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Abstract

Phytochemicals in the plant extracts have therapeutic
properties and are used in traditional practice by the
traditional healers. In our study, the Azadirachta indica
leaves exhibited high level of inhibition of HbS
polymerization FSE 20omg/ml and a relative percent of
inhibition-71.10+1.28; while A. indica fruits FSE 200mg/ml
showed a high rate of relative percent of inhibition-
68.88+1.28; A. indica stem FSE 100mg/ml showed high rate
of relative percent of inhibition, 73.33+1.28 and the
Helianthus annus leaves exhibited high level of inhibition of
HbS polymerization in aqueous extract somg/ml showed
high rate of relative percent of inhibition, 64.44+0.74; while
H.annus seed FSE 10omg/ml showed high rate of relative
percent of inhibition, 64.44+1.28 and H.annus stem
aqueous extract somg/ml showed high rate of relative
percent of inhibition, 75.55+1.28 which is comparable with
that of phenylalanine. The high level of inhibition of Sickle
Haemoglobin (HbS) polymerization exhibited by A.indica
stem fat-soluble extractsand H.annus stem aqueous extract
indicates that they may be used to attenuate SS cell sickling
and establish their capabilities to inhibit sickling under
hypoxic conditions, thus justifying their use in
phytomedicine forSickle Cell Disease (SCD) management.

Introduction:

Sickle cell anemia is an autosomal genetic disorder caused
by a point mutation in the 8 globin chain of haemoglobin.
on the eleventh chromosome by replacing glutamic acid
(more polar amino acid) with valine (less polar amino
acid) at the sixth position. The association of two wild-
type globin subunits with two mutant £8-globin subunits
forms haemoglobin S, which polymerizes in conditions of
reduced oxygen, resulting in the distortion of red blood
cells. This eventually causes the erythrocytes to lose their
elasticity. The common variants of sickle cell disease are
homozygous sickle cell disease (haemoglobin SS disease)
and doubly heterozygous sickle cell disease (haemoglobin
AS disease) (Benton et al., 2007; Brugnara et al., 1993).
Subsequent studies in this direction validated many plant
extracts with the potential to modify the membrane
stability of erythrocytes. These plant extracts were further
subjected to clinical trials and some of them were
successfully used to manage Sickle Cell Disease
conditions (Parpart et al., 1947; Uphof, 1968; Sofowora &

I[saacs-Sodeye, 1971; Willis, 1973; Iwu, 1985; Ekeke & Shode,
1990). Similarly, the extracts of Z. macrophylla roots
showed to manage SCD (Sofowora, 1975). Lifestyle and
eating habits alterations among the people make it vital to
refer as the herbal medicine, an alternative or
complementary therapeutic measure. Nearly 70% of the
worlds’ population relies entirely on such traditional
medical therapies as their primary step of healthcare
(Sarkadi et al., 1979; Bewaji et al., 1985). The therapeutic
properties of phytochemicalsexistin the plant extractsare
used since the ancient period as healers. The active
principle found in medicinal plants containing healing
property (Ballas & Marcolina, 2006). This differs from
plant to plant and examples of active principles include;
anthraquinones, flavonoids, glycosides, saponins, tannins
etc. Plants also contain other compounds such as
morphine, atropine, codeine, steroids, lactones and
volatile oils, which possess medical values for the
treatment of different diseases. Inrecentyears, theseactive
principles have been extracted and used in different forms
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such as infusions, syrups, concoctions, decoctions,
infused oils, essential oils, ointments and creams (Walters
etal.,2000;Sofowora, 1982).

Materialsand methods:

The fresh leaves, stems, and fruits were procured from
Raipur and Mahasamund Districts of Chhattisgarh State.
Further, the collected materials were chopped separately
and airdried on shadow for two weeks. After dry, they were
ground till to get 1 mm of size by using a Grinder machine
before being subjected to phytochemical screening.

Preparation of crude aqueous extracts: each of the
powdered samples was weighed to obtain 200 g (gram)
samples which were further divided into two equal parts
(100 g) or portions. One portion of each of the divided
samples was used for crude aqueous extraction process
(CAE) (Furnish et al., 1989). For the crude aqueous
extraction, 100 g of each sample was soaked separately in
200 ml distilled water at 100°C for 12 h. The solution was
filtered using Whatman'’s filter paper No. 1and the filtrate
was centrifuged at 3000 rpm for 20 minutes. The
supernatant was collected in vials and concentrated at
100°C toget the crudeaqueousextracts (CAEs).

Preparation of Fat soluble extracts: the other portions
of the samples were separately soaked in 200 ml of
chloroform for 24 h (hours) tube to detect them and
generate the fat-soluble (FAS) fraction by filtration
(Furnishetal.,1989).

Collection of blood samples: the blood samples used in
the evaluation of the antisickling activity of plants in this
study were collected from electrophoresis confirmed HbS
SCD patients belonging to the age-group 16 to 25 years, of
bothsexesand itwasensured that they were not taking any
allopathic or ayurvedic medications at that period. A
quantity of 5.0 ml of fresh blood samples was collected
each time by way of vein-puncture in EDTA (Ethylene di-
amine tetra acetic acid) anticoagulant tubes and mixed
gently to prevent lysing of the red blood cells. In order to
confirm their SS nature, the above-obtained blood
samples were first characterized by haemoglobin
electrophoresis on cellulose acetate gel. Blood samples
werealwaysstored in + 40C inarefrigerator.

