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Abstract:  

Background: Dermatophytosis is a highly contagious superficial mycosis of the genera Trichophyton, 

Epidermophyton and Microsporum that affects both man and animal. The different plant parts of Nauclea latifolia 
are known to have ethnomedicinal uses. The objective of this study is to access the phytochemical components 
of N. latifolia plant parts and to investigate the anti-fungal activities and time-kill kinetics of the plant parts 
against isolated dermatophyte species.   
Methodology: The pulverized parts (root, stem, leaf, fruit) of authenticated N. latifolia plant were extracted 
using cold maceration method for 48 hours in methanol. The extracts were then concentrated almost to dryness 
and the phytochemical constituents assessed. The preliminary screening of the anti-dermatophytic activities of 
the extracts was determined by the agar disc diffusion technique on selected dermatophytes, consisting of two 
isolates of Microsporum ferrugineum (strains 1 and 2), two isolates of Trichophyton mentagrophytes (strains 1 
and 2), one isolate of Microsporum audouinii and one isolate of Microsporum canis. The minimum inhibitory 
concentration (MIC), minimum fungicidal concentration (MFC) and time-kill kinetics of the extracts were 
determined using standard methods on the selected dermatophytes.  
Results: The pulverized stem bark of the plant had higher yield of 12.73% when compared to other plant parts 
(leaf; 4.44%, root; 1.53%, and fruit; 4.16%). All extracts of the plant parts contain flavonoids and tannins, with 
the stem bark and fruit extracts containing tannins in higher concentrations. The leaf and root extracts of the 
plant contained saponin, but this is absent in the stem bark and fruit extracts. There were no zone diameters of 
inhibition produced by different concentrations of the root and leaf extracts against the selected dermatophytes 
while the mean zone diameters of inhibition produced by the stem bark and fruit extracts was appreciably low 
(range 2.0±00-10±2.00mm) at 500mg/ml of the extracts. The MICs and MFCs were the same for stem bark and 
fruit extracts at 62.5mg/ml for T. mentagrophyte strain 2 and M. ferrugineum strain 2, and at 250mg/ml for M. 
audouinii. Similarly, the MICs and MFCs were the same for the stem bark extracts at 125mg/ml for T. 
mentagrophyte strain 1. In the time-kill assay, reduction in the count of the viable cells occurred within 0-1 hour, 
and at 8 hours, there were no viable cells.                       
Conclusion: Crude methanol extracts of N. latifolia stem bark and fruit exhibited fungicidal activity against the 
selected dermatophytes, albeit at high concentration above what is considered to indicate potential efficacy of an 
extract for further therapeutic exploration. Nevertheless, the time-kill assay result holds promise that the stem 
bark and fruit extracts of the plant potentially possess anti-dermatophytic activity that could justify the plant use 
for treating dermatophyte infections.   
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Résumé: 

Contexte: La dermatophytose est une mycose superficielle très contagieuse des genres Trichophyton, 
Epidermophyton et Microsporum qui touche aussi bien l’homme que l’animal. Les différentes parties de la plante 
Nauclea latifolia sont connues pour leurs usages ethnomédicaux. L'objectif de cette étude est d'identifier les 
composants phytochimiques de parties de N. latifolia et d'étudier leurs activités antifongique et leur cinétique 
d'élimination contre des espèces de dermatophytes isolées.                             
Méthodologie: Les parties pulvérisées (racine, tige, feuille, fruit) de N. latifolia authentifiée ont été extraites par 
macération à froid pendant 48 heures dans du méthanol. Les extraits ont ensuite été concentrés presque jusqu'à 
siccité et leurs constituants phytochimiques ont été évalués. Le criblage préliminaire des activités anti-
dermatophytiques des extraits a été déterminé par la technique de diffusion sur disque d'agar sur des 
dermatophytes sélectionnés, constitués de deux isolats de Microsporum ferrugineum (souches 1 et 2), de deux 
isolats de Trichophyton mentagrophytes (souches 1 et 2), d'un isolat de Microsporum audouinii et d'un isolat de 
Microsporum canis. La concentration minimale inhibitrice (CMI), la concentration minimale fongicide (CMF) et la 
cinétique de tuer le temps des extraits ont été déterminées à l'aide de méthodes standard sur les dermatophytes 
sélectionnés.                                                      
Résultats: L'écorce de tige pulvérisée de la plante présentait un rendement supérieur de 12,73% à celui des 
autres parties de la plante (feuilles; 4,44%, racines; 1,53% et fruits; 4,16%). Tous les extraits de parties de la 
plante contiennent des flavonoïdes et des tanins, les extraits d'écorce de tige et de fruits contenant des 
concentrations plus élevées de tanins. Les extraits de feuilles et de racines de la plante contenaient de la saponine, 
mais celle-ci est absente dans les extraits d'écorce de tige et de fruits. Français Il n'y avait pas de diamètres de 
zone d'inhibition produits par les différentes concentrations des extraits de racines et de feuilles contre les 
dermatophytes sélectionnés tandis que les diamètres moyens de zone d'inhibition produits par les extraits 
d'écorce de tige et de fruit étaient sensiblement faibles (plage de 2,0±00 à 10±2,00 mm) à 500mg/ml des 
extraits. Les CMI et les CMF étaient les mêmes pour les extraits d'écorce de tige et de fruit à 62,5mg/ml pour la 
souche 2 de T. mentagrophyte et la souche 2 de M. ferrugineum, et à 250mg/ml pour M. audouinii. De même, 

