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ABSTRACT 

Cutaneous mycoses is a communicable 

disease that leads to the destruction of the 

superficial layer of the skin of man and 

animals. Dermatophytes are mostly 

incriminated, although studies have shown 

that non-dermatophytes are also capable of 

causing similar lesions. A total of 451 skin 

samples from both infected and asymptomatic 

animals were collected from six cattle markets 

in Abia and Imo States, Nigeria between 

January and August, 2018. Sixty soil samples 

and Sixty air samples were also collected from 

the environment for fungal analysis within the 

same period. These samples were analysed 

and identified for fungal isolates and 

keratinophilic isolates using cultural, hair bait 

method, microscopic, polymerase chain 

reaction methods and DNA sequencing 

techniques. Pathogenecity test on the isolates 

were carried out using albino mice. Isolates 
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were screened for enzyme secretion using 

standard plate method. Antibiogram activity 

against the isolates were determined by oxoid 

disc diffusion method using four conventional 

drugs (ketoconazole, voriconazole, 

fluconazole and amphotericin B) for this 

study. Four plant leaves (Occimum 

grastissium, Euphorbia hirta, Mitracarpus 

scaber and Jatropha multifida) were screened 

for phytochemical compounds and antifungal 

activity using disc diffusion method. 

Minimum Inhibitory Concentration (MIC) and 

minimum fungicidal concentration (MFC) 

against the isolates using the plant extracts 

were also carried out using tube dilution 

method followed by subculturing relative 

samples. The data was analysed using 

multiple comparison and one way analysis of 

variance (ANOVA). A  total of 16 non-

dermatophytic molds were obtained from this 

study at different frequency of  occurrences 

from the cattle skins, air and soil samples 

which includes Penicillum citrinum (3.0%), 
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Aspergillusfumigatus (3.6%), Aspergillus 

terreus (2.7%). Aspergillus welwitschiae 

(13.5%), Aspergillus flavus (10.0%), 

Aspergillus aculeatus (9.0%), 

Aspergillussydowii (5.0%),  Fusarium solani 

(3.2%), Fusarium lichenicola (17.9%), 

Fusarium succisae (12.0%), Fusarium 

oxysporum (2.0%), Curvularia kusanol 

(0.6%), Cladosporiumtenuissimum (4.9%), 

Pestalotiopsismicrospora (0.1%), 

Talaromyceskendrickii (0.1%) and Absidia 

specie (12.9%). There was a significant 

difference in the frequency of occurrence 

from soil samples within markets in Abia 

State at (P= 0.05). Pathogenecity studies 

showed that Aspergillus welwitschiae, 

Cladosporium tenussimum and 

Absidiacorymbifera were highly virulent. The 

highest keratinase (65mm), amylase (86mm), 

protease (60mm), lipase (60mm) and cellulase 

(86mm) activities was observed on 

P.microspora, A.welwitschiae, C.tenuissimum, 

A.welwitschiae and A.welwitschiae 
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respectively. Amongst the conventional drugs, 

ketoconazole was highly effective on the 

isolates with inhibition zone ranging from 10–

53mm. Phytochemical analysis revealed 

presence of active ingredients steroids(35.7-

35.86), saponin (27.84 - 27.94), alkaloids 

(0.3502- 0.6122), tannin(0.026- 0.1606), 

phenol(0.0085- 0.0127), glycoside(0.232-

0.744) and  flavonoids(-0.310 - -6.68) 

mg/100g. Antifungal sensitivity test at 

concentration range (6.25 -200mg/ml) showed 

that Mitracarpus scaber and Euphorbia hirta 

were highly effective on the isolates at 

200mg/ml while all isolates were resistant to 

Jatropha multifida at all concentrations. The 

concentration range of Minimum inhibitory 

concentration (MIC) for methanolic extract of 

the plant leaves against the fungal isolates 

tested was 6.25 -200mg/ml. Statistical 

analysis shows that there was a significant 

difference in the activity of these plant herbs 

against the fungal isolates at (P<0.05). 

Minimum fungicidal concentration (MFC) 
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ranged from 50 - ≥200mg/ml respectively. 

The most significant MFC (50mg/ml) was 

observed in extracts of Mitracarpus scaber 

Statistical results shows a significant 

difference in activity amongst the extracts at 

(P < 0.05). This study highlights the 

antifungal potentials of some local plants 

present in our environment as this can also be 

harnessed and used in production of drugs 

which can be used in treatment of some of 

these skin infections.     

 

 

TABLE OF CONTENTS 

TITLE PAGE                                                                                    

Page            

Certification                     

i 



23 
 

Approval                     

ii 

Dedication                     

iii 

Acknowledgement                    

iv 

Abstract                       

v 

Table of contents                     

vi 

List of tables                     

vii 

List of figures                    

viii 



24 
 

List of plates               

 ix 

List of appendix         

   x 

 

CHAPTER ONE 

1.0 Introduction                            

1  

1.2 Statement of problem      2  

1.3 Justification of the study      

                    3  

1.4 Aims                                                                                             

3 



25 
 

1.5 Objectives                                                                                                            

4                

 

CHAPTER   TWO 

2.0 Theoretical and  literature review    

                               5 

2.1 Superficial mycoses       

                   5 

2.1.1 Pityriasis versicolor      

                               5 

2.1.2 Tinea nigra         

 6 

2.1.3     Black piedra        6 



26 
 

2.1.4 White piedra        

  6 

2.2 Cutaneous mycoses       

  6 

2.2.1 Dermatophytosis       

  6 

2.3 Opportunistic mycoses      

  11 

2.3.1 Candidiasis         

 12 

2.3.2 Aspergillosis        

  14 

2.3.3 Mucormycosis (zygomycosis)   

    15 



27 
 

2.3.4 Phaeohyphomycosis      

   17 

2.3.5 Pneumocystis  pneumonia    

    18 

2.3.6 Hyalohyphomycosis      

   19 

2.4 Cattle in Nigeria        

 21 

2.4.1 Dermatophytes on cattle     

   21 

2.5 Possible causative agents of cutaneous 

mycoses     22 

2.6 Enzyme          24 



28 
 

2.6.1 Examples of enzymes and their 

industrial uses               24 

2.7 Soil           26 

2.8       Chemotherapeutic agents    

    27 

2.8.1    Polyenes         

 27 

2.8.2    Azoles         

 28 

2.8.3    Allylamines        

  29 

2.8.4     Echinocandins       

  29 



29 
 

2.9 Medical plants        

 29 

2.9.1   MJtracarpus scaber      

   30 

2.9.2 Jatropha multifida       

   31 

2.9.3   Occimum  gratissimum     

   32 

2.9.4 Euphorbia hirta       

  33 

2.10     Phytochemical compounds    

     34 

 

CHAPTER THREE 



30 
 

3.0 Materials and methods      

  35 

3.1 Study area         

 35 

3.1.1     Experimental plan      

              38 

3.1,2      Determination of sample size   

    38 

3.1.3 Method of sample collection    

  38 

3.2 Microscopic examination of samples  

    39 

3.3 Culture techniques        

 39 



31 
 

3.4 Dilution of soil sample      

  39 

3.5 Preservation of isolates      

  40 

3.6 Slide culture         

 40 

3.7 Hair bait technique        

 40 

3.8 Identification of isolates      

  41 

3.9 Molecular studies on isolate     

  41 

3.10 Pathogenecity tests on isolates on 

albino mice     43 



32 
 

3.11 Enzyme screening test      

  43 

3.12 Collection, identification and 

preparation  of plant  materials   45 

3.13 Phytochemical screening of the plant 

leaves                         45 

3.14 Quantitative analysis of the plant leaves

                46 

 3.15    Susceptibility testing of antifungal 

agents   48 

3.16 Extraction of active components from 

plant materials    49 

3.17 Antifungal susceptibility testing of 

extracts   49 



33 
 

3.18 Dilution of plant extracts      

  50 

3.19 Determination of the minimum 

inhibitory concentration (mic) using tube 

dilution methods                                         

50 

3.20 Method of analysis of data    

    51 

 

CHAPTER FOUR 

4.0 Results                    

52 

 

 

 

CHAPTER FIVE 



34 
 

5.0 Discussion                    

116 

5.1 Conclusion         127 

5.2 Contribution to knowledge      

                      127 

5.3 Recommendation                  

128 

5.4 References                   

129 

 

  



35 
 

LIST OF TABLES 

 

 

Table:                               Titie                           

Page 

1 .    Total population of cattle market/zone 

including cattle with  

            lesion in Abia State, Nigeria   

                              53 

 

 

 2.   Total population of cattle market/zone 

including  cattle with lesion  in Imo State, 

Nigeria            

  54 

 

 3.    Distribution of samples collected based 

on anatomical sites including sites infected 

with lesions                                                                    

56 



36 
 

 

 

 4  keratinase activity of the fungal isolates 

using chicken feathers   94 

 

5    Amylase activity of the fungal isolates 

using starch agar plates    96  

 

 6 . Proteolytic activity of fungal isolates using 

skin milk agar                                           

97 

 

