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ABSTRACT 
 

Incidence of drug resistance by dermatophytes is a worldwide concern. Researchers search for 
natural and better drugs to arrest the ugly situation. This study aims to formulate antidermatophyte 
Creams with ethanol extracts of the leaves of cassia alata and cassia occidentalis against four 
selected dermatophytes namely Trichophyton mentagrophtes, Microsporum audounii, 
Epidermophyton floccosum  and Malassezia furfur. Wistar rats were used in determining the efficacy 
of the formulated herbal creams by examining the biopsies of the skin of the infected rats for 
presence of fungal hyphae, tissue destruction, Inflammation of the skin, absence of sebaceous 
gland and also absence of hair follicles. Dekeratinization of the skin layer was also measured. From 
the result obtained, it was observed that the efficacy of the creams is concentration dependent. 
Cassia alata cream formulation was particularly effective against three of the dermatophytes 
namelyTrichophyton mentagrophtes (30.71± 0.51 µm) Microsporum audounii (36.17± 0.59 µm), and 
Epidermophyton floccosum (37.49± 0.18 µm) while Cassia occidentalis cream was effective against 
Malassezia furfur (33.22± 0.16 µm). The results showed that the plants ethanol extracts can be 
utilized in the management of dermatophytosis when formulated as a cream for topical use. 
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1. INTRODUCTION 
 
Dermatophytosis is a common fungal infection 
that is prevalent in sub-sahara Africa and other 
developing countries of the world [1]. The 
constant narative is that skin infection in the 
world particularly Africa is largely due to poor 
socioeconomic conditions [2]. Also, 
dermatophytic infection may be encouraged by 
the indiscriminate use of topical steroids for 
lightening purposes [3]. 
   
C. alata and cassia occidentalis are two 
medicinal plants commonly used in the 
management of dermatophytosis in southwestern 
Nigeria [4]. While C. alata   is called Asuwon 
egba by the Yoruba speaking people, C. 
occidentalis  is called Asuwon oyinbo. So many 
medicinal usefulness of cassia alata has been 
the object of discussion among many 
researchers who have carried out a lot of 
chemical and pharmacological studies. It is an 
ornamental shrub or tree growing up to 12 m 
high and widely available in the tropics, in the 
grasslands and around towns and villages 
throughout West Africa. In the northern part of 
Nigeria, particularly in Adamawa and Taraba 
States, the root, stem and leaves are used by 
practitioners of herbal medicines to treat burns, 
skin and wound infections, diarrhoeal diseases, 
gastrointestinal and upper respiratory tract 
infections. 
 
C. alata has been extensively studied for its 
anthracene derivatives [5]. In her studies, Ayo [6] 
reported that fresh leaves juice is used for the 
management of ring worm, mycosis, scorpion 
bite, skin diseases, itching, syphilis sores, herpes 
and eczema. The flowers, leaves and Roots of 
the plant is reported to possess many biological 
properties such as antibacterial, antifungal, anti-
inflammatory, antitumor, expectorant and they 
also reported that it is useful in urinary tract 
problems [7]. Previous workers have suggested 
that the anthranols (and anthrones) present in 
Cassia spp. could be the active constituents 
involved in their use as antiseptics in certain skin 
diseases [8]. Several studies have been done to 
provide scientific basis for the efficacy of plants 
in phytomedicine. Alalor et al. [9] reported that 
the aqueous and methanol extracts of cassia 
alata has powerful antifungal properties against 
Candida albicans, Trichophyton mentagroph 
yte, Aspergillusiger and Penicillium. They conclu 
ded that the in vitro findings justified the use of 

the extracts of C. alata in traditional medicine 
practice for the treatment of some external and 
fungal infections. 
 
Scientists such as Vedpriya et al.  [10], worked 
on extracts of leaves of C. occidentalis to 
determine their antimicrobial activities against 
some bacteria and fungi strains by disk diffusion 
assay. It was observed that methanol and 
aqueous extracts showed significant 
antimicrobial activity against the tested 
microorganisms. The antimicrobial activity and 
antioxidant properties of C. occidentalis on 
Escherichia coli, Pseudomonas aeruginosa and 
Staphylococcus aureus was determined by 
Sathya et al., who concluded that the aqueous 
plant extract can be used as antimicrobial agent, 
antioxidant and also used as herbal medicine for 
curing number of disease in the form of pellets or 
paste [11]. 
 
2. MATERIALS AND METHODS 
 

2.1 Plant Collection and Identification 
 
C. occidentalis and C. alata leaves were 
collected at the Botanical Gardens of Nigeria 
Natural Medicine Development Agency. 
 

2.2 Preparation of Plant Extracts 
 
The fresh leaves were air-dried under shade at 
room temperature for about 14 days. They were 
pounded into smaller particles and grounded to 
fine powder using an electric blender (Kenwood). 
The powdered samples were stored in airtight 
containers and kept at room temperature until 
required.  
 