les CMI et les CMF étaient les mêmes pour les extraits d'écorce de tige à 125mg/ml pour la souche 1 de T. 
mentagrophyte. Dans le test de tuer le temps, la réduction du nombre de cellules viables s'est produite dans un 
délai de 0 à 1 heure, et à 8 heures, il n'y avait plus de cellules viables.                                 
Conclusion: Des extraits méthanoliques bruts d'écorce de tige et de fruit de N. latifolia ont montré une activité 
fongicide contre les dermatophytes sélectionnés, bien qu'à une concentration supérieure à celle considérée 
comme indiquant l'efficacité potentielle d'un extrait pour une exploration thérapeutique ultérieure. Néanmoins, 
les résultats du test de temps de destruction laissent entrevoir une activité anti-dermatophytique potentielle des 
extraits d'écorce de tige et de fruit de la plante, justifiant ainsi son utilisation pour le traitement des infections 
dermatophytiques. 

Mots-clés: Dermatophyte, composés phytochimiques, extraction au méthanol, cinétique de temps de  
      destruction, Nauclea latifolia 

Introduction: 

 Dermatophyte fungal diseases are part 

of the frequently occurring infectious diseases 
in the universe and amongst the most comm- 

only diagnosed skin infections in Africa in whi- 
ch the dermatophyte spectrum and the clinical 
symptoms are completely different from the 
ones seen in other parts of the world, probably 
because African environment is hot and humid 
giving it the main reason for the high preva- 

lence (1). They are contagious and are caused 

by group related fungi in the genera of Tricho- 
phyton, Microsporum and Epidermophyton 
(2). Infection with any of the disease-causing 
dermatophyte species result in dermatophyto- 
sis and affects both man and animal with 
grave economic impacts (3,4).  
 Resistance and the after effects from 

the usage of common topical and systemic anti- 
fungal medications for dermatophytosis emp- 
hasizes the necessity for novel therapies (5). 
Nauclea latifolia is a multi-stemmed evergreen 
woody plant that can reach a height of 200m,  

commonly found in the Savannah forests and 

wet tropical rainforest zones of West and Cen- 
tral Africa (6). The phytochemical components 
displayed positive results in healing many dis- 
eases through different processes such as anti- 

oxidative, anti-secretory, anti-inflammatory, 
anti-ulcerogenic and anti-hypertensive effects 
(7).    

