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INTRODUCTION
 
 Opportunistic fungal infections are a growing 
problem as larger populations have become 
immunocompromised due to chemotherapy, organ 
transplant conditioning or infections such as HIV 
(Williamson et al., 2008). In Morocco, there is a 
change in the rate of infection of tinea leather hair 
due to anthropophilic species of Trichophyton
the emergence of infections with 
(Ouaffack et al., 2003; Chabasse et al
North West region of Cameroon (Bamenda), 
albicans was the only yeast isolated in oral swabs 
(100%). This implies that oral thrush was very high 
amongst HIV/AIDS patients in Cameroon (73%) and 
implying that C. albicans strains are highly prevalent 
amongst HIV/AIDS patients in Cameroon (
et al., 2009). Also, oral swabs had the highest 
prevalence of C. albicans 
vaginal/urethral samples (52.6% vs. 29.7% 
respectively). Forty (30.8%) subjects had 
infection at more than one collection site (
al., 2012) in the littoral region of Cameroon
 In addition, the increase in fungal infections is 
frequently encountered in diabetic patients, AIDS 
patients and pregnant women (30%) (WHO, 1999
Bouguerra et al., 2004). These infections 
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A B S T R A C T 
The increase in fungal infections, the development of resistances and limited access of 
the population to antifungal drugs make fungal infections a real public health problem. 
Therefore, there is an urgent need to develop new bioactive substances.This work 
aimed at evaluating the in vitro antifungal activities of the polar fractions of 
mannii and Xylopia africana. These fractions were obtained by maceration of the leaves 
and twigs in 96 % ethanol, followed by liquid-liquid partition to yield the methanolic 
fraction. TrichophytonrubrumA&B, Trichophytonsoudanense
violaceum isolates susceptibility testing were determined using the agar dilution method 
while for the two Candida albicans isolates, the microdilution method was used.The 
tested fractions of XylopiaAfricana and Anonidium mannii
on all the tested Trichophyton isolates with MIC ranging from 12.5 mg/ml to 15 mg/ml. 
Moreover, none of these fractions exhibited inhibitory activity against
albicans at the concentration of 50 mg/ml.The methanolic fractions of
X.africana could be potentials metabolites with antifungal properties.
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In addition, the increase in fungal infections is 

frequently encountered in diabetic patients, AIDS 
patients and pregnant women (30%) (WHO, 1999; 

. These infections are 

associated with other factors such as
practice, the poverty of the population, the fall of 
immune response due to the
chemotherapy, steroids, and 
(Sandglard and Odds, 2002). 
 Many antifungal drugs such as Ketoconazole, 
Amphotericin B, Nystatin, are available
sometimes produce harmful side effects and 
resistance to these pathogens (Sandglard and Odds, 
2002)renders the search for new substances
Moreover, WHO encourages the rational
improved fractions of medici
treatment of infections (WHO, 1991
 Cameroon has a rich and diversifi
exploration is still limited. The
interest in the Annonaceae family 
variety and on its rich secondary metabolites such as 
specific acetogenins (Fekam, 1986). These are 
potential inhibitors of complex I (NADH
oxidoreductase) and mitochondrial NADH oxidase 
membranes of cancer cells (Miyoshi 
Also, acetogenins are known for their antitumor
pesticidal, immunosuppressive, antimicrobial and 
antiplasmodial properties (Petit 
et al., 2009). 
 Thus, the aim of this study wasto evaluate
vitrothe antifungal properties of methanolic fractions 
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enrich in acetogenins of two medicinal plants of the 
Annonaceae family: X. africana and A. mannii. 
 

MATERIALS AND METHODS 
 
2.1. Plant material: 
 The leaves and twigs ofAnonidium mannii Engl. 
& Diels and Xylopia africana (Benth) Oliv were 
harvested in March 9, 2010 at Mount Kalla 
(Yaoundé) and were identified at the National 
Herbarium of Cameroon with identification numbers 
of 45582/HNC and 38322/HNC respectively where 
specimens have been preserved. 
 
2.2. Fungal material: 
 Six fungal isolatesfrom the Centre Pasteur of 
Cameroon, Yaoundé were used: four dermatophytes 
(Trichophytons rubrumA&B, Trichophyton 
soudanense and Trichophyton violaceum) and two 
Candida albicans. The maintenance of these strains 
was performed on Sabouraud Maltose Agar medium 
(SMA). 
 
2.3. Preparation of extracts: 
 The leaves and twigs collected were cut and 
dried at room temperature for 7 days and were 
ground to fine powder. The samples were macerated 
in 96% ethanol. The crude extracts obtained were 
subjected to liquid-liquid partition for the preparation 
of fractions enriched in acetogenins following the 
protocol described by Alali et al., (1999).The yields 
of extraction were calculated using the following 
formula: plant extract/ plant material x 100. 
 