2.3 Ethanol Extract Preparation 
  
The pulverized plant samples (200 g) of both C. 
occidentalis and C. alata were soaked in 500 mL 
of ethanol. The samples were kept on the rotator 
shaker which was allowed to operate for 72 
hours for accelerated agitated extraction. The 
mixtures were then filtered with Whatman filter 
paper grade 1 concentrating the filterate using 
water bath at 60

o
C until the solvent was 

completely removed. 
 

2.4 Test Organisms 
 

The test organisms used were clinical isolates of 
Microsporium aoudininn, Malassezia furfur, 



 
 
 
 

Oyedeji et al.; ARRB, 36(4): 1-18, 2021; Article no.ARRB.66149 
 
 

 
3 
 

Trychophyton mentagrophyte and 
Epidermophyton floccosum which were obtained 
from Spectralab Medical and Diagnostic 
Services, Sagamu, Ogun State. 
  
2.5 Formulation of Creams 
 
Oil in water cream was produced by adding the 
oil phase to the aqueous phase slowly after 
heating to between 70-75

0
C with continuous 

stirring. Heating was continued at the same 
temperature for about 10 - 15 minutes. The 
coarse cream formed were then cooled to about 
35oC gradually. The cream was allowed to stay 
at room temperature for twelve hours and then 
homogenized with the aid of a mechanical stirrer. 
Three different creams containing 0.5, 1 and 2% 
of C. occidentalis and C. alata ethanolic extracts 
were produced. The prepared herbal creams 
were then vigorously                                
homogenized.  

 
2.6 In Vivo Antidermatophytic Activity 
 
Laboratory Animals: Wistar rats weighing 
between 150-200 g were obtained from the 
Experimental Animal Unit of the Faculty of 
Veterinary Medicine of the University of Ibadan. 
They were kept in well ventilated rat cages with 
free access to water and feed and were left in 
this environment for two [2] weeks to acclimatize 
[12]. Selection and grouping of animals: The 
animals were allocated to seven [7] groups. The 
rats were then inoculated with the 
dermatophytes. One week after inoculation of the 
animals with the dermatophytes, the inoculated 
skin area of 2cm2 were treated with the plants 
extracts and the formulated creams with plants 
extracts for seven days. At the end of seven 
days, the animals were euthanized by cervical 
dislocation.  

 
2.7 The Experimental Animal Study 

Design 
 
Fifty five (55) animals were required per batch 
and were grouped into 7 groups of 5 rats. 
 
Group 1 –Animals infected but without any 

treatment – Negative control 
Group 2 – Animals infected but treated with 

cream containing 1% Clotrimazole 
(Positive Control - a).               

Group 3 – Animals infected and treated with 
placebo (Emulsion base 
only/Positive control - b)                    

Group 4a –  Animals treated with 0.5% medicinal 
plant extract alone 

Group 4b – Animals treated with emulsion 
containing 0.5% medicinal plant 
extract 

Group 5a – Animals treated with 1% medicinal 
plant extract alone 

Group 5b – Animals treated with emulsion 
containing 1% medicinal plant 
extract  

Group 6a- Animals treated with 2% medicinal 
plant extract alone 

Group 6b- Animals treated with emulsion 
containing 2% medicinal plant 
extract 

Group 7a – Un-infected animals (normal skin 
condition – control) 

Group 7b – Uninfected animals with patch 
rubbed with emulsion base.  

 
2.8 Histopathological Studies 
 
2 cm skin areas were cut and put in 10% formalin 
for histopathological analysis. Skin biopsy 
samples were examined for presence of fungal 
hyphae, hair follicles, sebaceous gland, 
inflammation and tissue destruction using light 
microscope. 
 

2.9 Statistical Analysis of Data 
 
Data generated were subjected to statistical 
analysis using one way ANOVA followed by 
tukeys post hoc analysis. It is reported as mean 
± SEM. P≤0.05 was considered significant. Also 
keratin layer readings were obtained with the aid 
of calibrated Toupview® software. 

 
3. RESULTS AND DISCUSSION 

  
3.1 Histopathology of Skin Tissues 
 
Tissues were examined for the presence of 
fungal elements; inflammation, Fungal hyphae, 
loss of hair follicles, absence of sebaceous gland 
and discontinuity/Tissue destruction. 
 
3.2 Effect of C. alata and C. occidentalis 

Formulations on Dermatopytes 
Microsporium aoudinin 

 
The skin biopsies of animals infected with the 
dermatophyte showed marked inflammation of 
the skin and foci of discontinuity of the epidermis 
as observed in group 1. Marked presence of 
fungal hyphae was also seen in the group. There 
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were no hair follicles seen, but few sebaceous 
glands were found which further indicated 
successful infection (Table 1 and Table 2). 
Marked tissue destruction was also observed in 
the group (Fig. 1). 
 