 Phytochemicals are substances in 
plants that occur naturally and play an impor- 
tant role in defense mechanisms to protect 
them from diseases (8). Nauclea latifolia has 

served as herbal medicine for treating diffe- 
rent ailments and diseases (9). Bekoe et al., 

(10) reported that the usage of N. latifolia in 
treating viral diseases, hypertension, stomach 
pain, helminthiasis, back pain, diabetes, fever, 
cancer, gastric ulcer, malaria, measles, diarr- 
hoea and conjunctivitis have been well esta- 
blished. It is therefore, imperative to assess 
the anti-fungal properties of N. latifolia extr- 

acts on dermatophytes, with the aim of provid- 
ing alternative therapeutics of dermatophyto- 
sis. 
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Materials and method:  

Study area and design:   

 The study was conducted at Nnamdi 
Azikiwe University, Awka, Anambra State, Nig- 
eria as an evaluation of the qualitative phyto- 
chemical constituents of methanol extracts of 
N. latifolia plant parts (leaf, stem bark, root 
and fruit), and determination of in vitro anti-
dermatophyte activity and time kill kinetics of 

the extracts against selected dermatophytes 
obtained from dermatophytic lesions of prima- 
ry school pupils (with consent from their par- 
ents). 

Ethical approval:   

 Ethical approval to carry out the study 

was obtained from Nnamdi Azikiwe University 
Teaching Hospital (NAUTH) Ethical Committee  

Plant collection, identification, preparation and 
extraction:    

 Nauclea latifolia plant was identified 
and authenticated by a Botanist at Botany De- 
partment of Nnamdi Azikiwe University, Awka, 

Nigeria. Fresh mature leaves, roots, stem 
barks and fruits of the plant were collected and 
separately dried under shade. They were pul- 
verized separately and stored in brown bottles 
in dry environment until ready for extraction.  
Pulverized materials of N. latifolia leaves (170 
g), roots (130g), stem barks (150g), fruits 

(143g), were extracted using cold maceration 
method for 48 hours in methanol.  

 Methanol extracts of the plant parts 
were collected, and then concentrated almost 
to dryness (MeOH fraction) under vacuum at 
45±50C using rotary evaporator. The resul- 
tant fractions were separately stored at 40C. 

The crude methanol extracts were screened 
for phytochemical constituents. The percen- 
tage yield was calculated using the formula as 
shown below; percentage yield = weight of 
extract/weight of pulverized materials of N. 
latifolia x 100 (11). 

Phytochemical analysis:   

 Qualitative phytochemical analysis was 

carried out using the methods of Trease and 
Evans (12) to determine the presence of the 

different phytochemicals in the leaves, roots, 
stem barks and fruits of the tested plant. 

Preparation of stock solution:   

 The stock solutions were prepared by 
dissolving 1000mg of the plant part in 2 ml of 
DMSO for a final concentration of 500 mg/ml 
to be obtained and used for the preliminary 

screening of the anti-dermatophyte activities 
of the extracts. This was done for each of the 
plant part extract. For determining the MICs, 
stock solution of the extract of plant was pre- 
pared by dissolving 10,000 mg of the extract 
in 2 ml of DMSO to obtain a final concentration 

of 5000mg/ml. These were transferred to 

screw capped bottles and kept at 4°C until rea- 
dy for use. 

Test dermatophyte organisms:   

 These were dermatophyte organisms 
(six isolates) previously identified from clinical 
samples collected from primary school pupils 
whom their parents consented, and consist of 
two isolates of Microsporum ferrugineum, two 
isolates of Trichophyton mentagrophytes, one 

isolate of Microsporum audouinii and one iso- 
late of Microsporum canis. These organisms 
were maintained by monthly sub-culturing on 
Sabouraud Dextrose Agar (SDA) at 25-27°C. 

Inoculum standardization of test organisms: 

 All the test isolates were inoculated 

onto SDA plates and incubated for 7–10 days 
at a temperature of 25°C to obtain young, 
actively growing cultures consisting of mycelia 
and conidia. Mycelial disc of 5 mm in diameter, 
cut from the periphery of the 7–10-day-old 
cultures, was aseptically inoculated into tubes 

containing Sabouraud dextrose broth. The 
tubes were incubated at 25 °C for 2-3 days. 
Following incubation, the tubes were placed on 
a vortexing machine and vortexed for about 
15-20 min to properly disperse the cells in the 
broth.       
 The organism concentration in the tu- 

bes was standardized by adjusting to concen- 
tration which was about 104 CFU/ml from 108 
CFU/ml already produced from standardizing 

to 0.5 MacFarland standard. The control used 
in time kill kinetics was dimethylsulphoxide 
which did not contain any dermatophyte. 