2.4. Test of lactonic compounds characterization: 
 The methanolic fractions enrichedin acetogenins 
were used to characterize lactonic compounds 
according to the protocol described by Aromdee et 
al., (2005). The methanolic fractions enrichedin 
acetogenins were evaluated for their potential to 
inhibit the growth of fungal isolate. 
 
2.5. Antifungal activity of the extracts against 
dermatophytes: 
 The antifungal activity againstT. rubrumA & B, 
T. violaceum and T. soudanense was evaluated using 
the agar dilution method as described byDe 
Billerbeck, (2000). A concentration 100 mg/ml of 
stock solution was preparedin 10% DMSO for the 
different extracts. From the stock solution, each 
extract dilutions were performed aseptically in 
supercooled medium maintained at 45 ° C. 
 Various plant extract concentrations were 
prepared from stock solutions at finals concentration 
of 10, 12.5, 15 and 17.5mg/ml in SMA medium. 
Ketoconazole (Janssen-Cilag Farma ceutica Lda) 
stock solution was prepared at 200mg/ml and used as 
the positive control.The stock solution of extracts 
previously prepared were dilute in the SMA medium 
to obtain finals concentration of 10, 12.5, 15 and 
17.5mg/ml. 10 ml of the prepared media were poured 
into Petri dishes of 55 mm diameter and allowed to 
cool under the hood until complete solidification. 

Thereafter, explants of 7mm diameter were seeded at 
the centre of the Petri dish that was sealed and 
incubated at 25°C for eight days. Extract-free SMA 
medium was also prepared, inoculated and incubated 
in the same conditions to serve as negative control. 
Three trials were performed for each 
concentration.The radial mycelium growth was 
monitoredby measuring the diameters in 
millimeters.The inhibition percent was then 
calculated according to Zacchino et al., (1998). 

%I =
�� − ��

��
� 100 

 Where Dc = diameter of the inoculum in the 
control plate; Dx = diameter of the inoculum in the 
test plate; I% = inhibition percentage. 
 
� Determination of Minimum and Fungicidal 
Inhibitory Concentrations (MIC and MFC): 
 After preliminary tests, new concentrations of 
extracts were prepared from concentrations that 
completely inhibited the radial growth of the fungi. 
These concentrations were tested using the same 
protocol. After 8 days of incubation at 25°C, the 
lowest concentration that completely inhibited visible 
growth was considered the MIC. The inoculum 
whose growth was completely inhibited were 
collected and inoculated on to another medium free 
from inhibitor and incubated for 8 days at 25°C for 
the determination of the MFC. The lowest 
concentration that inhibited the growth of 
microorganisms was considered as the MFC.  
 
2.6. Antifungal activity of the extracts against C. 
albicans: 
 The extracts were tested on the C. albicans 
isolateusing the protocol described by Ngono (1999) 
for counting cells and by the microdilution method in 
liquid medium for the activity (Tchoumbougnang, 
1997). 80 µl of medium previously prepared were 
distributed in each well of a 96 wells microtitre plate, 
and then 80 µl of each extract at 100mg/ml (XAF, 
XAb AMf, AMb) dissolved in 10% DMSO were 
added. Then, a series of eight serial dilutions was 
performed with concentrations ranging from 50 to 
0.78 mg / ml. Subsequently, 20μl of a yeast 
suspension containing 2.5 x105cells / ml were added 
to 100 µl final volume per well. The positive control 
consisting of Nystatin (Zeneca; stock solution at 100 
mg / ml) was prepared as that of the extracts. The 
control consisted of wells in which the extracts were 
replaced by 10% DMSO and distilled water. The 
negative control contained only the media and the 
yeast strain. The plates were incubated at 37 °C and 
the results were recorded after 48 hours. The shift in 
the red phenol color from red color to yellow reflects 
the growth of C. albicans. 
 
2.7. Statistical Analysis: 
 The data were statistically analyzed using the 
software STATGRAPHICS Plus 5.0 for Windows. 
ANOVA using the F-test and the LSD (Least 
Sensitive Difference) was used to conduct a two-by-
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two comparison of the means at the risk level of 5% 
(P <0.05). 
 

RESULTS AND DISCUSSION 
 
3.1. Extraction of fractions rich in acetogenins: 
 The yields ofextraction from the leaves and 
twigs of plants are given in Table 1. 
 Analysis of Table 1 showed that the yields 
ofextraction ranged from 0.28 to 9.22%. Those of the 
leaves of X. africana and A. mannii (XAF and AMf) 
are higher compared to that ofthe twigs. These results 
show that yields vary according to the organ 
highlight by the variability of the intensity of 
biosynthetic pathways. The leaves have the highest 
yields of methanolic fractions 1.65% (A. mannii) and 
9.22% (X. africana). It is at this level that most plant 
metabolites are synthesized through the process of 
photosynthesis.  
 