7 Lipase activity of fungal isolates using olive 

oil with phenol red agar   99   

        

 8.    Cellulolytic actvity of fungal isolates 

using cerboxymethyl cellulose   100

         

9 .      Antifungal  sensitivity test on the fungal 

isolates                                          104 



37 
 

 

10. Qualitative phytochemical analysis  

                           107 

  

11 Quantitative phytochemical analysis  

                                       109 

 

12  .   Antifungal susceptibility pattern of 12 

non-dermatophytic molds isolated from 

this study against the four selected 

methanolic extracts of the plant  leaves 

    113 

 

13.      MIC‘s and MFC‘s of the four selected 

plant (leaves) extract against 12 non-

dermatophyte molds isolated from the 

study        114 

 

 

 



38 
 

 

 

 

 

 

 

 

 

 

 

LIST OF PLATES 

 

 

 

Plates:                              Title                               

Page 

 1: Showing lesionson abdomen     

               57 



39 
 

 2:  Showing lesion inside the ear     

   58 

 3:  Showing lesion on the groin     

               59 

4:  Showing lesion on the leg      

   60 

 5:  Showing lesion around the tail region  

               61 

 6:         Showing morphological front, reverse 

side and microscopic 

Features of Aspergillus welwitshiae   

     62 

7:         Showing morphological front, reverse 

side and microscopic 



40 
 

Features of Absidia corymbifera   

    63 

8:        Showing morphological front, reverse 

side and microscopic 

Features of  Penicillium citrinum   

    64 

9:         Showing morphological front, reverse 

side and microscopic 

Features of Fusarium oxysporum   

    65 

10:       Showing morphological front, reverse 

side and microscopic 

Features of Cladosporiun tenuissimun  

    66 



41 
 

 11:  Tthe agarose gel electrophresis pattern  

revealing the  base pairs   68 

 12:  Phylogenetic tree of the result from the 

internal transcriber spacer (its) obtained 

from the isolates in this study                                                                           

69 

 13:    Pathogeneticity test on albino mice  

                              93 

 14:  Enzyme screening test       

             101 

 15:    Enzyme screening test 2      

              102 

 16:     Antifungal sensitivity test on some 

non-dermatophytic molds                                 

115 



42 
 

17:Aantifungal sensitivity test, minimum 

inhibitory concentration  and minimum 

fungicidal concentration onnon-dermatophytic 

molds           115 

 

 

 

 

 

 

 

LIST OF FIGURES 

 

Figure:                                                       

Title                            Page 

 



43 
 

 1: Frequency occurrence of non-

dermatophyte molds genus isolated from 

Abia State and Imo State                                                                           

70 

 2: Frequency occurrence of non-

dermatophyte molds species isolated from 

cattle skin in Abia State and Imo 

StateNigeria                                                                               

72 

 3: Frequency occurrence of non-

dermatophytic molds from cattle skin 

within the market in Abia State    

                                                             74 

 4: Frquency occurrence of non-dermatophyte 

molds from cattle skin within markets  in 



44 
 

Imo  State                                                                    

76 

 5: Frequency occurrence of non-

dermatophytes molds on cattle skin with 

lesion in Abia State, Nigeria     

                                                   78 

 6: Frequency occurrence of non-

dermatophyte molds from cattle skin with 

lesions in Imo State, Nigeria                                                                               

80 

 7: Frequency occurrence of non-

dermatophyte molds isolated from air 

within the market in Abia StateNigeria  

                                                                             

82 



45 
 

 8: Frequency occurrence of non 

dermatophyte molds isolated from air 

samples in Imo State Nigeria    

                                                                 

84 

 9: Frequency occurrence of non-

dermatophyte molds from soil in cattle 

market in Abia State Nigeria                                                                    

87 

 10: Frequency occurrence of non-

dermatophyte molds from soil in cattle 

market in Imo StateNigeria                                                                                

88 

11: Frequency occurrence of non-

dermatophyte molds from soil samples of 



46 
 

cattle markets in Abia State using hair bait 

technique       89 

12:Frequency occurrence of non-

dermatophyte molds from soil samples 

from cattle markets in Imo State using hair 

bait technique.       91  

    

 

 

 

 

 

 

 

 



47 
 

APPENDIX 

 

Title 

Appendix                                                                                                

page 

1.  Analysis   of  variance  (Anova)  to  

determine  the freouency of   occurrence    

of non-dermatophytic molds isolated from 

air within  the market  in  abia  state.  

   164 

2  analysis  of  variance ( Anova)  to  

determine  the frequency     occurrence  of 

non- dermatophytic  molds isolated  from 

air within the market in Imo State.    

                                                                                                  

165 



48 
 

3.  Analysis of variance (Anova) to determine 

the  frequency  occurrence of non-

dermatophytic  molds isolated from  soil 

within market in Abia State.  166 

 

4.   Analysis of variance (Anova) to determine 

the frequency occurrence of non- 

dermatophytic molds isolated from soil 

within the market in Imo State.    167       

 

5.  Analysis  of  variance  ( Anova)  to 

determine  the  mic̛̛̛̛s   of the   four  selected   

plant ( leaves) extract  against  12  non—

dermatophytic   molds  isolated  from  the  



49 
 

study.                                                                                                                         

168 

6.  Analysis of variance (Anova) to determine 

MFC of four selected plant (leaves) extract 

against 12 non- dermatophytic molds 

isolated from the study.    169  

    

7.          Multiple comparison analysis on 

minimum inhibitory concentration (MIC) 

and minimum fungicidal concentration 

(MFC)for euphorbia hirta, occimum 

gratissimum, jatropha multifida and 

mitracarpus scaber      

 170 

 



50 
 

8.     Ethical permit  letter  from ministry of 

veterinary services Abia State. Nigeria. 

        179 

9.   Ethical  permit  letter  from ministry of 

veterinary services Imo  state. Nigeria.

 180 

         

10. Frequency of occurrence of non- 

dermatophytic molds genera                                          

isolated from Abia State and Imo State. 

     181 

11. Frequency of occurrence of non – 

dermatophytic molds from                                              

cattle skin in Abia State and Imo State.  

                           182 

 



51 
 

 

12.  Frequency of occurrence of non – 

dermatophytic molds   from cattle skin in 

Abia State.                                                                                 

183 

13.  Frequency of occurrence of non – 

dermatophytic molds  from cattle skin in 

Imo State.                                                                                 

184 

14. Frequency of occurrence of non – 

dermatophytic moldsfrom cattle skin with 

lesion only in Abia State      

       185 

15.  Frequency of occurrence of non 

dermatophytic molds from cattle skin with 



52 
 

lesions only in Imo State, Nigeria.                                                                                             

186 

16.   Frequency of occurrence of non 

dermatophytic  molds isolated from air 

within the market in Abia State                                                                                 

187 

17. Frequency of occurrence of non 

dermatophytic molds isolated from air 

samples in Imo State.      188 

18.   Frequency of occurrence of non 

dermatophytic molds from   soil in cattle 

market in Abia State, Nigeria.                                                                                

189 

19. Frequency of occurrence of non 

dermatophytic molds from soil in cattle 



53 
 

market in Imo State, Nigeria                                                                                

190 

20.  Frequency of occurrence of 

keratinophilic non dermatophytic  molds 

from soil in cattle market in Abia State  

using hair bait technique.     191

   

21.   Frequency of occurrence of 

keratinophilic non dermatophytic  molds 

from samples from cattle markets in Imo 

State using hair bait technique.    

 192          

22.   Some laboratory equipments used 

during  this research.                                    

193 



54 
 

23.   Showing hair bait technique plate ,  

agar plate exposed at strategic point within 

the market, some lesion elicited on albino 

mice used for pathogenecity test. 

24.   Some local plants used in this study; 

euphorbia hirta , occimum gratissimum , 

jatropha multifida .       

   196        

25.  Result  from  nano drop  1000  

spectrophotometer      197 

26.  Equipment and glassware:    

     198 

  



55 
 

 

CHAPTER ONE 

1.0 INTRODUCTION 

Cutaneous mycosis is a wide spectrum of 

fungal infections caused by a group of fungal 

agents called dermatophytes 

(dermatophytosis), Candida (candidiasis) and 

Malassezia (pityrasis versicolor) (Zarei, 

2011).These groups of fungi are capable of 

infecting the superficial keratinized tissues of 

the skin and appendages of its host (Emenuga 

and Oyeka, 2013).They comprise of three 

genera, Trichophyton, Epidermophyton and 

Microsporum species. They are limited to the 

nonviable skin because of its inability to 
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penetrate the viable tissues of immune 

competent hosts (Jawetz, et al., 2010). They 

are also capable of causing mild to severe 

lesions on their hosts with the help of virulent 

factors such as acid protienases, elastase and 

keratinases (Emenuga and Oyeka, 2013). 