Preliminary testing of the extracts for anti-
dermatophyte action:   

 The preliminary testing of the extracts 
for anti-dermatophyte activities was carried 
out by the agar well diffusion procedure using 
Onyegbule et al., (13) with slight modifica- 
tions. Dilutions of 250, 125, 62.5, 31.25, and 

15.125mg/ml were prepared from the 500mg/ 
ml stock solution of the extracts by doubling 
dilution of the extracts. Molten SDA (20ml) 
was poured into sterile petri dishes (90 mm) 
and left to gel. The aseptically prepared agar 
plates with holes (6 mm) made in them using 

a sterile metal cork-borer were swabbed with 
standardized concentrations (104 CFU/ml) of 
cultures of test isolates grown in Sabouraud 
dextrose broth.    
 A 20µl volume of the different dilutions 
of each extract and the controls were put in 
each hole under aseptic condition and kept at 

room temperature for about 30 minutes to 
allow the extracts and controls to diffuse into 
the agar medium and incubated accordingly. 
Ketoconazole (50µg/ml) was utilized as posi- 
tive control and dimethylsulphoxide (DMSO) 
as the negative control. The plates were incu- 
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bated for 24-28 hours at room temperature for 

fungal isolates and the inhibition zones diame- 
ters (IZDs) were measured and recorded. The 
cork borer (6mm) size was subtracted from 
the figures recorded for the IZDs to get the 

actual figure. The process was conducted for 
three times and the mean IZDs calculated and 
recorded. 

Determination of MIC of extracts on isolates: 

 The MIC of the extract of the plant 

parts on test isolates was carried out by agar 
dilution method using the method described 
by Ali-Shtayeh and Suheil (14). The extract 
stock solution (5000 mg/mL) was further dilu- 
ted in a 2-fold serial dilution to obtain the 
following extract concentrations; 2500, 1250, 
625, 312.5, 156.25, 78.26, 39.12, 19.56 and 

9.78mg/ml. The agar plates were made by 
pouring 9ml of the molten double strength 
SDA into sterile Petri dishes that contained 1 
ml of the different dilutions of the extract to 
make the final extract concentrations of 500, 
250, 125, 62.5, 31.25, and 15.625, 7.826, 
3.912, 1.956 and 0.978 mg/ml respectively.

 The test isolates which were grown 
overnight in broth were adjusted to McFarland 
0.5 standard and streaked onto the agar 
plates (containing dilutions of the extract) sur- 
face. The SDA plates were incubated at room 
temperature (25-27oC) for 5-7 days, after whi- 

ch all plates were checked for growth. Con- 
trol plates, which contained no plant extract, 
were also made with the test. The minimum 

dilution (concentration) of the extracts com- 
pletely inhibiting the growth of each organism 
was regarded as the MIC. 

Determination of MFCs of extracts on isolates: 

 The MFC of the extracts was carried 
out by subculturing portions of the agar from 
the plates that showed no growth in the MIC 
tests as described by Ali-Shtayeh and Suheil 
(14). The agar parts were plated into plates 

containing freshly prepared plain SDA which 
were incubated at room temperature (25-
27oC) for 5-7 days and checked every day for 
fungal growth. The absence of growth at the 
conclusion of incubation period implies total 
cell death. The minimum concentration of the 
extracts that produced total cell death was 

considered as the MFC. 

Determination of fungicidal action of extracts 
on isolates by time-kill kinetics: 

 Determination of fungicidal action of 

the extracts on test isolates by time-kill kine- 

tics was performed using the procedure of 
Adeniyi et al., (15) with slight modifications. 
Standardized concentrations (104 CFU/mL) of 
logarithmic phase culture of test isolates were 

prepared. An appropriate quantity of the extr- 
act was added to a sterile test tube containing 
Sabouraud dextrose broth, and 1ml of the 
standardized test culture was added to 9 ml of 
the extract-broth mixture to give a microbial 
concentration 103 CFU/mL and a concentration 
equal to the MFC of the extract. 

