0.03¢ | 19.5540.10° 4.15+0.07
0.01 95.92+0.00° | 4.08+0.05° 23.51+0.05 82.67+0.00° | 17.33+0.00° 4.77+£0.05
Control 79.28+0.20? 20.72+092 3.83+0.82 79.28+0.202 | 20.72+0.09? 3.83+0.82

+

Values in the table are mean
determinations.

Values with different superscript letters on the same column
differ significantly at p<0.05.

S.D from triplicate
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Fig 1: showing effect of the aqueous and methanol leaf extracts of
Ficus mucuso on erythrocyte osmotic fragility.

The lookout for medicinal herbs possessing viable potential
for use as drugs in the management and treatment of diseases
is in progress. Pharmacognosists, phytochemists, biochemists,
microbiologists, botanists, etc. are working relentlessly in
concert to accomplish this feat. Alternative medicine holds a
pivotal position in the foundational health care system
especially in our part of the world. This is largely due to its
proven efficacy and cost effectiveness a larger percentage of
the populace is seen to be dependent on alternative medicine
in many ways 4. From the results of this study, the aqueous
extract of F. mucuso was able to effectively inhibit HbS
polymerization rate with time. This is not unconnected with
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the high presence of phytochemicals in the medicinal herb
which are known to adhere to and protect the points of
assembly of HbS monomers necessary for the polymerization
process to take place M which then stamped down the whole
process. The inhibition of polymerization must have been
achieved due to the in vitro reversal of sickle erythrocytes
possibly mediated by the phytochemicals in the extract, an
increased gelling period for the altered erythrocytes with
specific impact on the in vitro sickling process ¢; and a
general improvement in oxygen binding affinity. The anti-
sickling characteristics shown by the aqueous leaf extract of
F. mucuso is in agreement with those reported for Aloe vera
(171 Eugenia carryophylla, Sorghum bicolor [8, Carica
papaya [*, Telferia occidentalis, Allium cepa, Allium sativum
1251 and the leguminous seed, Cayanus cajan 2%, etc.

Managing SCA with this aqueous leaf extract will possibly
show a duplicate impact of lowering the pathological issues
and alleviating the corresponding anaemia condition as well
as the overall advancement of health status of the individual.
This is in conformity with the report of [*¢l stating that native
traditional therapists not having adequate technological and
scientific knowledge have for many years efficiently managed
the sickle cell anaemia challenge employing various herbs and
herbal preparations. In this study, the methanol extract could
not suppress the pace of haemoglobin = polymerization; this
could be attributable to be due to the effect of alcohol on
sickle cell anaemia. The extracts viably raised haemoglobin/
methaemoglobin (Fe?*/Fe®) ratio clearly showing an extract
induced furtherance in the comprehensive oxidant status of
the erythrocyte cells. Haemoglobin (Hb); a protein in red
blood cells responsible for oxygen transport has iron (Fe)
constantly maintained in the bivalent +2 oxidation state (Fe?*)
to properly attach to and move oxygen (O2) within the body.
Methaemoglobin; is a variable form of haemoglobin where
the iron (Fe) is in the ferric state (Fe®*) that is, the +3-
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oxidation state with an impaired oxygen binding and transport
ability 41, The extracts significantly (p<0.05) elevated the
ratio of haemoglobin to methaemoglobin from 3.83 + 0.83 in
the control group to 10.55 + 1.00 and 23.51 + 0.05 for
methanol and aqueous extracts respectively. The extracts must
have through the help of the phytochemicals pulled a positive

effect on the cytochrome s reductase enzyme complex
(NADH methaemoglobin reductase) that is responsible for
catalyzing the reduction of iron (Fe) to ferrous state with the
attendant restoration of the haemoglobin molecules to their
natural functional state. The extracts displayed erythrocyte
membrane preservative characteristics against lysis mediated
by variable saline concentrations. The cell’s osmotic fragility
is an indication of the strength by which it takes up water
without lysis and this strength for a normal healthy human
erythrocyte cell is mainly rested on its original spherical
conformation which allows the cell to accomplish greater
volume up to 70% before the surface tissue layer is stretched
(151, In one study, 2 reports that erythrocytes exposed to
osmotic stress show reduced resistance giving rise to
increased lysis. The erythrocytes showed significant
resistance to osmotic disturbance on treatment with the
extracts. Anosike et al., (2019) [ reports that extract
preparations with membrane stabilizing activities achieve that
by adhering on the erythrocyte membranes where they effect
a change on the charges, they bear with the resultant effect
being in preventing material interactions with the component
parts coming together or the separation by correlative
repulsion of the charges actively involved in the haemolysis
of the red blood cells. The extracts clearly demonstrated
membrane stabilizing activities by lowering osmotic fragility.
This is attributable to the action of the relevant
phytochemicals. The vital medicinal components of the
extracts must have exerted a positive outcome on the
conformation of the erythrocytes by elevating their volume
and returning the altered erythrocytes to their natural spherical
form thereby retaining their stability. Kang and Benjamin
(1975) 24 had earlier stated this mechanism for homoserine
known to inhibit in vitro sickling of red blood cells in
hypotonic preparations. The results obtained from this study
is in agreement with their findings and buttress the claim of
efficacy and potency of these extracts to manage sickle cell
anaemia.
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