Cutaneous mycosis in cattle is a worldwide 

zoonotic infection which is usually 

responsible for economic losses in the farm 

(Didier, 2017).It is a highly contagious skin 

infection all over the world especially in the 

tropics (Africa, India) (Modupeola, et al., 

2011) and it is known to be caused by a 

dermatophyte Trichophyton verrucossum (El-
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diasty et al., 2013; Agnetti et al., 2014; 

Akbarmehr, 2011). 

However,it has been observed that non-

dermatophytic molds (NDMs) are fast 

replacing the dermatophytes in causing 

cutaneous mycoses (Ravinder, et al., 2015; 

Vyas, et al., 2013; Pietro, et al., 2014), which 

includes the Aspergillus species, Penicillum 

species, Fusarium species, Cladosporium 

species, Alternaria species.These non-

dermatophytic molds are known to be mere 

environmental contaminants that inhabit 

animal fur (Tampieri, 2004). They are also 

known to be good secretors of enzymes such 
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as amylase, protease, cellulase, keratinase, 

lipases (Luis, et al., 2006). 

In Nigeria, cattle rearing is an occupation of 

the Northerners. These cattle rearers (nomads) 

move their animals from place to place in 

search of grazing lands for their animals. In 

the past two to three years, there has been a 

high influx of cattle from the North to the 

South eastern part of Nigeria which might be 

as a result of the growing aridity in the North 

as this has raised a lot of controversies within 

the country. In the search for food, these 

animals could incure trauma on their skin 

which might predispose them to these 

superficial infections (Bakheshwain, 2011). 
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As these animals are on transit, they usually 

lay on the soil and as such disperse their fur to 

the soil thereby encouraging the proliferation 

of keratinophilic organisms in those areas 

(Moallaei, et al., 2006). They also disperse 

some of these saprophytic organisms 

embedded in their fur to the atmosphere   

thereby populating the atmosphere with fungal 

aerosols that could be a threat to public health 

(Ajoudanifar, et al., 2011).  

Due to poor personal hygiene by the animal 

handlers, they also are at higher risks of this 

infection since they are at close contact with 

these animals (Songer and Post, 2005; Zarei, 
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2011). It can also be transferred from animal 

to animal (Songer and Post, 2005). 

In the treatment of these cutaneous mycoses, 

azoles are usually recommended (Moriarty et 

al., 2012).This is due to the drug‘s higher 

affinity for egosterol, which is an active 

component of the plasma membrane of fungi. 

Azoles has the ability of blocking the 

cytochrome P-450-dependent enzyme 

lanosterol dimethylase, which is a precursor of 

ergosterol in fungi. 

Although before now, the use of herbal plants 

have been common as this can be referred to 

as botanical medicine or phyto medicine 

(Bent, 2008;  Gini & Jothi, 2015). This could 
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be attributed to the use of plant parts such as 

the seeds, roots, leaves, bark, flowers and 

berries for medicinal purposes (Falodun, 

2010). 

Considering the indispensable nature of cattle 

in Nigeria and the world at large, it becomes 

imperative that we identify these non-

dermatophytic molds responsible for this 

cutaneous mycoses associated with cattle in 

Abia and Imo States, Nigeria, considering the 

fact that its contagious nature, prolonged 

duration of treatment and poor management 

will be of public health importance.  

1.2 STATEMENT OF PROBLEM 
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Among livestock, cattle serve as a major 

protein source to the populace. Despite its 

importance, a lot of diseases are known to be 

associated with cattle. Although much 

attention has been given to cattle diseases but 

our present understanding of  causative 

mechanisms, epidemiology and management 

still remain very  limited (Miller et al.,2013) 

and this hamper our capacity to adequetly 

addresses challenges posed by the growing 

incidences of emerging and re-emerging 

diseases (Gibbs, 2005; Woolhouse  et al., 

2005). Over 1600 human pathogens are being 

established with an average of three new 

diseases reported every 2yrs and a new 
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infecting pathogen being published every 

week (Tomley and Shirley, 2009). Reports 

have shown that about 60% of these emerging 

diseases and their infectious agents are known 

to be zoonotic (Jones et al., 2008). It has also 

been established that 75% of re-emerging 

infections, originated from animals 25years 

ago (King et al., 2006; Siembieda et al., 

2011). It is therefore evident that increases in 

the risk of these zoonotic infections will 

continue if adequate precautions are not taken 

(Tomley and Shirley   2009). 

On the other hand, studies have shown that the 

global human population is expected to rise 

above 9 billion in the year 2050 (UNDP, 
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2008) with more than one billion of this 

increase occurring in Africa. This will 

certainly impose grave pressure on the 

demand for agricultural production generally 

(Fresco, 2009) including livestocks, especially 

in developing countries where increase in 

household incomes due to urbanization drives 

demand for meat and dairy products (Jones 

and Thornton, 2009). In such circumstances 

diseased animals cannot be used to produce 

human food, it cannot be sold or delivered to 

diary plants.  

Due to complex benefits of livestock, it is 

necessary to study the epidemiology, 

transmission and maintenance of infectious 
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diseases of livestock as this will go a long way 

in breeding healthy animals and reducing 

premature deaths. 

1.3 JUSTIFICATION  

Considerable research on livestock has been 

carried out in many parts of Nigeria mostly in 

the Northern part with very little done in the 

Southern part. Considering the large influx of 

cattle into the Southern part occasioned by 

growing aridity in the North which can be 

linked to climate change.It becomes important 

that more   studies on cattle health in the 

Southern part of the country be intensified 

especially with regards to calls to establish 

grazing reserves within the country. Passing 



66 
 

of grazing laws and sponsoring of bills in both 

State and Federal assemblies across the 

country have been met with stiff opposition 

and resistance by some States especially the 

States within the Southern part of the country. 

Locally the establishment of these reserves of 

animal population close to human population 

may have very serious health implication one 

of which has to do with cutaneous mycotic 

infections. Since cattle has been a major 

protein source for the entire country, it is 

therefore necessary to conduct specific studies 

on cutaneous mycotic infections that are 

associated with cattle in some States within 

the Southern parts of the country as this will 
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go a long way in assessing problems that 

might arise from this action better and also aid 

in developing different forms of intervention.  

 1.4 AIM OF THE RESEARCH  

 The aim of this research is to study the 

prevalence of non-dermatophytic molds 

associated with cutaneous mycoses in cattle in 

Abia and Imo states, Nigeria. 

 

 

1.5 OBJECTIVES OF RESEARCH 

The specific objectives of this study are   to: 

1. determine the non-dermatophytes of 

cattle origin in the zones 
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2. determine the frequency of occurrence 

of non-dermatophytic molds associated 

with cutaneous mycoses with cattle in Abia 

State and Imo State, Nigeria. 

3.  evaluate the presence of non-

dermatophytic molds present in the cattle 

market environment in the study area. 

4.  determine the pathogenecity of these 

non-dermatophytic molds. 

5.  screen some of the non-dermatophytic 

molds for enzyme production. 

6. determine  the  plant leaves for 

qualitative and quantitative analysis of  

phytochemical compounds. 
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7.  determine the susceptibility pattern of 

some non-dermatophytic molds isolated 

using some conventional drugs and some 

local herbs extracts. 
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                                                CHAPTER 

TWO 

2.0    THEORETICAL AND 

LITERATURE REVIEW 

Pathogens that live on animal as their host are 

known as zoophiles. Usually these pathogens 

depend on these animal  host for their food 

and shelter. It is also known that man can 

acquire these pathogens from these  animal 

host. Infection caused  by these zoophiles are 
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known as zoonotic diseases.  Reports have 

shown that more than 60% of infectious 

diseases are caused by pathogens present in 

both wild and domestic animals (Karesh et al., 

2012) and these diseases are responsible for 

cases of death annually. Emergence of  new 

pathogens are also growing and this has been 

a major concern in the past years. Fungi  is an 

example of a zoophile. 

Fungal infection will be discussed under these 

headings: 

2.1 SUPERFICIAL MYCOSES:  

These are superficial cosmetic fungal 

infection that is limited to the outermost layers 

of the skin and hair shaft. It does not invade 
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living tissue and as a result the host do not 

respone to It (Prohic, et al., 2016). 

2.1.1. Pityriasis vesicolor 

It is caused by Malassezia species e.g 

Malassezia globosa, M restricta and other 

members M. furfur. It usually affect the skin 

of young people especially the chest, back and 

appear as mascular patches of discoloured 

skin which may enlarged but scaling 

inflammation and irritation may be reduce. It 

can also cause folliculitis. This  fungi can also 

cause seborrheic dermatitis and dandruff. It is 

known as malasseziosis or tinea versicolor. 

Malassezia species are lipophilic yeasts and as 
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a result require lipid in medium to grow 

(Maria et al., 2013). 

Diagnosis: It can be confirmed by direct 

microscopic examination of scrapings of 

infected skin area stained with 10-20% KOH 

(Potassium hydroxide) or calcofluor white ( 

Mahesh, et al., 2019). 

Appearance of sphaghetti and meat balls that 

are oval to round budding yeasts as well as 

short, septate and sometimes branched hyphae 

shows signs of positive result. 