 Sterile molten SDA was poured into 
sterile Petri plates and allowed to set. 0.1ml of 
the extract-broth-culture mixture was put on- 
to the agar and spread with a sterile spreader. 
This is to give control time 0 minutes count. 
Samples were taken after 1, 4, 8, and 24 hours 

intervals. The procedure was done in triplicate 
to ensure accuracy. The agar plates were incu- 
bated at 25-27OC for 5-7days and observable 
colonies were counted. Each of the organisms 
was also grown in tubes containing broth with 
no added plant extract (control) and samples 
taken at the indicated time intervals and treat- 

ed. Control plates were similarly incubated. 
The numbers of colony forming units (CFU) 
were counted after the period of incubation.  

Data analysis:     

 The Student’s t-test was used to com- 

pare the mean inhibition zone diameter produ- 
ced by the plant part extracts against the der- 
matophytes, with the Statistical Packages for 

the Social Sciences (SPSS) version 26.0. The 
level of significance was set at p<0.05. 

Results:  

Extract yield of pulverized N. latifolia plant: 

 The percentage extract yield of the 

pulverized N. latifolia stembark was highest at 
12.73%, followed by leaf (4.44%), fruit (4.16%) 
and roots (1.53%) (Table 1).  

Phytochemical constituents of N. latifolia plant 
extracts:     

 Tannin was observed to be in high 

quantities in stem bark and fruit but moderate 
in root and leaf. Flavonoid was present in high 
quantities in all the plant parts (leaf, root, 

stem bark and fruit). Alkaloid, steroid and 
terpenoid were absent in all the parts of the 
plant. Saponin was absent in stem bark and 
fruit but present in moderate quantities in root 

and leaf (Table 2).
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Table 1: Percentage extract yield of the pulverized Nauclea latifolia plant parts 

Extract Pulverized materials (g) Yield (g) % yield 

Leaf 170 7.55 4.44 

Root 150 2.29 1.53 

Stem bark 130 16.55 12.73 

Fruit 143 5.95 4.16 

 

Table 2: Phytochemical constituents of Nauclea latifolia plant Extracts. 

Phytochemical constituents Extracts 

Leaf Root Stem bark Fruit 

Alkaloid - - - - 

Saponin ++ ++ - - 

Steroid - - - - 

Terpenoid - - - - 

Flavonoid +++ +++ +++ +++ 

Tannin +++ +++ ++++ ++++ 

+ = low, ++ = moderate, +++ = high, ++++ = very high 

 

Anti-dermatophyte activities of N. latifolia 
extracts:     

 The mean (±SD) inhibition zone diam- 
eters at different concentrations of the extr- 

acts of the plant parts against the selected 
dermatophytes are shown in Fig 1 for the stem 
bark and Fig 2 for the fruit. In Fig 1, the crude 
methanol extract of N. latifolia stem bark 

against the test dermatophytes at the least 
concentration of 62.5mg/ml, produced mean 
zone diameter of inhibition of 1 mm to T. men- 
tagrophyte strain 2, 3 mm to M. ferrugineum 
strain 1 and 2 mm to M. ferrugineum strain 2. 
At 125 mg/ml, it was 2 mm to T. mentagro- 

phyte strain 1, 3 mm to T. mentagrophyte 
strain 2, 6 mm to M. ferrugineum strain 1 and 
5 mm to M. ferrugineum strain 2.  
 At concentration of 250 mg/ml, it was 
4mm to T. mentagrophyte strain 1, 6mm to T. 
mentagrophyte strain 2, 9mm to M. ferrugi- 

neum strain 1 and 8 mm to M. ferrugineum 

strain 2. At the highest concentration of (500 
mg/ml,) the extract produced mean zone 
diameter of 7 mm to T. mentagrophyte strain 
1, 9 mm to T. mentagrophyte strain 2, 3 mm 
to M. audouinii, 2 mm to M. canis, 12 mm to 
M. ferrugineum strain 1 and 10 mm to M. 
ferrugineum strain 2.   

