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AABSTRACT

Secamone afzelii has been used traditionally for wound healing. To confirm the fokloric uses of
the plant, the methanol extract of the plant was tested for antimicrobial and antioxidant activities,
since antimicrobial agents and antioxidants facilitate wound healing. The extract showed some level
of antimicrobial and antioxidant activities. The selective antimicrobial and significant antioxidant
activities suggest that the folkloric use of the plant for wound healing may be based on the antim-

icrobial and antioxidant roles.
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INTRODUCTION

Secamone afzelii Rhoem, (Asclepiadaceae) is a
climbing or scrambling shrub mostly found in
the secondary forest in Ghana (Irvine, 1961;
Nielson, 1965). Aqueous extracts of the plant is
used as wash for wounds and some concentrated
extract is applied to the wounds and is reputed to
aid its healing (Burkill, 1985; Abbiw er al.,
2000), We have previously shown that the plant
has antioxidant activity and inhibited the peroxi-
dation of bovine brain liposomes. The com-
pound contributing to the antioxidant activity
was identified to be alpha-tocopherol (Vitamin
E) (Mensah ef «l., 2004a).

The process of wound healing involves a num-
ber of overlapping stages which can be moni-
tored in vitro using a number of models (Cherry
et al., 1994; Bodeker and Hughes, 1996; Tran et
al., 1997). Some assays used to test for wound
healing activities of an extract include antioxidant
and antimicrobial assays (Tran et al,, 1997;
Mensah et al., 2006).

A search of literature shows no evidence of the
scientific justification of the traditional uses of
Secamone afzelii as a wound healing agent; we
therefore decided to try and confirm the fokloric
uses of the plant as a wound healing agent.

MATERIALS AND METHODS
Plant material and preparation of extract
The aerial parts of Secamone afzelii were col-
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fected in May from the campus of KNUST, Ku-

masi, Ghana and were authenticated by Dr.
Fleischer of the Department of Pharmacognosy.
Voucher specimen of the Secamone afzelii la-

belled SAS2 is deposited at the Faculty of Phar--
macy, Pharmaceutical Sciences, KNUST ‘in Ku-:.;

masi, Ghana. The plant material was dried in the

sunlight and powdered. 250gm. of the powdered
material was extracted with MeOH in a Soxhlet .

apparatus for twelve hours:to.obtain 1.6g of
dark green VISCOUS extract-of the Secamone dfze-
lii. & “

‘Part of the dried powdered material was_sub-

jected to preliminary phytochemical testing for.

the major chemical groups,. The test:showed: the
presence of tannins in the plant, absence of alka-
loids. anthraquinones, cardiac glycosides and
saponins (Harborne, 1991).

Test organisms and preparation of test
inocula
Strains of actively growing. cultures. of. bacteria,

yeast and, moulds were used astest.organismsin:
the antimicrobial assay.. The following. microor-

ganisms. .were used: Candida. albicans. (ATCC
10231); ... Saccharomvees . - cerevisiae.  (NCTC.
080178). Microsporum gypseum (NCPF261);
Trichophyton interdigitale (NCPF 654); Tricho-
phyton tonsurans (NCPF: 656);. Escherichia coli
(ATCC 25922); Bacillus subtilis (ATCC 6633);
Staphviococcus. aureus (ATCC 2593).and Pseu-
domonas aeroginosa (NCTC 5055):

The bacteria were maintained on hutrient agar at
37°C ‘and the yeast and moulds on Sabouraud’s
dextrose agar maintained at 30°C and 26°C re-
spectively. The cultured microorganisms -were

harvested by adding. sterile phosphate buffered-

saline.(PBS) to the agar and gently. scraping the
surface. of the agar to release the. organism,

which:were then transferred to- sterile test tubes.