Treatment: It is treated with selenium sulfide 

or ketoconazole shampoos or 

systemic/topically applied azoles 
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(ketoconazole or itraconazole), terfinafine 

(Crespo and Delgado, 2002). 

 

 

2.1.2 Tinea nigra 

It is a chronic, asymptomatic infection of the 

stratum corneum. It is caused by a fungus 

species called Hortaea (Exophiala) Werneckii.  

It is characterized by non-scaly brown to gray 

patches on the palms or soles of feet. It is 

predominant around warm coastal regions and 

among young women in tropical and sub 

tropical zones (Sarangi, et al., 2014). 
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Diagnosis: Microscopic examination of 

scrapping around the infected skin region with 

treatment with 10% KOH will reveal 

pigmented hyphae and budding yeast cells 

with melanized cell wall. 

Treatment:  Application of keratolytic 

solutions, salicylic acid or azole antifungal 

drugs (Ramon, 2018). 

 

2.1.3. Black piedra 

This particular infection affects the hair shaft. 

It is caused by a  fungus specie called 

Piedraia hortae.  It causes shafts to break.  It 

is commonly found in tropical countries and 

rare in Europe. It is characterized by black 
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concretions in scalp hair. It affect humans and 

other primate (Azulay et al., 2011; Kupiec, et 

al., 2017). 

 

2.1.4. White Piedra 

It is caused by Trichosporon specie. It also 

infects hair shaft but presents a larger, softer 

and yellowish nodules of hair. 

Both Piedra can also extend to pubic, beard 

and scalp hair infection. Piedra is more 

endemic in tropical underdeveloped countries 

(Bonifaz, et al., 2019). 
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Diagnosis: Microscopic examination of 

scrapped lesions of infected area should reveal 

hyphae and arthroconidia. 

Treatment: Scrapping of infected areas and 

application of antifungal agents.(Swapna, et 

al., 2013; Sampato and Rivitti, 2008). 

2.2 CUTANEOUS MYCOSES:  

2.2.1 Dermatophytosis 

The causative fungi are usually referred to as 

dermatophytes or keratophilic fungi. These 

fungi are capable of producing extracellular 

enzymes keratinase which are capable of 

hydrolyzing keratin. These fungi also have the 

ability of infecting only keratinized tissue 

(skin, hair and nails) (Jamal, et al., 2015). 
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This infection is usually referred to as tineas  

which means ―ringworm‖ or moth-like. 

Dermatologists use the term to refer to a 

variety of lesions of the skin or scalp. The 

dermatophytes are known to be the major 

causative agents. Dermatophytes are a large 

group of fungi that are grouped under three 

genera: Trichophyton, Microsporum and 

Epidermophyton. Most of them do not grow at 

37°C so they are usually restricted to the 

nonviable skin. Although they  may be 

troublesome and persistent but not debilitating 

or life-threatening. Many species of this group 

have the ability to release enzymes like 

keratinases, elastases that enables them evade 
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host defenses. Some species reproduce 

sexually and they produce ascospores and as 

such belong to the sexual group (teleomorphic 

genus) Arthroderma. Dermatophytes which 

means skin plants causing human infections 

have different natural sources and modes of 

transmission.  

Anthropophilic: This is the greatest 

associated human infections. Its 

transmission is acquired from man to man as 

a result of close contact or through 

contaminated objects.Examples of 

anthropophillic species; Epidermophyton 

floccosum, Trichophyton mentagrophytes 

var interdigitale, T. rubrum. 
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Zoophilic: These infections are usually 

acquired from animals. Transmission to man 

is by close contact with animals (cats, dogs, 

cows) or by contaminated products. 

Examples of zoophilic species and their 

host; Microsporum nanum (pigs), 

Microsporum canis (dogs and cats),  

Microsporum gallinae (fowl), Trichophyton 

verrucosum (cattle), Trichophyton equinum 

(horses). 

Geophilic: This is found in the  soil and are 

transmitted to man by direct exposure. 

Knowledge of mode of transmission of 

dermatophytes is important as this will go a 

long way in providing proper treatment 
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strategies and control of the source by 

patient. Infection of zoophilic and geophilic 

organisms may lead to inflammatory disease 

in man. Examples of geophilic species that 

cause human infection; Microsporum 

gypseum. 

Dermatophytes are widely distributed but 

some species have geographic limited 

distribution.  

Diagnosis: Microscopic examination of skin 

samples with KOH will reveal presence of 

hyaline, septate, branching hyphae or chains 

of anthroconidia.  

Culture on diagnostic media is difficult to 

identify since most species are closely 
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related. They are differentiated based on 

their colonial differences and microscopic 

morphology as well as requirements of 

vitamins. 

Human genetics may also play a major role 

in predisposing some families to some 

fungal infections. Other factors may also 

include; composition of sebum, specific skin 

chemistry, moisture, warmth, youth and 

heavy exposure. Dermatophyte infection 

commences immediately after trauma and 

skin contact. It is more prevalent in hot, 

humid climates and under crowded 

environment. Wearing of shoe provides 

warmth and moisture thereby predisposing 
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foot to infection, virulence of the infecting 

specie and some environmental factors 

(Jawetz, 2010).  

Clinical Manifestation of 

Dermatophytosis  

1). Tinea barbae: also known as tinea sycosis 

is an infection of the beard hair. It appears as 

edematous and erythematous lesions. It can 

present as mild or severe pustular folliculitis 

which can be mistaken to be a 

Staphylococcus aureus infection. This 

infection can be caused by zoophilic 

dermatophytes such as Trichophyton 

verrucosum, Trichophyton mentagrophytes 

and at times Trichophyton 
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erinacei.Anthropophilic specie, 

Trichophyton rubrum might also be 

responsible (Bonifaz, et al., 2014). 

2). Tinea capitis:  This is referred to as ring 

worm of the scalp. It is caused by 

Microsporum or  Trichophyton species 

(Niema, et al., 2018). Its causal species is 

determined by the animal contacts or 

contacts associated with travel history or 

local infection prevalence. In tinea capitis, 

spores are produced within the hair shaft 

(endothrix). These hair do not fluoresce 

instead they are usually weakened and break 

easily at the follicular opening. The infection 

is characterized by mild scaling lesions, 
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highly inflamed reaction with folliculitis, 

scaring and alopecia. This is referred to as 

kerion. The position of the spores in the hair 

shaft can be used in diagnosing the infecting 

species.The terms normally used are:  

Ectothrix: This is used when the 

arthroconidia (spores) are formed on the 

outside of the hair shaft. 

Endothrix: This is used when spores are 

formed within the hair shaft. 

Ectoendothrix: This is used when spores 

formed around and within the hair shaft. 

Favus: This is used when hyphae and air 

spaces are formed within the hair shaft. This 
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is usually caused by the specie Tschoenleinii 

. 

3). Tinea corporis: It is also referred to as 

ringworm of the body. It affects the trunk, 

shoulders and limbs. It might range from 

mild to severe. The infection gives rise to 

annular scaly lesions surrounded by sharply 

defined, raised, erythematous vesicular 

edges. These dermatophytes grow only 

within dead keratinized tissues but can 

penetrate viable tissues of the epidermis to 

cause lesions. Infections caused by zoophilic 

and geophilic dermatophytes produce more 

irritants than anthropophilic species. As the 

hyphae get older they form chains of 
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arthroconidia. Specimen for diagnosis are 

usually collected at the periphery of lesion 

since active hyphae are found there (Alok & 

Rahul, 2016). 

4). Tinea cruris: this is infection of the groin 

or jock itch. It is common among adult male. 

Its causative agent is T.rubrum and 

Epidermophyton floccosum. It is 

characterized by erythematous lesions 

covered with thin, dry scales. Lesions can 

extend to the inner thighs with a raised 

defined border that might possess small 

vesicles (Alok and Rahul, 2016). 

5). Tinea manuum: This is ringworm of the 

palms and in between the fingers. It presents 
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itself as a diffused hyperkeratosis. It is 

caused by T.rubrum, Trichophytonand 

Microsporum species. 

Zoophilic and geophilic dermatophytes are 

usually associated with this infection of the 

hands. Its lesions are usually inflammatory. 

It is easy to spread to other body sites 

through contagious spread and scratching. 

Neoscytalidium species can also cause 

infection of the finger webs. Due to the 

involvement of the finger webs, this 

infection might be susceptible to candida 

infection. 

6). Tinea pedis (athlete‘s foot): This 

infection is the most predominant of all 
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dermatophytes. It affects mostly the toe 

webs and soles of the feet especially in 

between the fourth and fifth toes. It is 

characterized by the maceration, peeling and 

fissuring of the skin. Other varieties is a 

chronic, squamous, hyperkeratotic type with 

fine silvery scales covering the pink areas of 

the soles, heels and side of feet (moccasin 

foot). It starts with itching in between the 

toes, development of small vesicles with a 

discharge of a thin fluid. At this point the 

skin of the toes web becomes mascerated 

and starts peeling. Thereafter  cracks starts 

appearing and this can make way for 

secondary bacterial infection. The causative 
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agents are T.rubrum, T. interdigitale and E. 

floccosum. 