There is absence of inflammation and tissue 
destruction in group 2. It was observed that no 
fungal hyphae were seen in the group indicating 
that the drug was able to prevent the infection by 
the dermatophyte. There were numerous hair 
follicles in the dermis and also numerous 
amounts of sebaceous glands. Group 3 animals 
treated with emulsion alone had moderate 
presence of fungal hyphae. There were few hair 
follicles and sebaceous glands in the dermis. 
Skin inflammation and tissue destruction of the 
skin were marked in the group. There were 
moderate presence of fungal hyphae in group 4a 
(C. alata and C. occidentalis 0.5 extract alone). 
Few amount of hair follicles enmeshed within the 
sparseconnective tissue in the dermis were seen. 
There are moderate amount of sebaceous 
glands in the dermis. Inflammation and tissue 

destruction of the skin were also moderate in the 
group (Table 1 and Table 2). 
 
Group 4b. Few amount of fungal hyphae were 
seen in group 5a (1% plants extracts alone) with 
moderate amount of hair follicle and               
sebaceous gland (Fig. 2). The inflammation and 
tissue destruction of the skin were also moderate 
(Table 1 and Table 2). Same observation             
were recorded for 5b (1% plants extracts in 
emulsion). In group 6a, Inflammation and tissue 
destruction of the skin were mild. No fungal 
hyphae were seen in group 6a (2% plant extract 
alone) for C. alata which indicated that the 
extract was able to prevent the growth of the 
dermatophyte hyphae however for C. 
occidentalis there were few presence of fungal 
hyphae in the group (Table 2). For the two 
medicinal plants, moderate hair follicles in the 
dermis and also moderate amount of sebaceous 
glands were observed. Same observations were 
made for animals in group 6b (2% plant extract in 
emulsion).  
 

 
Table 1. Mycological efficacy of C. alata ethanol formulations against 

Microsporium aoudini 
 

Group Fungal 
hyphae 

Hair follicles Sebaceous 
gland 

Inflammation Continuity/Tissue 
destruction 

1 +++ -  + +++ +++ 
2 - +++ +++ - - 
3 ++ + + +++ +++ 
4a ++ + ++ ++ ++ 
4b ++ + ++ ++ ++ 
5a + ++ ++ ++ ++ 
5b + ++ ++ ++ ++ 
6a - ++ ++ + + 
6b - ++ ++ + + 

- = Absent, Mild = +, Moderate = ++, Marked = +++ 
 

Table 2. Mycological efficacy of Cassia occidentalis formulations against 
Microsporium aoudini 

 
Group Fungal 

hyphae 
Hair follicles Sebaceous 

gland 
Inflammation Continuity/Tissue 

destruction 
1 +++ +  + +++ +++ 
2 - +++ +++ - - 
3 ++ + + +++ +++ 
4a ++ + + ++ ++ 
4b ++ + + ++ ++ 
5a ++ ++ ++ ++ ++ 
5b ++ ++ ++ ++ ++ 
6a + ++ ++ + + 
6b + ++ ++ + + 

- = Absent, Mild  =  +, Moderate = ++, Marked = +++Same observations were also seen in 
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           Fig. 1. Thickening of the epidermis due to hyperkeratosis and follicular 

proliferation (HE x100) 
 

 
 

Fig. 2. There is cornification and thicknening of the epidermis HE x 100 
 

This indicated that 2% C. alata and C. 
occidentalis plants extract alone and 2% C. alata 
and C. occidentalis plants extracts in emulsion 
are closely effective as the standard drug. Fig 3 
and Fig. 4 showed the efficacy of the 
formulations on the keratin layer of the hair 

compared with the infected untreated control. 
The values obtained for untreated control 
indicated that the hairs were heavily infected with 
the dermatophyte. The effectiveness of 1% 
clotrimazole cream in preventing attack by the 
dermatophyte on the keratin layer of the hair is 



demonstrated by the high value recorded. 
However, the group treated with 
alone showed there was little or no efficacy. 
Application of 0.5% C. alata and C. Occidentalis
extract emulsion and 0.5% C. alata
Occidentalis extract alone on the infected skin of 
the animal did not show any significant difference 
from the untreated group. This implies that they 
had no effect in curtailing the infection caused by 
the dermatophyte.  
 

 
Fig. 3. Effect of Cassia alata extracts on keratinization in

 

3.3 Epidermophyton floccosum
 

There was marked inflammation of the skin and 
tissue destruction observed in group 1 
compared to the other groups which were treated 
with various formulations. Marked presence of 
fungal hyphae was seen in the group. Few hair 
follicles and sebaceous glands were also 
observed. (Table 3 and 4). No inflammation and 
tissue destruction was observed in group 2. No 
fungal hyphae were seen indicating that the 
drug was able to prevent the infection by the 
dermatophyte. There were numerous hair 
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demonstrated by the high value recorded. 
 the emulsion 

alone showed there was little or no efficacy. 
C. Occidentalis 

C. alata and C. 
extract alone on the infected skin of 

the animal did not show any significant difference 
m the untreated group. This implies that they 

had no effect in curtailing the infection caused by 

 
The efficacy of the formulations increased as the 
concentration increases which can been seen in 
the group treated with 1% C. alata 
occidentalis extract alone and 1% C. alata
occidentalis emulsion. It was observed that 2% 
C. alata alone and 2% C. alata extract emulsion 
were more effective than 2% Cassia occidentalis 
extract alone and 2% Cassia occidentalis 
emulsion.  