The moulds were filtered through sterile glass.
wool to remove the mycelium but allowing the
spores to pass through. Freshly prepared bacteria,

yeast and spore suspensnons were prepared for

each assay. The inoculated agars were then incu-

bated at the appropriate temperatures (37°C for
the bacteria, and 30°C and 26°C for the yeast
and moulds respectively). The bacteria and
yeasts were incubated for 48 hours and the

" moulds for ten days and were obsetved daily for
growth.”

Antimicrobial Assay Procedure
The agar dilution method was used for the assay

(Vanden. Berghe .and Vlietinck 1991). Stock so-
Jutiens. of the-extract were prepared by dissolv-

ing 4mg of each extract in 50puL of DMSO and
sonicatingto ‘ensure thorough mixing. Sterile

“water was then added to make the volume up to
“1mL. ‘Serial dilution of the extract in molten

double strength nutrient and Sabouraud’s dex-
trose agar were made to obtain following con-
centrations: 125, 250, 500, 750, 1000 pg/mL in
normal strength which were then used in assay as
previously described by Mensah et al. (2000).
200 pL of each dilution was poured intowell in
a:96 well plate. The microorganisms suspensions

~were -standardised using:-the :total and .viable

count methods .(Mensah et -a/.; - 2000). ‘A= fresh

-standardised solution of the bacteria:suspensions.
_was. prepared and: 100pul. added to: the nutrient

agar in the 96 well plate such that 100uLof the
bacteria suspension contains 10° CFU of bacte-
ria. A similar procedure was followed for the
yeasts and moulds in the Sabouraud’s dextrose
agar such that 100 pL of the mould suspension
contains 10° CFU of organisms, The bacteria
and yeasts were incubated for 48 hours and the
moulds for 10 days and exammed daily. The
minimum mhlbltory concentration (MIC) is ‘the
concentration of the extract where there is no.
visible growth of the microorganisms, Chloram-
phenicol and Clotrimazole were used as positive
control for the bacteria and fungi respectively
whilst the culture media used for the assay were
used as negative control to ensure that the micro-
organisms were viable in the absence of the ex-
tract and positive control. The assay was re-
peated three times, o '
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In vitro test for protection against damage to
MRC-5 by oxygen free radicals )
Conflaent. MRC-5..cell line (Sigma, UK) was,
used for the experiment. Cells from the 15 1021
passage were used for the assay. The cells were
trypsinized, centrifuged and. resuspended in
(EMEM)/10% foetal calt serum (FCS) containing
2mM Glutamine and (% Non essential amino
acids (NEAA) (Sigma), The cells were diluted in
the same mixture to give a standardized suspen~
sion of 1x10* cells/mL. The cells were seeded at
a. density of 410" cells per well in a 96 well
plate and. incubated for 24 hours. The protection
against damage to MRC-5 by oxygen free radi-
cals assay procedure was based on that devel-
oped by Murrell ¢ al. (1990). To determine a
suitable: concentration: of H,O, which would.
induce a recoverable damage on MRC-5 cells of
concentration 4x10°/well, a modification of the
method developed by Murrell u al. (1990) was
employed and a dose of 1x10"M H>0, was se-
lected for use in the experiments. The antioxi-
dant assay used was that described by Yamasaki
et al. (1994) and is outlined below. MRC-5 cells
were seeded at 4x10" cells/well in 96 well plates
and grown until almost confluent. The culture
media was washed and replaced with seria) dilu-
tions of each extract in Hanks’ Balanced Salt
Solunon (HBSS). The assay protocol employed
involved the addition of the extract followed by
the H-0, to the cells. Catalase (250 [U/mL), a
scavenger of H,Os. was used as the positive anti-

oxidant control and normal control consisted of

the cells alone (exposed only to the HBSS). The
cells were treated with three doses of the extract
(Ipg/mL, Sug/ml., and 10pg/mL) and the Neu-
tral Red assay was used to assess the:protection
offered by the doses (Zhang ef al.. 1990): The
cells were also visually examined to. check for
any visible sign of damage and also for micro-
bial contamination since this contamination can
produce false strong optical density signals. Vis-
ual examination of the cells will show signs of
contamination if any and ccll damage such as
disruption -of* monolayers; vacuolization, . .and
changes in shape from the extended strands-to

rounded. shape and. also. detachment. from. the

well, Each experiment was repeated seven times.