T. mentagrophytes can cause an acute 

inflammatory condition accompanied with 

vesicles, pustules and bullae. Neoscytalidium 

species can also cause dry hyperkeratoic 

appearance on the soles and toes. Candida 

species can also cause infection of the toe 

web (Alok and Rahul, 2016). 

7).Tinea unguium /Onychomycosis: this is 

an infection of the nail plate by 

dermatophyte fungi. Initially an infection by 

non-dermatophyte was referred to as 

onychomycosis, however this term is now 

used as a general name for any fungal 
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infection of the nail (Nourchene, et al., 

2017). There are different onychomycosis 

manifestation: 

i). Distal and lateral subungal 

onchomycosis: it is caused by T.rubrum, 

and is characterized by invasion of the 

hyponychium which is seen under the nail 

bed and sides of the nail and finally to the 

nail plate. It is the most common form of 

this infection. 

ii). Proximal subungual onychomycosis: it 

can also be known as proximal white. It is 

uncommon. Its causative agent is T. rubrum. 

It infects the nail through the cuticle. It is 
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more predominant among HIV/AIDS 

patients.  

iii) White superficial onychomycosis: it 

affects the upper layers of the nail plate. It is 

characterized  with delineated white islands 

on the nail. It is caused by T.interdigitale. 

iv) Total dystrophic onychomycosis: this is 

the last stage of nail disease. It might be the 

end point of the previous disease discussed.  

HIV infection is associated with finger nail 

disease Candida species especially Candida 

albicans are strong causative agents of nail 

infection. It causes paronychia. Nail 

infection is also associated with Raynaud‘s 

disease. 
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v) Tinea imbricata: This is a chronic 

infection which appears like tinea corporis. 

It is seen mainly in pacific islands. It is 

characterized by concentric rings of 

overlapping scales. It is caused by 

Trichophyton concentricum. 

Diagnosis: It is observed by direct 

microscopy of scrapping from both skin and 

nail or hair depending involved area in 10-

20% KOH with or without calcoflour white. 

In skin or hair, branched hyphae or chains of 

arthroconidia (arthrospores) are seen. In hair, 

Microsporum sp. form spores around the hair. 

Species like J. tonsurans and T. violaceum 
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produce anthroconidia inside hair shaft (Shiu, 

et al., 2014). 

For culture, dermatophtye species are 

inoculated on sabourand‘s agar containing 

cycloheximide and chloramphenicol to inhibit 

mold and bacteria growth. After 1-3 weeks, 

species are identified using colonial 

morphology, nutritional requirement.  

Trichophytid Reaction: Some individuals can 

develop hypersensitive reactions to 

dermatophytosis. This might be a way of 

reacting to some of the fungal products. This 

allergic  manifestations may be referred to as 

dermatophytids. It usually appears as vesicles 

elsewhere in the body especially in the hands. 



95 
 

Such individuals when subjected to 

trichophytin test will indicate positive 

(Jawetz, 2010).  

Trichophytin on the other hand is a crude 

antigen that is used to detect dermatophytic 

antigen (both in immediate and delayed-type 

hypersensitivity) in patients–suffering from 

dermatophytosis infection.  

It is observed that most patients who develop 

chronic and non-inflammatory dermatophyte 

infections posses poor cell mediated immune 

responses to dermatophyte antigen. In healthy 

individuals, immunity to dermatophytes is 

dependent on the degree and duration of 
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infection, the site and species of the fungus 

causing the infection. 

Treatment of some tinea types (Moriarty et 

al., 2012). 

Corporis – This is treated with topical 

allylamines and azoles. 

Cruris – Topical agents are applied but in 

severe cases griseofulvin is used. 

Unguium – Doses of fluconazole, itraconazole 

or terbinafine are applied systemically.  

Capitis –Drugs like griseofulvin, fluconazole, 

itraconazole or terbinafine are applied 

systemically.  

2.3 OPPORTUNISTIC MYCOSES 
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Opportunistic fungi also known as secondary 

pathogens are widely distributed in nature and 

are normal floras of the body both in man and 

animals. It can only cause infection in 

immunocompromised individuals or in 

animals that have been receiving an immune 

suppressed therapy for a long period. They are 

not true pathogens but can only become 

pathogenic when they gain access into the 

host body either through the respiratory tract, 

alimentary canal, intravascular devices or 

through a traumatic inoculation. At times this 

infection may degenerate from mere primary 

infections to invasive or even systemic 

infections. Some of these opportunistic 
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infections include the genus Candida and non-

dermatophytic moulds belonging to the genus 

Aspergillus, Fusarium, Penicillum and 

Scopulariopsis (Naveed, 2009; Jamal et al., 

2015). 

2.3.1 Candidiasis 

Candida species are widely distributed and 

are harmless commensals to man. They 

usually inhabit the mucosal surfaces of 

gastrointestinal and genitourinary tracts and 

the human skin. These organism usually 

become an opportunistic pathogens in 

immunologically weak or immunosuppressed 

individuals. These opportunistic pathogens are 

capable of causing local mucosal infection, 
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disseminated infection and systemic infection 

(Claudi & Dario, 2013). This systemic 

infection can be fatal especially among 

immunosuppressed patients like AIDS 

patients. Of all the disseminated fungal 

infections candidiasis is the most common 

one. Its causative agents include C. albican, 

C.  tropicalis, C. parapsilosis, C. glabrata, C. 

guilliermondic and C. dubliniesis with C. 

albican causing the most  invasive infection 

(Spinello, et al.,  2016) and also the most 

common (Dabas, 2013). Candidiasis can also 

be referred to as thrush, yeast infection, 

candidiosis, moniliasis and odiomycosis 

(Spinello, et al., 2016). The outcome of its 
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pathogenicity is dependent on the host 

immune status.  

According to Dabas, (2013) candidiasis was 

discussed under different heading: Mucosal 

candidiasis: This is the colonization of non-

sterile mucosal surface like the oropharyngeal 

and vulvuvaginal candidiasis. 

(i) Oropharyngeal candidiasis (OPC): 

Candida is part of the normal oral flora. 

In about 30% to 50% of individuals 

inhabit candida in their mouth (Dabas, 

2013). The ability of this organism to 

cause disease is based on some factors 

like immune status of the host, the 

severity of the particular strain and the 
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oral mucosal environment. This accounts 

the more prevalence of oropharyngeal 

candidiasis among AIDS patients. Some 

other factors of the host can also 

encourage the organism to colonize and 

cause infection and this include: 

reduction of saliva secretion, epithelial 

change as a result of local mucosal 

disease, changes in normal floras, denture 

wearing and high consumption of 

carbohydrate. Oropharyngeal candidiasis 

can also be presented at different clinical 

levels. This include acute 

pseudomembranous, acute atrophic, 

chronic hyperplastic, chronic atrophic, 
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median rhomboid glossitis, denture 

stomatitis and angular cheilitis a 

(Swidergall and Filler, 2017).   

(ii) Vulvovaginal candidiasis (VVC): C. 

albican is the major causative agent of 

this type of infection although reports 

have shown cases of other species of 

candida that can cause this infection and 

they include C. glabrata, C. tropicalis, C. 

krusei and C. parapsilosis (Claudia and 

Dario, 2013). A new specie has also been 

reported to be associated with candidiasis 

C. dubliniensis (Dabas, 2013). It is a 

disease of the reproductive tract of 

females (Hubertine, et al., 2020). 
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Cutaneous candidiasis: This is a secondary 

infection that is common among diabetic 

patients; it is a localized infection of the skin 

and nail or around sites of body folds around 

the skin. This infection is mostly seen around 

moist or creased area of the body. Cutaneous 

candidiasis is likely seen in intertrigo 

candidiasis, candida folliculitis, otomycosis 

etc. 

Invasive candidiasis: This is the invasion of 

C. albicans to spread into any organ in the 

host body and a major causes of mortality and 

morbidity. Its cases are increasing due to the 

increasing complexity of the population 

(Arora et al., 2011; Spinello, et al., 2016). 
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Systemic/Disseminated Candidiasis: This is 

the dissemination of ◦candidemia. Among 

immunocompetent individuals, the organism 

is been mounted upon by the immune system 

while in immunosuppressed patients it may 

develop occult  lesions in some   organs like 

the kidney, skin, heart, eyes. This can be 

associated with mortality (Yan et al., 2013). 

Apart from C. albicans other species of 

candida can also cause this infection. 

 

Morphology and Identification 

Candida species appear as oval, yeast like 

cells that replicate by budding. Its buds grows 

in chains forming pseudohyphae. C. albicans 
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is dimorphic, it also produces hyphae at 25◦C 

and yeast at 37◦C.This property differentiates 

it from the other species. On agar media, it‘s 

usually creamy in colour and posses a yeasty 

odor. On a less nutritional media it is usually 

large with chlamydospores (Jawetz, 2010).  

Diagnostic Laboratory Test 

Specimens:  This includes swabs, blood, 

spinal fluid and scrapping from body lesions.  

