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The in vitro combined effects of Nystatin and methanol extract of leaves of Euphorbia hirta against
clinical isolates of Candida albicans were investigated using the Checkerboard technique. The
organism was susceptible to the extract with MIC of 25 mg/ml, while Nystatin had MIC of 0.165 mg/ml
against C. albicans. Upon combination, some ratios showed synergistic while others indicated
indifferent activities against the isolates. These results indicate that some combinations of the extract
with nystatin could be synergistic in activity for some ratio combinations and indifferent for some

others.
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INTRODUCTION

Simultaneous use of two or more antimicrobial agents
has certain rationale and is recommended in specifically
defined situations (Esimone et al., 2006a; Esimone et al.,
2006 b).

Several reasons have been advanced to justify the use
of combination of two or more antibiotic treatment
(Esimone et al., 2006 b; lbezim et al., 2006). For many
years now; combination of two or more antibiotics has
been recognized as an important method for, at least,
delaying the emergence of bacterial resistance
(Chambers, 2006). Besides, antibiotic combinations may
also produce desirable synergistic effects in the treatment
of bacterial infections (Zinner et al., 1981).

However, the selection of an appropriate combination
requires an understanding of the potential for interaction
between the antimicrobial agents.

Accordingly, methods have been developed to quantify
the effect of antimicrobial combinations on bacterial
growth in vitro. Two very distinct traditional methods of
testing in vitro antibiotic interaction are the checkerboard
technique and the time killing curve method (Eliopoulos
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et al., 1988).

Chinwuba et al., 1991 developed a technique known as
Overlay Inoculum Susceptibility Disc (OLISD) method,
which is essentially a modification of the Disc agar
diffusion method. Sanders et al also went ahead to
describe a new in vitro test for antimicrobial agents used
in combination (Sanders et al., 1993). This new method,
the Decimal Assay for Additivety {DAA} was based on
Disc diffusion assay and was designed to have a
precisely defined end point for additivity so that interact-
tions greater or less than additivity could be respectively
defined as synergism and antagonism respectively.

Nystatin is a tetraene macrolide produced by strepto-
myces noursei. Its mechanism of action involves binding
to ergoesterol of sensitive fungi. This action forms pores
or channels which result in increased permeability of the
fungal membrane allowing leakage of intracellular con-
tents. Other mechanisms of actions include oxidative
damage to fungal cells. Nystatin is basically used for
candidiasis and is supplied in preparations intended for
cutaneous, vaginal, or oral administration for this purpose
(Goodman and Gilman, 2001).

The leaves of Euphorbia hirta are found to contain
triterpenoids, sterols, alkaloids, glycosides and tannin
(Anozie, 1991).



The plant has a reputation as remedy for bronchitis,
asthma, eczema, laryngeal spasm and cough (in liquid
extract or tincture form). Other uses include lactation, as
tonic, anthelmintic, anticonvulsant, mild sedative and
antimicrobial agent and in the treatment of wounds and
tumors.

In this study, the interaction between nystatin and
methanol extract of E. hirta leaves has been investigated
using Checkerboard method. The results of this research
could provide rational basis for the use of standardized
herbal drugs in combination therapy of prevailing
diseases

MATERIALS AND METHODS
Culture media

The media employed for the study are: Nutrient agar and
Sabouraud dextrose agar containing 0.4% Chloramphenicol.

Test microorganisms

Clinical isolates of Candida albicans were obtained from the
Department of Pharmaceutical Microbiology, University of Nigeria,
Nsukka.

Plant materials

The leaves of E. hirta were collected from Nsukka, Enugu state,
Nigeria. The plant was authenticated by Mr. A. O. Ozioko of
Bioresources Development and Conservation Programme, Nsukka
and stored in Department of Pharmacognosy, University of Nigeria
with Voucher Number; E. h cco; 002

Extraction of Euphorbia hirta leaves

The dried leaves were extracted with appropriate quantity of
methanol. The solution was allowed to dry under the atmosphere to
concentrate the extract and stored in the refrigerator.

Sterilization of materials

The Petri dishes and pipettes packed into metal canisters were
appropriately sterilized in the hot air oven (Ov-335, Hareus) at
170°C for 1 h at each occasion. Solution of the extract and culture
media were autoclaved at 121 °C for 15 min.

Preparation of culture media

All culture media were formulated according to manufacturers’
specification. Basically for nutrient agar, this involves appropriate
weighing of nutrient agar, distributing into bijou bottles (in 20 ml)
and then sterilization using autoclave at 121°C, 151 b/sq. inch for
15 min; then allowed to cool to 45°C before pouring into the agar
plate. The pH of the agar medium was maintained at 7.4.

