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Summsary:The plant Hymenocardia. acidia is a member of the family Euphorciaceasz. The various
morphological parts are used in Nigeria for the treatment of eye infections, diarrhoea, dysentery,
rheumatic.pains and most importantly sickle cell. anaemia. The present study aims at unveiling the
reality or. otherwise of its anti-sickling claim. To this end, the plant was processed accordingly and
assayed for anti-sickling activity using a standard method. The stem-bark and leaves reversed sickling
red bloed cells in & dose dependent manner. -Moreover, this stady also revealed the presence of tannins,

flavonoids, sapenins, alkaloids, resins, steroids, terpenes, etc. Thus the use of the plant in traditional

medicine practice in the treatment of sickle cell disorder might be justified.

Key Words: Hymenocardia acidia, traditional m'e'dici_ne practice, zmti%icki-ing éctiyity, red blood cells.

Introduction

The plant, iﬁz}éﬁ%&mﬁf‘s‘a acida (Tul) .

belongs to the family Euwphorbigceas. It is

commonly known as Jan yoro (Hausa), Yawa
satioje (Folani),  Jholage (lgbo)  or . Orupa

{Yorubaj n Nigeria. The plant is a shrub about
6m (20f) high with twisted branches and
orange - brown bark (Dalziel, 1937, Keay er al,
1964). . It'is widely spread in Tropical Africa
and commonly found i the Savamnah forest. It

has been found in Senegal S. Leone, Togo and

Nigeria (Dalziel, 1937, Keay ef af, 1964).

In Alowa Ibom . State, the leaves and stem are
used in the weatment of eye infection and sickie
cell anaemia. The root decocticm is used for
fever, - conjunctivitis, tyachoma and as
aphrodisiac, the Eeaves_and stem infusion for
respiratory diseases, diarrhoea and dysentery,
The powdered leaves are used s souff or
applied lecally for various pains e.g. headache,
rheumatic pains and toothaches (frvine, 1961).

The leaf infusion has been reporied 1o be useful

in the oral treatment of urinary tract infections,
anaemin, diabetes and topical application for
skin diseases in Northern Nigeria (Muanza ef
al, 1994,

Several bmi%:cal activities have boen
associsted  with this plant. Some of these
include; the dried leaves have mhibsﬁ@w aClivily
against,  Strepfococcus  mudans | MULC

25mtgim6 Kiehsiella . prewmonice . MILC.
cgiml, Staphviccoccus  awrews MULC
o/mi, (Musnza ef af,. 1994),  The dried
ad inhibitory uctivity against Shigella
serige MG 12.5mg/mi, Staphviococcus
awrens MLC, 21.5mgiml, Escherichia coli
MAC 23mgiml, Pssudomonas  aeruginosa
MULC. 28me/ml, Solmonella Tepivmrium MLC
Z8myg/ml, Speptococcws faecatis 313mgimi,

Vibrio cholerg §35meg/md, Condica olbicons
Z‘E%mgf%ﬂ* {Sibva e af, 25%}
The plant extract is be lieved to POSSEs

. weak ovictoxic activity agamnst bresst cancer,

UNS cancer and hng cancer and no inhibitory
activity against HIV (Muanzz ef o/, 1993). This
study aims at determining the biocactive
ingredients and anti-sickling potentials of the
stern and leaves of Hymenocardia acida (Tul).

Materials and Methods
Plant Collection and Preparation’

‘The plant, Hymenocardia acida was collected

from Eket Forestry Reserve in Akwa lbom
State Nigeria, It was. identified on the field
using descnptions given in a . monograph
(Dalziel, 1937; Keay ef af, 1964) and was
au&cnticated by the tfaxonomist of the
department of Pharmacognosy and Traditional
Medicine, Faculty. of Pharmacy, University of
Uyo, Akwa Tbom State, Nigeria.

the different. morphologicat parts  were
separately processed; the leaves were dried for
two weeks and crushed into powder while the
stemn bark were cut into small pieces, crushed,
processed into fine powder and dried in an oven
at 40-45°C for 48 hours, The powders were
then exwactad with ethanol and evaporated to
dryness using Rotary-evaporator.