Direct microscopy of specimen should be 

carried out with 10% KOH or lactophenol 

blue or calcofluor white. Gram stain can also 

be prepared. Under the microscope, 

pseudohyphae and budding cells can be seen. 

For culture, sabouraud dextrose agar is used. 
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It should be incubated at 37°C. There are no 

established method for serology examination. 

It does not give specific or sensitive results. 

Agglutination (EIA) lacks sensitivity but is 

specific. PCR can also trace little amount of 

candida species in blood samples. 

Treatment 

Topical azoles can be used to treat 

oropharyngeal candidiasis. For vulvovaginal 

candidiasis, topical azoles like nystatin can be 

applied.  Oral itraconazole can also be taken 

as complement. Topical antifungal agents like 

clotrimazole, ketoconazole can also be used in 

the treatment of cutaneous candidiasis in the 

case of systemic or disseminated candidiasis, 
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amphotercin B therapy may be employed. 

Fluconazole can be used to complement 

amphotericin B in the case of candidemia 

(Dabas, 2013).  

 

2.3.2 Aspergillosis 

This is a pathogenic, opportunistic species that 

belong to the genus Aspergillus. There are 

more than 200 species but only few have been 

associated with human or animals infection 

and they include A. fumigatus, A. flavus, A. 

niger, A. terreus and A. lentulus (Songer and 

Post, 2005). They are capable of causing 

invasive pulmonary, allergic disorders, otitis 

externa and aspergilloma. Aspergillosis is 
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distributed worldwide. They are saprophytic 

in nature (Chabi, et al., 2015). They also have 

the ability to contaminate can food products, 

and also cause nosocomial infections. 

Ordinarily when the conidia is inhaled, it gets 

to the lungs where the alveolar macrophages 

are  supposed to engulf it but in cases of 

immunosuppressed individuals or animals that 

are undertaking corticosteroid  treatment, their 

macrophages finds it difficult to mount 

defence on them. This will then lead to: 

(a) Allergy: This is common among atopic 

individuals that develop raised 

immunoglobin (IgE) due to Aspergillus 

conidia. These  conidia grows, producing 
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hyphae that colonize the bronchial tree 

without affecting the lungs. This disease 

is called allergic bronchopulmonary 

aspergillosis which is the major cause of 

asthma, pulmonary eosinophilia 

(Aleksandra, et al., 2019). Most patients 

produce sputum that can be used for 

diagnosis. 

(b) Aspergilloma: This is referred to as a 

fungus ball. When the conidia is inhaled 

it colonizes the existing cavity, grows 

there and forms a compact ball of 

mycelium which is finally surrounded by 

a dense ball. Most times patients are 

asymptomatic and usually produces small 
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sputum and cough. Patients that have 

previous cavitary disease are at higher 

risk. Some of its symptoms include 

weight loss, weakness, hemoptysis 

(Jawetz, 2010). 

(c) Invasive aspergillosis: This is more 

severe among immunocompromised 

individuals suffering from leukemia, 

lymphoma. This infection may or may 

not disseminate. A. fumigatus is the 

causative agent of this infection (Chabi, 

et al., 2015). Its initial clinical 

presentation includes an unremitting 

fever, there is usually no respiratory tract 

symptoms. It can disseminate to the 
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central nervous system, lungs, blood 

vessels which may lead to thrombosis 

and infarction. Invasive aspergillosis may 

not really end well.  

(d) Sinusitis: This is usually caused by A. 

flavus and A. fumigatus. The conidia 

when inhaled may colonize the paranasal 

sinuses. (Agarwal, et al., 2013). This 

infection may disseminate to the bone 

and orbit of the eye and brain. It is more 

common among immunosuppressed 

individuals than immunocompetent 

individuals.  

Morphology and Identification 



112 
 

These species of organism grow very fast, 

producing long hyphae with a terminal 

vesicles that produce chains of conidia.  

Diagnostic Laboratory Test 

Specimen:  Sputum, lung biopsy, respiratory 

tract specimen.  

In potassium hydroxide preparation of 

sputum, aspergillosis appears as a non 

pigmented septate hyphae with uniform width 

and branched dichotomously. On culture, 

species are identified by their morphology and 

colonial structures and are usually grown on 

sabouraud agar at 25-37°C for few days. Skin 

test is usually applicable for allergic 

aspergillosis diagnosis. For cutaneous 
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aspergillosis, immunological methods can be 

employed. EIA (Enzyme Immunoassay) gives 

a specific and sensitive results (Oritiz et al., 

2012) Polymerase chain reaction (PCR) can 

also be used in-situ to access the organism at 

molecular level (Pasqualotto, 2010). 

Treatment  

Amphotericin B can be given intravenously in 

cases of cutaneous and invasive aspergillosis. 

Some azoles (itraconazole) can also be given. 

Allergic forms of aspergillosis can be treated 

using corticosteroids.In cases of hemoptysis 

surgical excision can be employed (Rohit and 

David, 2019). 

2.3.3 Mucormycosis (Zygomycosis) 
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Mucormycosis can also be known as 

zygomycosis. It is caused by a  saprophytic 

mouldy fungi that is widely distributed all 

over the world. It inhabits warm and humid 

climate. They are usually isolated from 

decomposing organic matter or fruits. Its 

characteristic feature in its broad, aseptate 

hyphae with a sporangium possessing a 

numerous asexual spores which develops at 

the tip of the hypha. Its portal of entry could 

be oral infection or cutaneous inoculation. 

Studies have shown that USA records 1.7 

million of cases every year and 500 new cases 

crop up yearly (Petrikkos, et al., 2012). The 

most prevalent causative agent is Rhizopus 
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oryzae. Some of the predisposing factors to 

this infection includes – acidosis (as a result 

of diabetes mellitus), Leukemia, lymphoma, 

premature birth, severe burns, malnutrition, 

corticosteroid therapy, renal damage, 

nosocomial infection (Ortiz et al., 2012). 

Mucormycosis can be rhinocerebral acute, 

pulmonary intestinal, cutaneous and 

disseminated. Among all these clinical forms, 

rhinocerebral mucormycosis is the most 

frequent. This starts with germination of the 

sporangiospores in the respiratory tract which 

leads to the colonization of the blood vessels 

by the developed hyphae. This results to 

thrombosis, infraction and necrosis. The 
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rhinocerebral infection are common among 

ketoaciditic diabetic patient. The pulmonary 

infections are seen in cases of neutropenia 

while the disseminated infection can be found 

in both cases (Brown, 2005). 

Cutaneous mycormycoses are not usually 

common and its portal of entry is the skin and 

can be found at the limbs and hardly on the 

upper trunk. At chronic stages infection can 

result to necrotizing fasciitis which will eat up 

the muscle, tendon and bone. There are also 

cases of disseminated or rhinocerebral 

mucormycosis. This is categorized as 

secondary mucormycosis. Some of its clinical 

features includes sinusitis, unilateral peri 
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orbital edema, a bloody nasal exudates, orbital 

cellulitis and the patient develops edema of 

the involved facial area (Skiada, et al., 2009). 

Cutaneous mucormycosis shows a single 

fistula as its initial clinical sign which is 

usually painful this may become necrotic. 

This infection can be fatal in cases of 

convulsion.  

Diagnostic Laboratory Tests  

Specimen:  nasal discharge, sputum, 

exudates, macerated biopsy. 

Direct microscopy with 10-20% KOH reveals 

broad hyphae with irregular branching, 

uneven thickness without septate hyphae.  
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Culture is grown on a sabouraud dextrose agar 

and potato dextrose agar for one week at 25-

28°C. It is characterized with an abundant 

gray white cottony colonies. PCR tests gives a 

specific and sensitive results almost 100% 

(Spellberg et al., 2005). 

Histological examination of biopsies gives a 

positive result (Bonifaz et al., 2014).  

Treatment 

This involves surgical debridement of all 

necrotic area in cases of cutaneous 

mucormycosis. It can also be accompanied 

with Amphotericin B. For secondary 

cutaneous cases amphotericin B 

desoxycholate or lipid is applied. For 
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concomitant cases posaconrazole is employed 

(Skiada, et al., 2018). 

2.3.4 Phaeohyphomycosis  

This infection is caused by a dematiaceous 

filamentous fungi that posses melanin in its 

cell wall. Phaeohyphomycosis is different 

from chromoblastomycosis and mycetoma 

that is also caused by a dematiaceous fungi. 

Most of its causative agents are opportunistic 

pathogens. Its major predisposing factor is 

immunosuppressed patient. This infection is 

attributed to less than hundred species but its 

most common causative agent is 

Scedosporium prolifican (Revankar et al., 

2002). A new specie Bipolaris spicifera was 
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associated with this disease in a patient that 

under went heart transplant (Revankar et al., 

2002). This infection is characterized by 

fever, skin manifestation including rash, 

ulcers, respiratory and central nervous system 

complaint was observed. The less common 

symptoms were gastrointestinal symptoms, 

sepsis, this is mainly as a result of S. 

prolificans eosinophila which was mainly 

caused by Bipolaris species, Curvularia, 

Wangiella species and Lecythophara species 

(Revankar SG et al., 2002).  