 In Fig 2, the mean inhibitory zone 
diameters (mm) produced by the crude meth- 

anol extract of N. latifolia fruits against the 
test dermatophytes at the least concentration 
of 62.5 mg/ml, was 2 mm to T. mentagrophyte 

strain 2, 3 mm to T. ferrugineum strain 1 and 
2 mm to M. ferrugineum strain 2. At the 
concentration of 125 mg/ml, it was 3mm to T. 

mentagrophyte strain 1, 4 mm to T. menta- 
grophyte strain 2, 6 mm to M. ferrugineum 
strain 1 and 5 mm to T. ferrugineum strain 2. 
At the concentration of 250 mg/ml the extracts 
produced 5 mm to T. mentagrophyte strain 1, 
7 mm to T. mentagrophyte strain 2, 9 mm to 
M. ferrugineum strain 1 and 8 mm to M. ferru- 

gineum strain 2.    
 At the highest concentration of 500 
mg/ml, it produced 8 mm to T. mentagrophyte 
strain 1, 10 mm to T. mentagrophyte strain 2, 
2 mm to M. audouinii, 2 mm to M. canis, 12 
mm to M. ferrugineum 1 and 10 mm to M. 

ferrugineum strain 2. The positive control 

(ketoconazole at 50 µg/ml) produced mean 
inhibition zone diameter of 28 mm to T. men- 
tagrophyte strain 1, 30 mm to T. menta- 
grophyte strain 2, 10 mm to M. audouinii, 8 
mm to M. canis, 36 mm to M. ferrugineum 
strain 1 and 32 mm to M. ferrugineum strain 

2. The negative control (DMSO) produced no 
inhibition zone diameter to the selected der- 
matophytes. 
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Fig 1: Mean inhibition zone diameters (IZDs) in millimeters (mm) produced by crude methanol extract of Nauclea latifolia stem barks and the control against selected dermatophytes 
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Fig 2: Mean inhibition zone diameters (IZDs) in millimeters (mm) produced by crude methanol extract of Nauclea latifolia fruits and the controls against selected dermatophytes 
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 Table 3 shows the comparative mean 

(±SD) inhibition zone diameter of the stem 
bark and fruit extracts of the plant at 500 mg/ 
ml concentration (the concentration at which 

the extracts exhibited some antimicrobial 
activities against the selected dermatophy- 
tes). The results showed that there were no 
significant differences in the antimicrobial act- 
ivities of the two plant parts at 500 mg/ml 
concentration against the selected dermato- 
phytes (T. mentagrophytes 1and 2; M. ferru- 

gineum 1 and 2; M. audouinii and M. canis) 
(p>0.05). The leaf and root extracts were not 
considered because even at this high concen- 
tration, the extracts did not give any zone of 
inhibition against the dermatophytes.  

Minimum inhibitory and fungicidal concentra- 
tions of the plant extracts:  

 The leaf and the root extracts of N. 
latifolia had no antimicrobial activity on all the 
selected dermatophytes. The minimum inhibi- 

tory concentration (MIC) of the stem bark and 

fruit extracts of N. latifolia against M. audouinii 
and M. canis was 250 mg/ml while against T. 
mentagrophyte strain 2, the MIC was 62.5 

mg/ml. For M. ferrugineum strain 1; the MIC 
was 31.25 mg/ml, and M. ferrugineum strain 
2 it was 62.5 mg/ml.    
 The minimum fungicidal concentration 
(MFC) was the same as the minimum inhibi- 
tory concentration (MIC) of the fruit and stem 
barks extracts against T. mentagrophyte str- 

ain 2 (62.5mg/ml) and T. ferrugineum strain 
2 (62.5mg/ml), T. mentagrophyte strain 1 
stem bark extracts (125mg/ml) and M. audo- 
uinii stem bark extract (250 mg/ml). The MFC 
of the stem bark extract against M. canis was 
500 mg/ml and for M. ferrugineum strain 1 

was 62.5 mg/ml. The MFC of the fruit extract 

against T. mentagrophyte strain 1 was 125 
mg/ml, M. audouinii 500 mg/ml, M. canis 500 
mg/ml and M. ferrugineum strain 1 62.5 mg/ 
ml (Table 4). 