Production of hemolysates: erythrocytes were isolated
from the blood samples by centrifugationat 10,000 g foris
sec. using the centrifuge (Noguchi & Schechter, 1978).
Following careful siphoning of the plasma with Pasteur
pipette, the erythrocytes were repeated by inversion
suspended in a volume of isotonic saline (0.9% NaCl)
equivalent to the siphoned plasma. The erythrocyte
suspension was then frozen at 0°C, and subsequently
thawed to produce a hemolysate for the haemoglobin
polymerization experiments.

Sickle Cell Heamoglogin Polymerization
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Experiment: the original method of (Noguchi, 1978) was
used for the HbS polymerization experiment. HbS
polymerization was assessed by the turbidity of the
solution (polymerizing mixture) at 700 nm, using 2%
solution of sodium metabisulphite as reductant or
deoxygenating agent (Iwu et al., 1988). The amount of 4.8
ml of 2% sodium metabisulphite (Na,S,0,), 0.1ml normal
saline (0.9% NaCl) and o.1ml heamoglobin were pipetted
intoacuvette, shakenand absorbance reading was taken in
a spectrophotometer (Systronics Spectrophotometer 166)
at 700 nm, every two minutes for 10 min. Negative control
(NC) NaCl 0.9% was used and Phenylalanine used Positive
control (PC). Distilled water was used as blank for all
assays. For the test assays, 4.8 ml of 2% Na,S,0,, 0.1 ml of
each extract in various concentration so mg/ml; 100
mg/ml; 200 mg/ml and o1 ml haemoglobin (HbS)
solution were pipetted in the cuvette and readings taken as
above. The rates of haemoglobin polymerization for the
extracts or fractions were estimated by calculating the
tangent of a plot of the average change in extinction or
change in optical density (DOD) versus time in minutes.
Therates were expressed as percentages with respect to the
control.
Resultsexpressed in Mean+standard error (SEM).

Results:

Polymerization inhibition activity after using Azadirachta
indica A JUSS plant extract are presented in Fig.-1. The
results of present investigations on the leaves, fruits, and
stemsof A. indica aresummarized below:

Negative control (NC) NaCl 0.9% used ROP-0.0045
and Phenylalanine used Positive control (PC) ROP-
0.0013+0.00003; RPP-28.88+0.74; RPI- 71.11+0.74.

A. indica leaves FSE 200mg/ml showed a high rate of
the Relative percent of inhibition, 71.10+1.28; while
A.indica fruits FSE 20omg/ml showed high rate of the
Relative percent of inhibition, 68.88+1.28 and A. indica
stem FSE 10omg/ml showed the high rate of the Relative
percentof inhibition, 73.33+1.28.
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Figure-1: Difference in Relative percent of inhibition of sickle cell
in vitro at different concentrations of leaves, fruits and stem
extracts of Aazdirachta indica A JUSS. Means (+ SE) having
similar superscripts do not statistically differ from each other
(Based on Duncan's multiple-range test).
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A "Two-way Anova' results on Fig.-1 representing the
difference relative percent of inhibition of sickle cell in
vitro at different concentration of the leaves, fruits and
stem extractsof Aazdirachtaindica A JUSS.

Polymerization inhibition activity after using
Helianthus annus L. plant extractare represented in Fig.-2.
The results of present investigations on the leaves, seeds
and stemsof Helianthus annus are summarized below:

Negative control (NC), NaCl 0.9% used ROP-0.0045
and Phenylalanine used Positive control(PC) ROP-
0.0013+0.00003; RPP-28.88+0.74; RPI- 71.11+0.74.

H. annus leaves aqueous extract somg/ml showed a
high rate of the relative percent of inhibition, 64.44+0.74;
while H. annus seed FSE 10omg/ml showed a high rate of
the Relative percent of inhibition, 64.44+1.28 and H. annus
stem aqueous extract somg/ml showed high rate of the
relative percentof inhibition, 75.55+1.28.

A "Two-way Anova" result on Fig.-2 representing the
difference relative percent of inhibition of sickle cell in
vitro at different concentration of the leaves, seeds and
stem extractsof Helianthus annus LIN.
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Figure-2: Difference in relative percent of inhibition of sickle cell
in vitro at different concentrations of leaves, seeds and stem
extracts of Helianthus annus LIN. Means (z SE) having similar
alphabets are not statistically significant from each other
(Based on Duncan's multiple-range test).

Discussion:

Inhibition of sickle cell haemoglobin polymerization is
one of the important factors in controlling of SCD. Thus, it
has been expected that antisickling medicine or agent
should significantly inhibit polymerization of the
abnormal sickle haemoglobin HbS (Nwaoguikpe & Ejele,
2010). The inhibition percentages observed in the present
study were in accordance with the studies of Ekeke &
Shode (1990) and Osuagwu (2010). This study also
supports the claims of previous studies on antisickling
activity of phyto-medicines which showed that aqueous
extract forms of extraction contained the active
constituents responsible for their observed activity
(Noguchi & Schechter, 1985; Elekwa et al., 2005; Onah et
al.,, 2002). The high level of inhibition of HbS
polymerization exhibited by Azadirachta indica A JUSS
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stem fat-soluble extract and Helianthus annus L stem
aqueous extracts may indicate towards the possibility of it
being used as an attenuating agent against the SS cell and
establishits capability toinhibit the sickling process under
hypoxic conditions. Thus, it may be used in phyto-
medicines forthe managementof SCD.
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