extracts on keratinization in Microsporium aoudini  infected skin

floccosum 

There was marked inflammation of the skin and 
tissue destruction observed in group 1    
compared to the other groups which were treated 
with various formulations. Marked presence of 
fungal hyphae was seen in the group. Few hair 

ds were also 
observed. (Table 3 and 4). No inflammation and 
tissue destruction was observed in group 2. No 
fungal hyphae were seen indicating that the             
drug was able to prevent the infection by the 
dermatophyte. There were numerous hair 

follicles in the dermis and also numerous 
amounts of sebaceous glands. Group 3 
animals treated with emulsion alone had 
moderate skin inflammation, and there was 
marked tissue destruction of the skin. Moderate 
presence of fungal hyphae and moderate hair
follicles were seen. There were few sebaceous 
glands in the dermis. (Fig. 5).The same 
observations were made for groups 4a, 4b, 5a 
and 5b except for C. occidentalis
which were able to reduce tissue destruction 
compared to C. alata formulation
(Fig. 6). 

1

samples

Negative Control

Positive Control

Placebo

0.5% medicinal plant 
extract alone

0.5% medicinal plant 
extract with emulsion

1% medicinal plant 
extract alone

1% medicinal plant 
extract with emulsion

2% medicinal plant 
extract alone

2% medicinal plant 
extract with emulsion
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The efficacy of the formulations increased as the 
concentration increases which can been seen in 

C. alata and C. 
C. alata and C. 

emulsion. It was observed that 2% 
extract emulsion 

Cassia occidentalis 
Cassia occidentalis extract 

 

infected skin 

s in the dermis and also numerous 
amounts of sebaceous glands. Group 3             
animals treated with emulsion alone had 
moderate skin inflammation, and there was 
marked tissue destruction of the skin. Moderate 
presence of fungal hyphae and moderate hair 
follicles were seen. There were few sebaceous 
glands in the dermis. (Fig. 5).The same 
observations were made for groups 4a, 4b, 5a 

C. occidentalis formulations 
which were able to reduce tissue destruction 

formulations in 4a – 5b                                       

0.5% medicinal plant 

0.5% medicinal plant 
extract with emulsion

extract with emulsion

extract with emulsion



 

 
Fig. 4. Effect of Cassia occidentalis 

There was little presence of fungal hyphae
groups 6a and 6b for C. alata formulations but 
moderate for C. occidentalis formulations. Few 
amount of hair follicles enmeshed within the 
sparse connective tissue in the dermis were seen 
for C. occidentalis formulations (Fig.
was moderate for C. alata formulations (Fig.
There were also moderate amount of sebaceous 
glands in the dermis for both medicinal plants 
formulations. Inflammation and tissue destruction 
of the skin were also moderate for the two 
medicinal plants. (Fig. 5). 
 
Figs. 7 and 8 shows comparative effectiveness of 
the formulations on keratinization compared with 
the infected untreated control. Higher scores 
indicated improved efficacy. Significant efficacy 
was demonstrated by 1% clotrimazole cream. 
There was significant effect of 0.5% 
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Cassia occidentalis extracts on keratinisation in Microsporium aoudinin
infected skin 

 
There was little presence of fungal hyphae in 

formulations but 
formulations. Few 

amount of hair follicles enmeshed within the 
sparse connective tissue in the dermis were seen 

formulations (Fig. 6) while it 
formulations (Fig. 5). 

There were also moderate amount of sebaceous 
glands in the dermis for both medicinal plants 
formulations. Inflammation and tissue destruction 
of the skin were also moderate for the two 

shows comparative effectiveness of 
the formulations on keratinization compared with 
the infected untreated control. Higher scores 
indicated improved efficacy. Significant efficacy 

clotrimazole cream. 
There was significant effect of 0.5% C. alata 

formulations compared to that of C. Occidentalis
formulations (Figs. 6 and 7). Same observation 
was made for 1.0% formulations. The efficacy of 
the formulations increased as the concentratio
increases which can been seen 
treated with 2% C. alata formualtions (Fig.8) 
which implies that it can be said to be 
mycologically effective in prevent the 
dermotophyte in reducing the keratin layer of the 
hair. The values obtained for 1% C.
alone (26.52 ± 0.35 µm), 1% C. alata
emulsion (26.71 ± 0.24 µm), 0.5% 
extract (25.06 ± 0.67 µm) and 0.5% 
extract emulsion (25.66 ± 0.74 µm) showed that 
the formulations are slightly effective, but not as 
effective as the 2% formulations. The value 
obtained for the emulsion alone (22.29 ± 0.44 
µm) indicated that it has some antidermatophytic 
effect compared to the untreated group.