 
 

 

Table 3: Comparison of mean inhibition zone diameter of the stem bark and fruit extracts at 500mg/ml concentration 

  

 

 

Table 4: Minimum inhibitory and fungicidal concentrations of the extracts on selected dermatophytes  

Test dermatophyte isolates MICs of extracts (mg/ml) MFCs of extracts (mg/ml) 

Stem bark Fruit Stem bark Fruit 

Trichophyton mentagrophytes 1 125 62.5 125 125 

Trichophyton mentagrophytes 2 62.5 62.5 62.5 62.5 

Microsporum audouinii 250 250 250 500 

Microsporum canis 250 250 500 500 

Microsporum ferrugineum 1 31.25 31.25 62.5 62.5 

Microsporum ferrugineum 2 62.5 62.5 62.5 62.5 

MIC = Minimum inhibitory concentration; MFC = Minimum fungicidal concentration 

  

Organisms Means (±SD) zone diameter (mm) of inhibition t-test p-value 

Stem bark Fruit 

Trichophyton mentagrophytes 1 7.00±1.00 8.00±1.00 -1.225 0.288 

Trichophyton mentagrophytes 2 9.00±1.00 10.00±2.00 -0.775 0.482 

Microsporum audouinii 3.00±0.00 3.00±1.00 <0.001 1.000 

Microsporum canis 2.00±0.00 2.00±0.00   

Microsporum ferrugineum 1 8.67±4.16 12.00±2.00 -1.250 0.279 

Microsporum ferrugineum 2 10.00±2.00 10.00±2.00 <0.001 1.000 
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Time kill assay:    

 Results of the time kill assay shown in 
Tables 5 and 6 indicated that within 0-1 hour, 
there was drastic reduction in the number of 
viable cell count. Within the succeeding 1–4 

hours, there was also reduction but at the 8th 

hour, all the dermatophyte isolates were 
dead. The control showed an increase in the 
viable cell count of each of the selected der- 

matophyte even after the 8th hour (Table 7). 

 

Table 5: Fungicidal action of crude methanol extract of Nauclea latifolia stem barks incorporated into Sabouraud dextrose broth 

against selected dermatophytes 

Test dermatophyte isolates Concentration 

(mg/ml) 
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301 102 32 0 0 

Trichophyton mentagrophytes 2 62.5 356 141 20 0 0 

Microsporum audouinii 250 246 72 22 0 0 

Microsporum canis  500 296 88 16 0 0 

Microsporum ferrugineum 1 62.5 322 112 34 0 0 

Microsporum ferrugineum 2 62.5 282 198 21 0 0 

 

Table 6: Fungicidal action of crude methanol extract of Nauclea latifolia fruits incorporated into Sabouraud dextrose broth 

against selected dermatophytes 

Test dermatophytes isolates Concentration 

(mg/ml) 
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264 82 11 0 0 

Trichophyton mentagrophytes 2 62.5 291 69 8 0 0 

Microsporum audouinii 500 272 91 19 0 0 

 Microsporum canis 500 265 96 13 0 0 

Microsporum ferrugineum 1 62.5 332 121 25 0 0 

Microsporum ferrugineum 2 62.5 278 83 16 0 0 

 

 

Table 7: Viable cell counts of selected dermatophytes in Sabouraud dextrose broth without incorporation of extracts 

Test dermatophyte isolates 
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353 728 1222 1748 2386 

Trichophyton mentagrophytes 2 421 879 1325 1932 2658 

Microsporum audouinii 242 644 1080 1620 2324 

Microsporum canis 286 682 1040 1688 2232 

Microsporum ferrugineum 1 341 779 1125 1871 2654 

Microsporum ferrugineum 2  222 642 1082 1620 2128 



In vitro anti-dermatophyte activities of Nauclea latifolia   Afr. J. Clin. Exper. Microbiol. 2026; 27 (1): 454-464 

463 

 

Discussion: 

 Medicinal plants have since been reco- 
gnized as notable source for treating variety 
of diseases and might be regarded as pre- 
cursor of contemporary medicine (16,17,18). 
In this study, pulverized N. latifolia stem bark 
yielded the highest extract percentage, follo- 

wed by the leaf, fruit and root, and contained 
tannin, flavonoids, and saponin. This result 
agrees with that of Malami et al., (19) on the 
leaves extract of N. latifolia containing flavo- 
noids, tannins and saponins, and also with the 
study of Adepoju et al., (20) on the stem bark 

of N. latifolia containing tannin. However, the 
methanol extracts of the leaf, root, stem bark, 
and fruit in this study did not contain alkaloids, 

steroids and terpenoids that were present in 
the study of Malami et al., (19) and Adepoju 
et al., (20). If these were present in the extr- 
acts in our study, they might have been so 

minimal such that the crude methanol extrac- 
tion method we used could not qualitatively 
detect them. In the study of ethanol and met- 
hanol leaf extracts of N. latifolia and phyto- 
chemical testing of metabolites by Olusola 
(21), the author did not detect tannin but det- 
ected saponin, flavonoid and alkaloid. It could 

be possible that N. latifolia plant part contains 
alkaloid, flavonoid, saponin, terpenoids, tannins 

and steroid as reported by Odeyemi et al., 
(22) in the qualitative phytochemical testing 
of the methanol stem bark extract of Napol- 
eona imperialis.    