3.2. Characterization-rich fractions acetogenins: 
 The characterization test of lactonic compounds 
present in methanolic fractions showed after addition 
of Kedde’sreagent variability in the intensity of the 
pink color of the samples. The variability observed in 
the intensity of the color can be assigned to different 
classes of lactonic compounds such as acetogenins 
presentatvarious concentrations (Champy et 
al.,2009). 
 
3.3. Antidermatophytic activity: 
 The results of antifungal activities carried out on 
4 dermatophytes: T. rubrumA & B, T. violaceum and 
T. soudanense are shown in figures 1, 2, 3&4 and 
table 2. 
 It appears from the above figures that isolates of 
dermatophytes exhibit significant sensitivity to 
fractions tested. MICs (concentration of extract 
inhibiting 100 % of visible mycelial growth)ofX. 

africana and A. mannii vary from 12.5 to 15 mg / ml 
(Table 2). Generally the growth inhibition varies 
with the concentration of the extract. XAb seems to 
be more active with total growth inhibition at 
12.5mg/ml on the four isolates (figure 1, 2, 3&4). 
While XAf, showed total inhibition at 12.5 on T. 
violaceum and T. rubrum A and 15mg/ml on T. 
soudanense and T. rubrum B. As well AMf exert 
total inhibition at 12.5 mg / ml only onT. rubrum A 
and at 15 mg / ml on T. violaceum,T. soudanense, 
and T. rubrum A. AMb totally inhibit mycelia 
growth of T. soudanense and T. rubrum B at 12.5 mg 
/ml when that of T. violaceum and T. rubrum A 
occurred at 15 mg / ml. However, even thouwe 
observed a variation in activity of fractions no 
significant difference (p <0.05) between the 
responses of isolates to concentrations of fractions 
used was noticed. Growth of inoculum was observed 
8 day after subcultures suggesting a fungistatic effect 
of fractions on dermatophytes isolates at the tested 
concentrations. The anti-dermatophytes activity 
observed could be due to the presence of acetogenins 
that might act by inhibitingthe growth and 
development of Trichophytonspecies. In fact, Yuan 
et al., (2003) showed inhibitory activity of 
acetogenins against dermatophytes by stopping the 
cell cycle between G1 and S phases. 
 
3.4. Anti Candida activity: 
 At 50 mg / ml, there was a change in the color of 
red phenol from red color to yellow reflectingthe 
growth of C. albicans. The fractions enriched with 
acetogenins of leaves and twigs of X. africana and A. 
mannii were poorly active on the two isolates of C. 
albicans. This result failed to confirm the 
ethnopharmacological used of A. manniiand X. 
africanaas treatment against candidiasis (Tsabang et 
al., 2012)and dysentery conditions (Bele et al., 2011) 
respectively. 

 
Table 1: Yields of extraction of A. mannii and X. africanafractions. 

Plants Organs Codes Yields ( %) 
 

A. mannii 
Leaves AMf  1.65 
Twigs AMb 1.60 

 
X. africana 

Leaves XAf  9.22 
Twigs XAb 0.28 

AMf = A. mannii leaves; AMb =A. mannii twigs; XAf =X. africana leaves ; XAb = X. africana twigs. 
 

 
 
Fig. 1:Antifungal activity of fractions on T. rubrumisolate A. AMf = A. mannii leaves; AMb =A. mannii twigs;
 XAf =X. africana leaves ; XAb = X. africana twigs. 
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Fig. 2:Antifungal activity of fractions onT. rubrumisolate B. AMf = A. mannii leaves; AMb =A. mannii twigs;
 XAf =X. africana leaves ; XAb = X. africana twigs. 
 

 
 
Fig. 3: Antifungal activity of fractions on T. soudanenseisolate. AMf = A. mannii leaves; AMb =A. mannii 
 twigs; XAf =X. africana leaves ; XAb = X. africana twigs. 
 

 
 
Fig. 4:Antifungal activity of fractions on T. violaceumisolate. AMf = A. mannii leaves; AMb =A. mannii twigs; 

XAf =X. africana leaves ; XAb = X. africana twigs. 
 
4. Conclusion: 
 Overall, the methanolic fractions rich in 
acetogenins plants of the Annonaceae family possess 
antifungal properties on dermatophytes that required 
further investigations to isolate the active principles 
and eventually proposed their mechanism of action 
toward the development of a new anti-dermatophytes 
drug. 
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