Phytochemical Screening

The powders were treated. separately.
Each was suspended into methanol and, or
distilled water as the case may be to investigate
the presence or otherwise of potential bivcactive
ingredients in the parts (leaves and stem bark)
using standard methods (Evans, 1996; Balbaa,
1976; Sotowors, 1993},
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Anti-Sickiing Activity

The anti-sickling  activity  was
determined using the methods described by
Fasanmade and Claniyi (1991} and Sofowora
(1979). iml of bleod was collected in EDTA
bottle from sickle cell patient and washed three
titmes i phosphate buffered saling (PBS}). The
erythrocytes were then suspended in PBS such
that the concentration of the ervthrocytes was
diluted 10-fold. This stock solution was used in
experiment Il
Control  Experiment:  0.5mi  of  washed
ervihrocyte was mixed with 0.5ml of 2%
sodium metabisuphite and §.35ml of PBS. A
few drops of this on a slide (sealed with a cover
ship} was observed under the microscope and
the percentage sickling determined at infervals
of ©, 15, 30 and 60 mins by couniing different
views {Fasannmade and Olaniyi, 1991),

Inhibition studies:

0.5mi of washed erythrocytes was mixed with
0.5m] of 2% Sodium metabisulphite and 0.5ml
of 5% extract. A few drops of this was
observed on 4 slide and the percentage sickling
determined at the following interval 0, 15, 36,
60 mins by counting from different views
(Fasarmmade and Olaniyi, 1%91) A total of
five hundred cells at least were counted for each

Tabie 1: The chemical constitueras of
Hymenocardia acida (Tul)

Constituents Stert Leaves
bark
Carbohydrates ++ o
Tanning ++ +
Flavonolds s s
Saponins e e
Anthraguinones e b
Cyanogonic - -
glynosides
Cardiac ghycosides ++ ++
Torpenes + +
Stervids + +
Kesing - .

“abserd, presesmt, preserd inlorge guantity,
U present in very farge quantity.

Anii-Sickiing Activity

The stem bark and leaves were Tound
to possess anti-sickling activity. This activity
was found 1o be dose dependent {tables 2, 3, 4,
5,63 The RBC were observed to change from
the sickisd shape to normal biconcave cells and
was oy rved to increase in size affer 30 mins.

sample from different fields of view (Sofowora,
1979).  0.5ml of washed erythrocytes was
mixed with  03ml  of 2%  sodium
metabisulphite, This was incubated in a water
bath for 30 mins to ensure complete sickling of
ervthroeytes and 0.5ml of 0.5%w/v extract was
then introduced. A faw drops of this were
observed under the micrescope at time intervals

of 0, 15, 30, 60 mins counting was done from

different fields of view ((Fasannmade and
Olaniyi, 1991). A control experiment of this
was conducted using 9.5ml PBS o place of
0.5ml extract and same procedure repeated as in
the sample {(Fasannmade and Olanivi, 1991).
This procedure was repeated for 1.0%w/v and
2%w/v levels of extract.

Resulis

Phytochemical Screering

The leaves were found to contain carbohydrate,
alkaloids, tannins, flavonoids,  cardiac
glycosides, saponins, lerpencs and steroids.
Anthraguinones and  cyanogenic  glycosides
were absent (table 1)

The stem bark was found o contain
carbohvdrate, alkaloids, tanains, favonoids,
cardia glycosides, saponing, anthraguinones,
terpenss and steroids. Resing and cyanogenic
glycosides  were  azbsemt  (table I

Table 2: Inkibition of Sickfing — Stem Rark of
H. acida.

Concentratic No. of RBC No. of No. of

n/lime ashserved Sickie cell sickle cell

Of exposure Before after
extract extract

Control 530-5%0 330-370 130370

0 3%wh

0 mins 530-5940 330-370 230-300

15 ming 530590 330-376 -

30 mins 530850 330-370 -

&0 mins 530-539G 330-370 -

1. O0%wiv

O mins 330-590 3362370 230300

15 mins 5306-590 336-37G -

30 mins 530.590 356370 ~

&0 mins 535-560 130370 -

2. 0%y

{ ming 330-5096 330-370 234-360

15 mins 530-550 33370 -

30 mins 539-59G 336370 -

&0 mins 530-590 336-370 -
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Fabiz 3: Fbifition of Sickling-Leaves

Coararogion’Tinme of

No. of RBC

Ne.of Sz’g:ié’ie cell

f";;_}fmgfs‘i{%;‘é et afier

CEpOsure ohserved before exirac exirac
Lol 330500 I 33T
0.5%wrv ) -

O ming 530-590 336-370 320-350
10 ming 530500 130370 250:260
34 ming FEREG0 33370 TRO-250
&4 mins F3R59G 353037 15G-176
g

 mins 530550 330-370 2066240
10 mins SEE590 33370 1E-130
30 mins SIEIG0 33372 1126

&0 fning

CSREGG

33370 - 43-100

20%wiv o
0 mins 530-596 3a0-376 120180
16 mins $30-596 330-370 © 80130

34 ming
60 min 336-590

530-599

336-370 4670
333370 -

Toble 4: Result of Effects of Plowet Aquesrus Exiract on Erpthrocyte Sickling of 2%W/7V Concentration

Time
Interved

Rding)

Observations

STEM-BARK

LEAVES

]

e
Ly

&0

The colis were dispersed and they
appeared quite healthy.