 Although, N. latifolia leaves and roots 

have been acclaimed to possess medicinal and 
antimicrobial properties, the methanol extr- 
acts in our study did not exhibit any antifungal 
activity or inhibitory properties at all the extr- 
act concentrations against the selected der- 
matophytes in the preliminary agar well diffu- 

sion assay. However, extracts of the stem 
bark and fruit of the plant inhibited the growth 
of M. ferrugineum strains 1 and 2, and T. men-
tagrophyte strain 2 at high extract concen- 
tration of 62.5mg/ml (62,500µg/ml), which is 
1250 times higher than the control ketocona- 
zole concentration of 50µg/ml, producing zone 

diameter of inhibition of 1-10mm, compared 
to the zone diameter produced by ketocona- 

zole of 10-36mm against the selected derma- 
tophytes. At a further higher extract concen- 
tration of 500mg/ml (500,000µg/ml), all the 
selected dermatophytes were inhibited by the 
extracts of the two plant parts, with mean 

zone diameter of inhibition that ranged from 
2.0±00 to 10.0±2.0mm. At this extract con- 
centration there was no significant difference 
in the inhibition activity of the methanol extr- 
acts of the two plant parts (p>0.05) on the 
selected dermatophytes. The anti-dermato- 

phytic activities of these extracts may there- 
fore appeared to be insignificant for further 

therapeutic exploration.  

 The minimum inhibitory concentra- 
tions (MICs) of the methanolic extracts of N. 
latifolia stem barks and fruits against the 

selected dermatophytes ranged from 31.25 
mg/ml for M. ferrugineum strain 1 to 250 mg/ 
ml for M. audouinii and M. canis. The MICs of 
the methanolic extracts of N. latifolia stem 
barks against T. mentagrophyte strain 1 and 
2 were different, and although they are the 
same dermatophyte species, their genetic 

composition might be different, to account for 
this disparity. This similarly applied to the 
methanolic extracts of the stem barks and 
fruit of N. latifolia against M. ferrugineum 
strain 1 and 2. It was also observed that the 
MICs of the methanolic extracts of both the 

stem barks and fruits of N. latifolia were the 

same against each of the selected dermato- 
phytes except for T. mentagrophyte strain 1. 
Higher concentrations of the methanolic extr- 
act of the stem barks and fruits (250-500 
mg/ml) were required to completely kill (fun- 
gicidal) M. canis and M. audouinii.   

 The time-kill kinetic study revealed a 
progressive reduction in the viable cell count 
at 0-1 hour, 1-4 hours, and at the 8th hour, 
there was no viable cell, while with the control, 
the dermatophytes were still multiplying at 
the 8th hour. This was a similar observation in 
the previous study of methanol extracts of 

various plant parts (stem bark, leaves, seed 
and root) of N. imperialis by Odeyemi et al., 
(23), which reported anti-fungal activity, with 

the time-kill kinetics showing no viable derma- 
tophyte at the 8th hour.  

Conclusion: 

 Our study showed that crude metha- 

nol extracts of the stem bark and fruits of N. 
latifolia exhibited anti-fungal property, but at 
a much higher extract MIC values than what 
is generally considered to indicate potential 
efficacy of an extract or isolated compound 
from an extract for further therapeutic explo- 

ration (24). Nevertheless, with no viable cells 
at 8th hour in the time-kill kinetic assay for all 
the selected dermatophytes, the stem bark 
and fruit parts of the plant may potentially 

possess anti-dermatophytic activities that 
justifies the usage in traditional medicine. In 
this study however, the methanol extract of 

the leaf and root parts of the plant do not have 
any inhibitory activity against the selected 
dermatophytes. 
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