 
 

1

samples

Negative Control

Positive Control

Placebo

0.5% medicinal plant 
extract alone

0.5% medicinal plant 
extract with emulsion

1% medicinal plant extract 
alone

1% medicinal plant extract 
with emulsion

2% medicinal plant extract 
alone

2% medicinal plant extract 
with emulsion
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Microsporium aoudinin 

C. Occidentalis 
. 6 and 7). Same observation 

was made for 1.0% formulations. The efficacy of 
the formulations increased as the concentration 
increases which can been seen  in the group 

formualtions (Fig.8) 
which implies that it can be said to be 
mycologically effective in prevent the 
dermotophyte in reducing the keratin layer of the 

C. alata extract 
C. alata extract 

emulsion (26.71 ± 0.24 µm), 0.5% C. alata 
extract (25.06 ± 0.67 µm) and 0.5% C. alata 
extract emulsion (25.66 ± 0.74 µm) showed that 
the formulations are slightly effective, but not as 

s the 2% formulations. The value 
obtained for the emulsion alone (22.29 ± 0.44 
µm) indicated that it has some antidermatophytic 
effect compared to the untreated group.

1% medicinal plant extract 

1% medicinal plant extract 

2% medicinal plant extract 

2% medicinal plant extract 
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Table 3. Mycological efficacy of C. alata formulations against Epidermophyton floccosum 
 

Group Fungal 
hyphae 

Hair follicles Sebaceous 
gland 

Inflammation Continuity/Tissue 
destruction 

1 +++ +  + +++ +++ 
2 - +++ +++ - - 
3 ++ ++ + ++ +++ 
4a ++ ++ + ++ +++ 
4b ++ ++ + ++ +++ 
5a ++ ++ + ++ +++ 
5b ++ ++ + ++ +++ 
6a + ++ ++ ++ ++ 
6b + ++ ++ ++ ++ 

- = Absent, Mild  =  +, Moderate = ++, Marked = +++ 
 

Table 4. Mycological efficacy of Cassia occidentalis formulations against Epidermophyton 
floccosum 

 
Group Fungal 

hyphae 
Hair follicles Sebaceous 

gland 
Inflammation Continuity/Tissue 

destruction 
1 +++ +  + ++ +++ 
2 - +++ ++ - - 
3 ++ + + ++ ++ 
4a ++ + + ++ ++ 
4b ++ + + ++ ++ 
5a ++ + + ++ ++ 
5b ++ + + ++ ++ 
6a ++ + ++ ++ ++ 
6b ++ + ++ ++ ++ 

- = Absent, Mild = +, Moderate = ++, Marked = +++ 

 

 
Fig. 5. Discontinuity of skin tissues. HE x100 



 

Fig. 6. Effect of Cassia alata extracts on keratinization in

 
Fig. 7. Effect of Cassia occidentalis 
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extracts on keratinization in Epidermophyton floccosum
skin 

 

Cassia occidentalis extracts on keratinization in Epidermophyton floccosum 
infected skin 

1

samples

Negative Control

Positive Control

Placebo

0.5% medicinal plant 
extract alone

0.5% medicinal plant 
extract with emulsion

1% medicinal plant 
extract alone

1% medicinal plant 
extract with emulsion

2% medicinal plant 
extract alone

2% medicinal plant 
extract with emulsion

1

samples

Negative Control

Positive Control

Placebo

0.5% medicinal plant 
extract alone

0.5% medicinal plant 
extract with emulsion

1% medicinal plant 
extract alone

1% medicinal plant 
extract with emulsion

2% medicinal plant 
extract alone
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Epidermophyton floccosum infected 

 

Epidermophyton floccosum 

extract with emulsion

extract with emulsion

extract with emulsion
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Fig. 8. There is moderate thicknening of the epidermis with few acute Inflammatory.  HE x100 

 
3.4 Trichophyton mentagrophytes 
 
There was marked inflammation of the skin in 
group 1. There was also moderate presence of 
fungal hyphae in the group. Few hair follicles and 
sebaceous glands were observed. Moderate 
tissue destruction was also observed in the 
group (Table 5). No inflammation and tissue 
destruction was observed in group 2 (Table 5). 
No fungal hyphae were seen in the group 
indicating that the drug was able to prevent the 
infection by the dermatophyte. There were 
numerous hair follicles in the dermis and also 
numerous amounts of sebaceous glands. Group 
3 animals treated with emulsion alone had 
moderate skin inflammation and moderate tissue 
destruction of the skin (Fig.9). Moderate 
presence of fungal hyphae and few hair follicles 
seen. There were also few sebaceous glands in 
the dermis.  There was moderate presence of 
fungal hyphae and few hair follicles in group 4a 
(C. alata and C. occidentalis 0.5 extract alone) 
There were also few amounts of sebaceous 
glands. It was observed that skin inflammation 
and tissue destruction were moderate (Table 6). 
The same observations were made for group 4b 
(C. alata and C. occidentalis 0.5 extract 
emulsion). Results for 5a and 5b (C. alata and C. 
occidentalis 1% extract alone and C. alata and C. 
occidentalis 1% extract emulsion) are listed in 
Tables 5 and 6. While hair follicles and 
sebaceous glands were few in the groups treated 
with C. alata 1.0% extract alone and C. alata 

1.0% extract emulsion( Table 5), they were 
moderate in the groups treated with C. 
occidentalis 1.0% extract alone and C. 
occidentalis 1.0% extract emulsion . This implies 
that C. occidentalis 1.0% extract has more 
activity on the dermatophyte when compared 
with C. alata as also seen in the observed mild 
Inflammation of the skin (Table 6). Tissue 
destruction of the skin were however mild in the 
two groups (Fig.10). In group 6a, there was few 
presence of fungal hyphae which indicated that 
the 2% extracts were active against the 
dermatophyte. Moderate amount of hair follicles 
enmeshed within the sparse connective tissue in 
the dermis were seen. There were also moderate 
amount of sebaceous glands in the dermis.  
 