Phaeohyphomycosis is classified under four 

different types (Oritz et al., 2012) 
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Superficial, subcutaneous, cerebral and 

disseminated or systemic infections. The site 

of infection of phaeohyphomycosis is the 

blood, lung, heart, skin, brain, kidney, liver, 

spleen, lymphonodes, bones and joints while 

the muscle was a less reported site (Revankar 

et al., 2002). Its mortality rate is high both for 

immunocompetent individuals and more for 

immunocompromised patients. Both men and 

women are affected. Some of the virulence 

factors associated with the causative organism 

is the production of melanin 

(dihydroxynaphthalene melanin) and other 

enzymes like proteases, peptidases and 

hyaluronidases.  
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At superficial level it causes tinea nigra 

Palmaris which affects the palms or soles 

producing brown pigmented plagues. Tinea 

pedis is also caused by Neoscytalidium 

dimidiatum and Scytalidium hyalinum. 

 In immunosuppressed patients subcutaneous 

nodular dissemination are common. Its initial 

site of attack is the upper and lower limbs 

before disseminating. A subcutaneous tumor 

which is a mycotic cysts is also found. 

Cerebral phaeohyphomycoses is common 

among immunosuppressed patients and it is 

usually caused by dematiaceous fungi (Jaffar 

and Ali, 2011). 
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Laboratory Diagnostic Test  

Specimen: Skin lesions, serum, spinal fluid. 

Direct microscopy with 20% KOH reveals 

pigmented, septate hyphae of less than 1µm in 

diameter at times with blastoconidia. The 

organism is cultured using a sabouraud agar 

which is incubated at 25-28°C it produces a 

black yeast like or mold like colonies are seen. 

For subcutaneous infections histology are very 

useful. It reveals a pigmented, thick, septate 

hyphae at times with blastoconidia which lie 

in the granulomatous infiltrates with 

lymphocytes, histiocytes, fibroblasts and giant 

cells (Ana, et al., 2012).  

Treatment  
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For superficial infections topical kerotolytics 

and topical azoles like bifonazole, 

clotrimazole can be used.  

For subcutaneous infections, surgical 

debridement is the step to the right direction 

which will be followed by amphotericin B. 

For systemic infections voriconazole and 

posaconazoles can be employed (Revankar et 

al., 2002). 

Epidemiology and Control  

The causative agents of phaeohyphomycosis 

are widely distributed all over the world and 

its natural habitat is the soil. Its prevalence is 

found in North America, Europe, Australia, 

South America and Asia although majority of 
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the reports revealed Spain and Australia as the 

most endemic areas (Revankor et al., 2002). 

2.3.5 Pneumocystis Pneumonia 

This is a localized infection that is caused by 

pneumocystis jiroveci.  It causes pneumonia in 

immune compromised patients (AIDS). It was 

initially known as a protozoan until a DNA 

analysis was carried out and results showed 

that it was more of a fungi than protozoa. It is 

also self-limiting. Its morphology is similar to 

that of protozoa. Its life cycle starts with being 

a cysts then development of a sporozoite 

outside the cyst. All these stages take place in 

the alveoli of the lungs. With the help of PCR 

it has been shown that man becomes 
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subclinically infected during childhood and 

with high immune system the disease will be 

contained while clinical manifestation is 

dependent of extent of immune suppression. 

This can be characterized with fever, non 

productive cough, dyspnoea and shortness of 

breath. Apart from pneumonia, pneumocystis 

infection may spread to the lymphnodes, liver, 

spleen, bone marrow, adrenal gland, intestines 

and meninges. For advanced AIDS patients 

and those undertaking prolonged prophylaxis 

pulmonary disease may occur. 

Pneumocystisspecies are found in the lungs of 

some animals like rats, mice, dogs, cats, 

ferret, rabbits (Jawetz, 2010). 
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Morphology 

P. jiroveci poses thin wall trophozoites and 

cysts that has thick wall and is spherical in 

shape. It contains four to eight nuclei. In the 

host, cyst & trophozoite growth appears as a 

tight mass. In the sera of an acutely ill patient 

P.jiroveci is covered with glycoprotein 

(Joseph, et al., 2015). 

Laboratory Diagnostic Test 

Specimen: Lung biopsy tissue or induced 

sputum. 

Direct microscopy, tissue can be stained with 

silver stain, calcofluor white and observation 

reveals octonucleate cysts or trophozoites.  
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Immunofluorescent stain can also be used in 

detecting organism using induced sputum. 

PCR can also be used. 

Treatment 

Cell mediated immunity plays a major role in 

resistance to disease. But in cases of already 

acquired infection clotrimoxazole or 

intravenous pentamidine is the drug of choice. 

In acute cases trimethoprim-sulfamethoxazole 

or pentamidine isethionate. Aerosolized 

pentamidine can also be a daily prophylaxis 

(Jawetz, 2010).  

2.3.6 Hyalohyphomycosis 

A state of immunocompromise predisposes 

one to lots of infections. The most causative 
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fungal agents in this group includesFusarium 

species, Pseudallescheria boydii and 

Scopulariopsis brevicaulis.  Organisms in this 

group posses septate hyaline hyphae. They are 

also capable of causing increasing 

opportunistic infections (Tortorano, et al., 

2014). 

(i)  Fusariomycosis 

F.solani, F. oxysporum and F. verticillioides 

are the various species that cause 

hyalohyphomycosis. Thesefungi is widely 

distributed in the soil and are capable of 

causing disease in plants (phytopathogens). 

Impaired health status are the predisposing 

factor to this infection. Its portal of entry is 
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the respiratory tract or through skin trauma in 

the cases of cutaneous forms. Fusarium spp 

are capable of causing  other disease 

especially in immune competent individuals. 

It is capable of causing invasive or 

disseminated infections, cutaneous lesions, 

pulmonary mycoses and disseminated 

fusariomycoses (Ortiz et al., 2012). 

In direct microscopy with 10% KOH reveals 

septate hyaline. In histology specific results 

are not found. 

Culture with sabouraud medium would show 

fleecy white colonies after 3-5 days. Under 

the microscope this colonies reveals micro 

and macro conidia. Amphotericin B is the 
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drug of choice. In cases of systemic infections 

azoles are recommended. 

(ii) Pseudallescheria boydii  

This organism causes localized and 

disseminate infection. Immunosuppresed 

patient are also the most predispose. Its portal 

of entry could be the respiratory tract, skin, 

subcutis and blood (Makino et al., 2011). 

Pseudallescheria boydii is also known as 

Scedosporium apiospermum in its asexual 

state. Its clinical manifestation resembles that 

of Aspergillosis. Some of its risks factors 

includes involvement of the lungs (Fungal 

balls), nasal sinuses, meningitis, sverrucous 
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skin lesions, ulcers, arthritis and asteomyelitis 

and fungemia.  

Microscopically when stained reveals septate 

or atimes arranged in groups of hyphae. It is 

grown using sabouraud dextrose agar with or 

without antibiotics. After two or three weeks a 

white colonies that later change to brown are 

seen. Under the microscope the conidia appear 

as pear or lemon-shaped. 

Treatment of choice are amphotericin B, azole 

derivatives (Bonifaz, 2012) 

(iii) Scopulariopsis brevicaulis 
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This organism is ubiquitous in the soil and 

environment. It causes different fungal 

infections of the nail. 

Direct microscopy reveals long septate 

filaments.  It can also appear as clusters of 

lemon-shaped conidia when using nail as 

specimen. Culture on sabouraud agar help 

distinguishes them from tinea. It can also 

cause infections of the lungs, subcutaneous 

abcesses, peritoneal infections, sinusitis, 

otomycoses, keratitis mycotica (Oritz et al., 

2012). Studies has shown special lesions 

associated with this organism in AIDS 

patients (Salmon et al., 2010).  
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Its mode of treatment is dependent on the site 

of infection. Amphotericin B is effective, 

some triazoles are also good. 

A novel specie has been introduced and its 

name is Roussoella percutanea.  It is an 

opportunistic pathogen that is capable of 

causing subcutaneous mycoses (Ahmed et al., 

2014). It is characterized by slow production 

of pycnidial conidiomata. The work also 

reported that this strain is resistant to 

echinocandins and flucytosine and sensitive to 

azoles and amphotericin B. 

 2.4 CATTLE IN NIGERIA 

Cattle are large bodied ruminants that feed on 

pastures and forages or fodder. They belong to 
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the:Family: Bovidae, Class:Mammalia, 

Genus: BOS, Species:   Taurus (for exotic 

breeds) and indicus (for local breeds). 

In Nigeria, cattle rearing is an old occupation 

which is practiced traditionally by Fulanis and 

Shwa Arabs in Northern Nigeria with few 

local villages in Southern Nigeria also 

involved These mammals are a major protein 

providers to Nigerian populace and the world 

at large. The population of cattle in Nigeria is 

about 13.9 million (Lawal, 2012). 