The colls appearsd to have
moressed in size more than that of
the leaf under same time interval
and are aot clustered,

The calls ingreased i almost
double ther @i7e and were normal.
The biconcave shape is clesrly
vigibde,

The cells eppeared i groups of
2.2,4 and 5 but were samia as that
observed under 30 wing nterval.

The cells appeared I clushers of
about 11-16 cell in 2 group but they
were completely healthy,

The cells anpeared 1o have
Increased in size with the clusters
reducing toabout 3.4 and 8 oclls in

a chuster, They were all noemal
celis
The cells were still in group mudh
move bigger that before and

B4

gppeared healthier,

The cells were same a5 ohaerved gt
time 30 mms mierval,

Corgrol: The cells were dispersed with very fiow clusters v

he exiracis
further sickling of the red blood celis. The

i
H
i

were observed o inhibh

ible; there way abous $0% sicking,

Sofoworn, 1993) A igw Bave been discoversd
to have anti-sickling activity Hke the Fagars,
zanthoryivides (Adesanya of o 1988}, which is

extracis of the slem bark and lenves wore soen
to reverse the sickiing of REC, Many drogs
given to patiewts in the management of sickle
cell conditions I owr hospitels do not havs

effect on the sickle cells, The restments are
asuatty supportive with haematinics, analigesics
and fhdd infusion. Most of the plants soreened,
which hav been clalmed to have mnfi-sickiing
activily,

some might possess analge whor anti-

miammalsry  achiviies

not available in all pars of the couniry.
Tharefore, the discovery of other plants with
anti-sickling activity will supplement i

These activities of this extracis conid be linked
with  the presemee of saponing,  phenolic
compounds and ocyanogeve gheosides, which
have been reported to have anti-sickling activity
{Baibaa, 1978)  From the above resulis, the
slant Hymenocordio acido wmight be & potentis]
anti-sickiing agent for the irestment of siekle
cell disorder
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Table 5. Resuit of Effects of Plant Aqueous Extract on Erythrocyte Sickling At THWA Concentration

.. Time Interval _ Observations
(Mins) - STEM-BARK . LEAVES
N ' - The cells were of the same size as The cells were samie 2 that of the
- the control but-the sickle cells were - control with few sickle cells
o ‘ very few compared to the control. - - : o
15 The cells appeared to have The cells were of same sizeas that
: . increased in size and were more of the control.. No sickled cells
dispersed than the control. No were scer, -
_ . sickled cells were seen. : . ~ '
. The cells. increased to have The cells appeared to have
. increased in size and are more decreased i size and as such were
dispersed than the control. No  not clearly visible. The few cells -
sickled cell-was seen. seen appeared to be iy clusters of
, : , P : . -many cells packed together.
60 - The.cells appeared much more The cells appeared to have
: ' larger than before and some decreased in size and as such were
appeared to be in clusters of 6,8, not clearly visible. The few cells
--and 4 cells in a group. . seen appeared to be in clusters of
, o ‘many cells packed together.

f,‘or_itmi: The cells :we_re dEsﬁer_s,ed and there was about _50% sickling. The heaffhy cells were of
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normal size and shape while the sickled ones were either completely sickled or partially sickled.

Table 6: The Effect of Plant Ethanol Extract on Erythrocyte Sickling at Concentration 0.5%

Time Observations

Interval STEM-BARK LEAVES

(Mins)

0 The celis appeared tobe  The cells appeared smaller than those seen
in dispersed form with using the bark extract. The number of
some few sickled ones sickled cells was comparable to that of the

seen. bark.

15 The cells appeared There seems to be not much change in the

dispersed and are size of the cells but the number of sickled
mostly healthy locking  cells appeared to have decreased to about 13

with about 10 sickled
cells visibie. There
seems to be an tncrease
m size of cells,
30 The cells were same
size and are normal
looking celis. There
were about 2 sickled
cells visible.

60 The cells observed wers
all of normal shape and
there was no change in

size of the cells.

cells.

There was no change in size of the cells but
the number of sickled celis has decreased to
about 7 celis.

The cells were same as observed untder 30
mins mterval, but no sickled cells were seen.
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