Sabouraud Agar Media equally was homogenized in distilled
water with the aid of heat adding 0.4% Chloramphenicol dissolved
in ethanol and distributed in bijou bottles and sterilized with
autoclave as above.
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Maintenance and standardization of test organisms

The organism (Candida albicans) was maintained by weekly sub
culturing on sabouraud agar slant. Before each experiment, the
organism was activated by successive sub culturing and incubation.
Standardization of the test microorganism was done according to
previously reported method (Chinwuba et al.,; Esimone et al.,
1999).

Preparation of drug stock solution

The stock solution of E. hirta leaf extract was prepared on each
occasion by careful weighing and dissolving in suitable volume of
Dimethylsulphoxide (DMSO) to get a concentration of 50 mg/ml. A
tablet of Nystatin was dissolved in appropriate volume of water to
get 16.67 mg/ml of stock solution.

Sensitivity of test microorganism

The sensitivity of the test microorganism to the methanol extract
and nystatin was evaluated by determining the minimum inhibitory
concentration (MIC) of both using the two fold broth dilution
technique previously described.

Evaluation of combined effects of Euphorbia hirta methanol
extract and Nystatin

Stock solutions of E. hirta (50 mg/ml) and nystatin (16.67 mg/ml)
prepared in double—strength nutrient broth and autoclaved at 121°C
for 15 min were employed. Varying proportions of the Extract (E)
and Nystatin (N) were prepared according to the continuous
variation Checkerboard method previously described by NCCLS,
1990.

Each proportion of the herbal extract/ nystatin combination was
serially diluted (2 fold) , inoculated with 0.1 ml of 10 ® cfu/ ml culture
of test microorganism and then incubated for 24 h at 37°C.
Interaction was assessed algebraically by determining the fractional
inhibitory concentration (FIC) indices according to the equations
below:

FICindex = FIC Extract + FICNystatin Eqn 1

FIC exract (fractional inhibitory concentration of Extract)

MIC of Extract in combination with Nystatin

MIC of Extract alone
Egn 2
FICnystatin (fractional inhibitory concentration of Nystatin)
= MIC of Nystatin in combination with Extract
MIC of Nystatin alone Eqn 3

RESULTS

The combined effects of Euphorbia hirta leaf extract and
nystatin against Candida albicans are presented in Table 1.

DISCUSSION

Combined drug use is occasionally recommended to
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Table 1. Combined Activity of E. hirta Leaf extract and nystatin against Candida albicans.

Ratio of Drug MIC Nys

MIC Euph.

Combination Nys : Euph.  (mg/ml) (mg/ml) FIC Nys FIC Euph. FICIndex Inference
10:0 0.165 - - - - -
9:1 0.148 1.25 0.9 0.05 0.95 Syn
8:2 0.132 25 0.8 0.1 0.9 Syn
7:3 0.116 3.75 0.7 0.15 0.85 Syn
6:4 0.099 5.0 0.6 0.2 0.8 Syn
5:5 0.165 125 1.0 0.5 1.5 IND
4:6 0.132 15.0 0.8 0.6 1.4 IND
3:7 0.099 17.5 0.6 0.7 1.3 IND
2:8 0.066 20.0 0.4 0.8 1.2 IND
1:9 0.033 225 0.2 0.9 1.1 IND
0:10 - 25 - - - -
Key:
MIC = Minimum Inhibitory Concentration.
Nys = Nystatin.
Euph = Euphorbia hirta.
FIC = Fractional Inhibitory Concentration.
Syn = Synergism.
IND = Indifference.
prevent resistance emerging during treatment and to ratios.
achieve higher efficacy in the treatment of infections and
diseases. The combination is hoped to achieve a
desirable synergistic effect in this study. Results of the ACKNOWLEDGEMENTS

systematic and scientific evaluation of the in vitro effects
of E. hirta leaf extract and Nystatin have been presented
in this paper.

FIC ingex Values < 1 were considered as synergy and the
degree of synergy increases as the value tends towards
zero. FIC j4ex values of 1 indicate additivity, values
greater than 1, but less than 2 represent indifference
while values greater than 2 show antagonism (Chinwuba
et al.,; Esimone et al., 1999).

Based on these, synergistic effect was obtained by
combination of Nystatin and E. hirta against C. albicans
in the ratios (9:1, 8:2, 7:3 and 6:4) while others(5:5, 4:6,
3:7, 2:8,1:9) were indifference.

The results reveal that E. hirta extract has antifungal
properties. A plausible mechanism of action could be
suggested that the E. hirta leaf extract potentiated the
activity of Nystatin, giving rise to synergism.

The result of these in vitro tests indicate that the
combination of E. hirta leaf extract and Nystatin at a
given ratio has a possible clinical significance in the treat-
ment of fungal infection caused by Candida albicans.
Unguided and indiscriminate combination may result to
an effect or outcome which has no clinical significance.

Moreover, this herbal extract is widely available, cheap
and quite safe. It also has mild side effects of nausea and
vomiting.

In conclusion, it may be stated that there is a favorable
interaction between E. hirta leaf extract and Nystatin
against Candida albicans in some given combination
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