for statistical purposes. The Neutral Red assay is
described below. The culture medium was dis-
carded from the cells; the cells washed with
phosphate buffered saline (PBS), 100 pL. freshly
prepared Neutral Red solution (1.2 ml. Neutral
Red solution (Sigma) in 78.8 mL Hank’s Bal-

anced Salt Solution (Sigma) added and the cells.
were incubated at 37 °C for 3 hours. The Neutral.

Red was then removed and the cells washed
rapidly with 1% HCHO/1% CaCl,. The Neutral

Red in the lysosomes was eluted with 100 pL. of

1% acetic acid/50% ethanol and the plate placed
in the incubator for 30 min, shaken on an orbital
shaker and the optical density measured at 540
nm using a microtiter plate reader. Four separate
experiments were conducted and, in all cases,
seven replicates were performed and the results
obtained are expressed as mean +/- standard
error of the mean of the absorbance: The data
from the experiment were analyzed by one-way
analysis of variance and Dunnet’s test using Mi-
crosoft Excetf .package. Differences. at the 95%
level were considered to be significant.

RESULTS AND DISCUSSION

Antimicrobial Assay ,

The results of the antimicrobial assay are pre-
sented in Table 1. The bacteria and fungi used in

this assay were chosen primarily on the basis of

their association with infected wounds and also
being opportunistic  pathogens of humans
(Hollinworth, 1997; Jones er al., 2000). Two
Gram: positive bacteria (S. aureus and B. sub-
tilisY-and two Gram negative organisms were
selected (E. coliand P. aeroginosa). The moulds
wete selected because they are ringworm fungi
responsible for disfiguring the nails and other
parts of the body and the yeasts are opportunis-
tic pathbgens (Mensah ef al. 2004b). The results
of the present investigation indicate the exis-

. tence of a weak level of antimicrobial activity in

the crude extract of the Secamone afzelii plant.
The extract showed weak antibacterial: activity
against the S, aureus and the-£. coli, however, it
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Table 1: Results of the antimicrobial assay

o Secamone afzelii Clotrimazole
Fungi (500pg/ml) (100ug/ml)
C. albicans + o+
S. cerevisiae + ++t
M. gypseum - ot
E. flocossium - ot
T interdigitale - +++
T. tonsurans - +4+
B. R Secamone afzelii - Chloramphenicol
acteria (1000ug/ml) ) (100yg/int)
B. subtilis - : bt
S. aureus ++ Py
[‘:. coli + 4t
_ ++

P. aeroginosa

Key + = activity
- = No activity

had no activity against the B. Subtilis~and P.
aeroginosa. The extract showed antifungal activ-
ity against the yeast but no activity against the
dermatophytes. This may partly be explained by
the different cell wall compositions of the der-
matophytes and yeast. The cell walls of some

yeasts such as Saccharomycetaceae and Crypto-
cocceae consist mainly of a mannan-glucan
complex whilst those of the dermatophytes have
cell walls comprising of chitin and glucan
(Webster, 1980). Further phytochemical studies
are required to isolate and characterise the com-
pounds responsible for the reported activity.

In vitro test for protection against damage to
MRC-S by oxygen free radicals

The methanolic extract of Secamone afzelii at
concentrations of 1, 5 and 10ug/mL gave statisti-
cally significant protection of the MRC-5 cells
against hydrogen peroxide-induced damage (Fig,
1). Exposure to H,O, alone reduced the absorb-
ance to 20.6% of the control (i.e. cells exposed
only to the HBSS). The absorbance obtained for
the cells treated with 1pg/mL and Sug/mL of S.
afzelii extract was 84% of the control (i.e. cells
exposed only to the HBSS), the absorbance read-
ings for the 10ug/mL was 93% of the control
whilst catalase the positive control gave an ab-

‘sorbance reading of 84% of the control showing

that it significantly protected the cell from hy-
drogen peroxide induced damage compared to
those exposed only to the H.O,. There were sig-
nificant difference between the results obtained
for the cells exposed to H,0, alone and those
treated with the extract (p<0.05) implying that

0.35
0.3

g 0.95 o HBSS
2 -2 g H202
g 0.2 B 1ug/mL
& 015 5 05 ug/mL
é 0.1 0 10 ug/ml
Fel N
< ® Cat 250 1U/mL

0.05

0 .