Inflammation and tissue destruction of the skin 
were however mild in the group. Same 
observations were also seen in group 6b treated 
with emulsion containing 2% extracts of the 
medicinal plants. Same observations were also 
seen in group 6b. There was few presence of 
fungal hyphae in group 6a. Moderate amount of 
hair follicles enmeshed within the sparse 
connective tissue in the dermis were seen. There 
were also moderate amount of sebaceous glands 
in the dermis. 
 
Figs. 11 and 12 shows comparative effectiveness 
of the formulations on keratinization compared 
with the infected untreated control. Significant 
efficacy was demonstrated by 1%. 
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Table 5. Mycological efficacy of C. alata formulations against Trichophyton  mentagrophytes 
 

Group Fungal 
hyphae 

Hair follicles Sebaceous 
gland 

Inflammation Continuity/Tissue 
destruction 

1 ++ +  + +++ ++ 
2 - +++ +++ - - 
3 ++ + + ++ ++ 
4a ++ + + ++ ++ 
4b ++ + + ++ ++ 
5a ++ + + ++ ++ 
5b ++ + + ++ ++ 
6a + ++ ++ + + 
6b + ++ ++ + + 

 

Table 6. Mycological efficacy of C. occidentalis formulations against Trichophyton 
mentagrophytes 

 

Group Fungal 
hyphae 

Hair follicles Sebaceous 
gland 

Inflammation Continuity/Tissue 
destruction 

1 +++ -  - +++ +++ 
2 - +++ +++ - - 
3 ++ + + ++ ++ 
4a ++ + + ++ ++ 
4b ++ + + ++ ++ 
5a ++ ++ ++ + ++ 
5b ++ ++ ++ + ++ 
6a + ++ ++ + + 
6b + ++ ++ + + 

- = Absent, Mild = +, Moderate = ++, Marked = +++ 
 

 
 

Fig. 9. There is no observable lesion. HE x400 
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Fig. 10. There is severe thickeneing of the epidermis. HE x100 
 

Clotrimazole cream. There was significant effect 
of 0.5% C. alata formulations compared to that of 
C. Occidentalis formulations. The values 
obtained for 1% C. alata extract alone (24.34 ± 
0.53 µm) and 1% C. alata emulsion (24.64 ± 0.53 
µm) indicated more efficacy by the formulations 
compared to what was obtained for 1% C. 
occidentalis extract alone (22.31 ± 0.02 µm) and 
1% a C. occidentalis extract emulsion (22.42 ± 
0.22 µm). Same trend was observed for 2% 
extracts and emulsion of the two medicinal 
plants. There is significant difference in 
keratinization between the groups as determined 
by one way Anova (F6,28=211.553,p<0.05). 
 
3.5 Malassezia furfur 
  
The skin biopsies of animals infected with the 
dermatophyte showed marked inflammation of 
the skin and foci of discontinuity of the epidermis 
as observed in group 1. Marked inflammation of 
the skin and foci of discontinuity of the epidermis 
were also observed (Table7). This indicated 
successful infection. Marked tissue destruction 
was observed in the group compared to the other 
groups which were treated with various 
formulations (Fig 13). There was marked 
presence of fungal hyphae. There were no hair 

follicles which indicated that the dermatophyte 
was feeding on the follicles (Table 8).Very few 
sebaceous glands were seen. In contrast, no 
inflammation and tissue destruction was 
observed in the group treated with 1% 
clotrimazole (group 2) which indicated that the 
drug was able to prevent the growth of the 
hyphae by the dermatophyte (Fig.14). No fungal 
hyphae were seen in the group. There were also 
numerous hair follicles in the dermis and also 
abundant sebaceous glands (Table 7). In The 
group treated with emulsion alone (group 3), 
inflammation and tissue destruction of the skin 
were moderate. There was moderate presence 
of fungal hyphae which indicated that the cream 
alone has some medicinal effect on the 
dermatophyte. However the group also has few 
sebaceous glands in the dermis. 
 
Moderate fungal hyphae were seen in groups 4a 
(0.5% plants extract alone). While few hair 
follicles enmeshed within the sparse connective 
tissue in the dermis were seen in the group 
treated with C. occidentalis extract alone, 
Moderate amount was seen in the group treated 
C. alata extract alone. There are few sebaceous 
glands in the dermis and moderate destruction of 
the tissues. Same observation was made for

 



 
Fig. 11. Effect of Cassia alata 

animals in group 4b (C. alata and C. occidentalis
0.5 extract emulsion). However, in group 5a 
treated with C. alata 1% plant extract alone, few 
amount of fungal hyphae with modera
of hair follicle and sebaceous gland were 
observed. The inflammation and tissue 
destruction of the skin were mild (Table 7
observation were recorded for 5b (
plant extract in emulsion). But the other group of 
5a (C. occidentalis 1% extract alone) showed 
that there more fungal hyphae with few hair 
follicles and sebaceous gland. It was also 
observed that the inflammation and tissue 
destruction observed was more compared to 
what was observed for the other group trated 
with C. alata 1% extract alone. Same observati
was recorded for 5b( Table 8.) 
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 extracts on keratinization in Trichophyton mentagrophyte
infected skin 

C. occidentalis 
0.5 extract emulsion). However, in group 5a 

1% plant extract alone, few 
amount of fungal hyphae with moderate amount 
of hair follicle and sebaceous gland were 
observed. The inflammation and tissue 

of the skin were mild (Table 7). Same 
observation were recorded for 5b (C. alata 1% 
plant extract in emulsion). But the other group of 

1% extract alone) showed 
that there more fungal hyphae with few hair 
follicles and sebaceous gland. It was also 
observed that the inflammation and tissue 
destruction observed was more compared to 
what was observed for the other group trated 

1% extract alone. Same observation 

 
No fungal hyphae were seen in group 6a (
alata 2% plant extract alone) which indicated that 
the extract was able to prevent hyphae growth by 
the dermatophyte. There were moderate hair 
follicles in the dermis and also moderate amount 
of sebaceous glands. Mild inflammation of the 
skin and mild tissue destruction was also 
recorded (Table 8 and Fig. 13). Same 
observation was made for group 6b. However in 
the other group 6a treated with C. occi
2% extract alone, there was moderate presence 
of fungal hyphae and hair follicles.
presence of sebaceous glands were also 
recorded while inflammation and tissue 
descruction were mild. Same observation was 
made for group 6b (Fig. 14). 

1

samples

Negative Control

Positive Control

Placebo

0.5% medicinal plant extract 
alone

0.5% medicinal plant extract 
with emulsion

1% medicinal plant extract 
alone

1% medicinal plant extract 
with emulsion

2% medicinal plant extract 
alone

2% medicinal plant extract 
with emulsion
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Trichophyton mentagrophyte 

No fungal hyphae were seen in group 6a (C. 
2% plant extract alone) which indicated that 

the extract was able to prevent hyphae growth by 
the dermatophyte. There were moderate hair 

licles in the dermis and also moderate amount 
of sebaceous glands. Mild inflammation of the 

tion was also 
and Fig. 13). Same 

observation was made for group 6b. However in 
C. occidentalis 

2% extract alone, there was moderate presence 
of fungal hyphae and hair follicles. Moderate 

glands were also 
recorded while inflammation and tissue 
descruction were mild. Same observation was 

0.5% medicinal plant extract 

0.5% medicinal plant extract 

1% medicinal plant extract 

1% medicinal plant extract 

2% medicinal plant extract 

2% medicinal plant extract 



 
Fig.12. Effect of Cassia occidentalis 

mentagrophytes 
 
Fig.15 and Fig. 16 showed the comparative 
efficacy of the formulations on the keratin layer of 
the hair compared with the infected untreated 
control. The untreated control were heavily 
infected with the dermatophyte. The high vale 
recorded indicated effectiveness of 1% 
clotrimazole cream in preventing attack by the 
dermatophyte on the keratin layer of the hair. 
However, the group treated with the emulsion 
alone indicated there was little efficacy. 
Application of 0.5% C. alata and C. Occidentalis
extract emulsion and 0.5% C. alata
Occidentalis extract alone on the infected skin of 
the animal showed some difference from the 
untreated group with C. Occidentalis
emulsion showing more activity. This implies that 
they had some effect in curtailing the infection 
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Cassia occidentalis extracts on keratinization in Trichophyton 
mentagrophytes infected skin 

Fig.15 and Fig. 16 showed the comparative 
efficacy of the formulations on the keratin layer of 
the hair compared with the infected untreated 
control. The untreated control were heavily 
infected with the dermatophyte. The high vale 

iveness of 1% 
clotrimazole cream in preventing attack by the 
dermatophyte on the keratin layer of the hair. 
However, the group treated with the emulsion 
alone indicated there was little efficacy. 

C. Occidentalis 
C. alata and C. 

extract alone on the infected skin of 
the animal showed some difference from the 

C. Occidentalis extract 
emulsion showing more activity. This implies that 

curtailing the infection 

caused by the dermatophyte. The efficacy of the 
formulations increased as the concentration 
increases which can been seen in the group 
treated with 1% C. alata and C. occidentalis
extract alone and 1% C. alata and 
emulsion. It was observed that 2%.
 
C. occidentalis alone and 2% C. occidentalis 
extract emulsion were more effective than 2% 
alata extract alone and 2% C. alata 
emulsion.  
 