1

Hydrogen peroxide concentration
(1 x 10e-4M)

Fig. 1: Neutral Red assay of the protective effect of Secamone afzelii on MRC-5 (P20)
against hydrogen peroxide induced oxidant injury
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the extract protected the cells against the oxidant
damage induced by the H,O,. The result also
shows the 10pg/mL dose to be the most effective
protective dose. The lug/ml and Spg/ml doses
also offered some level of protection to the cells
but were less than that offered by the 10ug/ml.

Changes in the morphology were also observed
in the appearances of some of the ceils. The cells
exposed only to the HBSS showed the character-
istic elongated strands of normal MRC-5 cells
stained red by the Neutral Red dye. The cells
treated only with the hydrogen peroxide ap-
peared slightly rounded, less red coloured and
some were detached from the wells which

showed that they were damaged. The cells

treated with the [pg/mL, Spg/mL and 10pg/mL
of the Secamone afzelii extract also had elon-
gated red coloured strands like normal cells al-
though the cells treated with the 10ug/mL ap-
peared more confluent than those treated with
the lpg/ml and Spg/ml. (Fig not shown). This
suggests that the 1ug/mL, Sug/mL and 10ug/mL
concentration of theé Secamone afzelii extract
gave some protection to the cells against oxidant
damage induced by the hydrogen peroxide.

The antioxidant experiments involving the cell
line were monitored by Neutral Red assay
method and also by visual examination under an
inverted microscope. The Neutral Red release
assay has proven useful for comparing the cyto-
toxic effect of various harmful agents on human
cell lines (Korting, er al., 1995). The uptake of
Neutral Red dye is proportional to the number of
viable cells and particularly the number of ly-
sosomes. The dye can be extracted from the ly-
sosomes for quantitative measurement of cell
viability and cytotoxicity (Zhang, 1990). Dam-
age to cell surface or lysososmal membranes by
a variety of substance results in- decreased dye
uptake. In the experiment the MRC-5 were ex-
posed to H,O, in the culture medium to mimic
an environment of oxygen radicals /n vivo. The
experiment has shown that H,0O; induced signifi-
cant damage of the cells as evidenced by the
reduction in the Neutral Red absorbance reading

of cells exposed to the H,O, only, (20%). The
cells treated with the extract, significantly pro-
tected the cells from the oxidant injury.

It has been shown by previous documented reports
that the results obtained in this type of antioxi-
dant assay involving cell lines is not due to di-
rect interaction of the extract and hydrogen per-
oxide. However, the extract may have altered the
cell membrane thus limiting the damage induced
by the hydrogen peroxide (Tran er al. 1997;
Mensah et al, 2001). Further investigation is
necessary to identify the other compound(s) pre-
sent in the extract responsible for the protective
activity.

CONCLUSION

The antioxidant activity of methanolic extract of
Secamone afzelii confirmed that there is some
scientific justification for the traditional use of
the plant as a wound healing agent in Ghana.
This is partly explained by the antioxidant activ-
ity of the extract as shown in this study. The
antimicrobial activity is selective and unlikely to
be very effective against infection of wounds at
the concentration used. Further studies will be
needed to identify the compounds responsible
for this activity. In addition other tests for prop-
erties such as fibroblast stimulation or mecha-
nisms associated with anti-inflammatory action
would be of interest to provide a wider spectrum
of activities that relate to wound-healing proper-
ties.
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