There is significant difference in keratinization
between the groups as determined by one way 
Anova (F6,28=145.715,p<0.05). Using Tukey’s 
post hoc test which confirms the difference.

 
 

1

samples

Negative Control

Positive Control

Placebo

0.5% medicinal plant extract 
alone

0.5% medicinal plant extract 
with emulsion

1% medicinal plant extract 
alone

1% medicinal plant extract 
with emulsion

2% medicinal plant extract 
alone

2% medicinal plant extract 
with emulsion

 
 
 
 

; Article no.ARRB.66149 
 
 

 

Trichophyton 

caused by the dermatophyte. The efficacy of the 
formulations increased as the concentration 
increases which can been seen in the group 

C. occidentalis 
and C. occidentalis 

. 

C. occidentalis 
extract emulsion were more effective than 2% C. 

C. alata extract 

There is significant difference in keratinization 
between the groups as determined by one way 

=145.715,p<0.05). Using Tukey’s 
post hoc test which confirms the difference.  

0.5% medicinal plant extract 

0.5% medicinal plant extract 

1% medicinal plant extract 

1% medicinal plant extract 

2% medicinal plant extract 

2% medicinal plant extract 
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Table 7. Mycological efficacy of C. alata ethanol formulations against Malassezia furfur 
 

Group Fungal 
hyphae 

Hair follicles Sebaceous 
gland 

Inflammation Continuity/Tissue 
destruction 

1 +++ -  + +++ +++ 
2 - +++ +++ - - 
3 ++ + + ++ ++ 
4a ++ ++ + ++ ++ 
4b ++ ++ + ++ ++ 
5a + ++ ++ + + 
5b + ++ ++ + + 
6a - ++ ++ + + 
6b - ++ ++ + + 

- = Absent, Mild = +, Moderate = ++, Marked = +++ 

 

 
 

Fig. 13. There is increased deposit of connective tissue (HE x400) 
 

 
 

Fig. 14. There is absence of sebaceous gland. HE x100 



 
Fig. 15. Effect of Cassia alata extracts on keratinization in 

 
 
 Table 8. Mycological efficacy of C. occidentalis

Group Fungal 
hyphae 

Hair follicles

1 ++ + 
2 - +++ 
3 ++ + 
4a ++ + 
4b ++ + 
5a ++ + 
5b ++ + 
6a ++ ++ 
6b ++ ++ 

- = Absent, Mild = +, Moderate = ++, Marked = +++.
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extracts on keratinization in Malassezia furfur infected skin

C. occidentalis formulations against Malassezia furfur
 

Hair follicles Sebaceous 
gland 

Inflammation Continuity/Tissue 
destruction

  + +++ +++ 
++ + - 
+ ++ ++ 
+ ++ ++ 
+ ++ ++ 
+ ++ ++ 
+ ++ ++ 
++ + + 
++ + + 

= Absent, Mild = +, Moderate = ++, Marked = +++. 

1

samples

Negative Control

Positive Control

Placebo

0.5% medicinal plant extract 
alone

0.5% medicinal plant extract 
with emulsion

1% medicinal plant extract 
alone

1% medicinal plant extract with 
emulsion

2% medicinal plant extract 
alone

2% medicinal plant extract with 
emulsion
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infected skin 

Malassezia furfur 

Continuity/Tissue 
destruction 

0.5% medicinal plant extract 

0.5% medicinal plant extract 

1% medicinal plant extract 

1% medicinal plant extract with 

2% medicinal plant extract 

2% medicinal plant extract with 



 
Fig. 16. Effect of Cassia occidentalis 

 

4. CONCLUSION 
 

Medicinal effect of C. alata and C. Occidentalis 
extracts have been reported by various 
scientists. There have been reports supporting 
the idea that incorporating the extracts into a well 
formulated cream could be effective in the
management of dermatophytosis [13]
results of the present study are in accordance 
with the previous records regarding the invitro 
antifungal tests carried out on the extracts. It is 
possible that the efficacy of the ethanol extracts 
of the medicinal plants may be due to the 
presence of phytochemicals in the extracts such 
as alkaloids, saponins and phenols [
Comparatively, C. alata ethanol extract was more 
active against Microsporium aoudini, 
Epidermophyton floccosum and 
mentagrophytes while C. Occidentalis 
active against Malassezia furfur.  
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Cassia occidentalis extracts on keratinization in Malassezia furfur 
skin 

C. Occidentalis 
been reported by various 

scientists. There have been reports supporting 
the idea that incorporating the extracts into a well 
formulated cream could be effective in the 
management of dermatophytosis [13]. The 
results of the present study are in accordance 
with the previous records regarding the invitro 
antifungal tests carried out on the extracts. It is 
possible that the efficacy of the ethanol extracts 
of the medicinal plants may be due to the 
presence of phytochemicals in the extracts such 

aponins and phenols [10]. 
ethanol extract was more 

Microsporium aoudini, 
and Trichophyton 

C. Occidentalis was more 
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