Specifically, 90% of this population are 

concentrated in the Northern region of the 

country and this can be as a result of low 

rainfall duration, lighter sandy soils and 
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longer dry season peculiar to the area (Lawal, 

2012). Cattle can serve for other purposes 

like, multiplying and selling it for income, it 

can be used for the production of hide and 

skin, agricultural manure, source of milk and 

cheese, means of transportation for the 

movement of products and using bones and 

blood for the production of feeds (Barnes, et 

al., 2012). 

 2.4.1 Dermatophytes on Cattle 

Ringworm is a fungal and zoonotic infectious 

disease that is caused by different species of 

dermatophyte. Its lesions are usually found on 

the head, muzzle, ears, neck and more 

specifically around the eyes of an infected 
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animals. Dermatophytes are also common in 

Africa probably because of the hot and humid 

environmental conditions. 

Ringworm in cattle is a highly zoonotic 

contagious skin infections all over the world. 

It is responsible for high economic losses in 

farms especially during winter (Didier, 2017). 

Its causative agents are a group of 

keratinophilic filamentous fungi that belong to 

the genera Trichophyton, Microsporum and 

Epidermophyton.  

Reports have shown that Trichophyton 

verrucosum is the most etiological agent of 

cattle dermatophytosis (El Diasty et al., 2013; 

Agnetti et al., 2014; Akbarmehr, 2011; 
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Shams-Ghahfarokhi et al., 2009; Subha G  et 

al., 2017). 

Mode of Transmission 

Animals are usually infected by coming in 

contact with athrospores (spores formed 

asexually in the parasitic stage of hyphae) or 

conidia (spores formed sexually or asexually 

in the environment). Animals can be 

predisposed to infection by contact with a 

symptomatic or asyptomatic host (Murray et 

al., 2005). According to Al-Ani et al., (2002) 

housing animals in close range to each other 

for long periods in the presence of infectious 

debris was responsible for the high prevalence 

of the disease during  winter period. 
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Clinical Features 

In cattle, its typical lesion presents as patches 

of hair loss which covers about 10-50mm 

area, crust formation and desquamation (Cam 

et al., 2007). This lesions are usually seen in 

the head and neck. At times when seen on 

other parts of the body appears as a grayish-

white crust that is raised above the skin and 

itsusually heavy. It is usually more prevalence 

among the young calves than the adult cattle 

(Cam et al., 2007; Akbarmehr, 2011). 

2.5   POSSIBLE CAUSATIVE AGENTS 

OF CUTANEOUS MYCOSES 

A lot of research have been carried out in this 

area of interest both within and outside the 
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country, some have worked on animals while 

some worked on man. Those who worked on 

dermatophytosis obsevered Trichophyton 

verrucosum to be the major causative agent of 

this infection, Akbarmehr (2011) worked on 

the prevalence of cattle ringworm in native 

dairy farms of sarab city in Iran, El-Ashmawy 

et al., (2015) also isolated Trichophyton 

verrucosum as the most prevalent agent after 

which he subjected it to an in-vitro antifungal 

assay and observed that the isolates were 

sensitive to bergamont oil. Shams-Ghahfaroki 

et al., (2009); Mohammed and Syed in 2009; 

El- Diasty et al., 2013 all isolated the same 

organism in their study. Some studies have 
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also shown that cutaneous infections can 

infect man and might also be caused by this 

same organism. Mary, (2000); Seyed, 

(2011);Swai and Sanka, (2012) isolated 

Trichophyton verruccosum as a major 

causative agent of human infections especially 

from cattle and diary farmers. 

There was also cases of co-infections were 

other dermatophytes were also isolated. 

According to  Dalis et al., (2014); Falah Al-

Ani et al., (2002); Golah Ham (2012); Hadi et 

al., (2014); Arue Lund et al., (2013); Pu 

Xiong Ming et al.,(2006), evaluation of 

cutaneous mycoses from both man and 
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animals revealed isolation of Trichophyton 

species and Microsporum species. 

On the contrary, recent studies have shown 

that non-dermatophytic molds and yeast might 

also be capable of expressing clinical 

manifestation of dermatophytosis infact they 

might be replacing the dermatophytes in 

causing this infections. Trying to distinguish 

between molds as relevant pathogens and 

mere colonization is now a diagnostic 

challenge (Vyas, et al., 2013; Pietro, et al., 

2014). This was observed by Ravinder, in 

2015, when he surveyed the epidemiology and 

mycological profile of superficial mycoses in 

North India and his result showed that non-
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dermatophytic molds were the most common 

isolates followed by dermatophytes and 

yeasts. Aspergillus niger, was the most 

common isolate, followed by Aspergillus 

teresus and then Rhodotorula specie. 

According to Wu, et al., (2011), human 

pathogenic fungi in china and the emerging 

trends from ongoing National survey for 1986, 

1996 and 2006 revealed that ten (10) species 

of  dermatophytes decreased markedly while 

molds and yeast especially Candida species 

increased gradually during the past three 

decades also Igor, et al., (2007) examined the 

mycology and skin swabs from dogs with 

clinical symptoms and isolated Aspergillus 
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species, Penicillum species, Alternaria 

species, Mucor species and Fusarium species 

as the most prevalent isolates which he 

attributed to be the cause of systemic mycoses 

and allergies in animals and human. On the 

other hand Gabreab, et al., (2015) in their 

study revealed Aspergillus species as the most 

common non-dermatophytic mold isolated 

when he determined the prevalence of 

dermatophytosis. Sadhna, et al., (2013), also 

isolated species of Aspergillus isolates when 

he examined an immunocompetent farmer 

who presented generalized nodules and 

plaques, mimicking erythema nodosum 

leprosum which turned out to be cutaneous 
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aspergillosis. He concluded that colonization 

of burn eschars by Aspergillus is common and 

correlated primary cutaneous infection in 

immunocompetent  host in association with 

agricultural trauma. 

Bakheshwain, et al., (2011) sampled skin and 

nails suspected of dermatophytosis and  

isolated  Aspergillus species as the leading 

genus represented by three species followed 

by Alternaria also represented by three 

species, while  Fusarium solani, Alternaria 

alternate and Exophiala jeanselmei were the 

only fungi which were isolated from both 

samples. He also stated that mold flora has the 

ability to utilize keratin and therefore its 
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ability to cause superficial cutaneous infection 

should not be ignored  and can cause similar 

lesion  that are produced by true 

dermatophytes. Another type of mold was 

isolated by Rafai, et al., (2012), when he 

worked on the characteristics and taxanomy of 

Cladosporium fungi and observed that this 

fungi is common in the world and that its 

spores can be found in the air, soil and water 

and can cause opportunistic infections in 

immunocompromised host. Although reports 

about infections on healthy people has been 

recorded and this may present as lesions, 

Ponnusamy et al., (2018) isolated Curvularia 

species from skin infections in goat while 
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Ravinder, et al., (2017), isolated Aspergillus 

spcies, Fusarium species and Penicillium 

species as the major non-dermatophytic molds 

from patients suffering from onychomycosis 

showing that these molds are not mere 

contaminants but are capable of causing 

cutaneous infections. Another study by 

Adane, (2018) revealed that almost the same 

number of dermatophytes and non-

dermatophytic molds were isolated from 

patients suffering from capitis while Adefemi, 

et al., (2011), isolated majority of non-

dermatophytic molds than dermatophytes 

from children suffering from dermatophytosis. 

Both dermatophytes and non-dermatophytes 
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were also revealed by Ndako, et al., (2012) 

when he investigated the prevalence of 

cutaeneous dermatophytosis in school 

children in Kano metropolis. Chanu, et al., 

(2017) also concurs with this  findings.  

2.6   ENZYME 

Enzymes are biological catalysts that speed up 

biochemical reactions (Gudynaite and White, 

2016). Living things use enzymes in different 

ways. Some use enzymes in their digestive 

system for the degradation of macromolecules 

which will be absorbed into their cells while 

some like microorganism use it to achieve 

their pathogenic process (Fabiana, et al., 
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2005). It can also be applied in the industries 

for commercial purposes. 

For pathogenic process to commence, 

microorganism need to colonize a host, invade 

it, cause infection and evade the host immune 

system. To achieve this, microorganism need 

to secrete enzyme (Livia, et al., 2017; 

Vermout, et al., 2008), As a virulent factor in 

cutaneous mycoses, enzymes are usually 

initiated after the organism must have gained 

access into the stratum corneum cells and 

nutrients (Chinnapun, 2015). Studies have 

shown that the ability to understand the 

association of these virulent factors and its 

substrate in-vitro will go a long way in 
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understanding host- pathogen interaction 

(Elangovan, et al., 2017) and as such this 

study analyses the ability of some of these 

non-dermatophytic molds to produce some of 

these virulent factors in-vitro.   

2.6.1 Examples of some enzymes that are 

involved in pathogenecity 

1) Amylase: these are enzymes that 

hydrolysed starch. It is found in man, 

plants, animals and microorganisms. This 

enzyme is used to break down bonds in 

starches, polysaccharides and complex 

carbohydrate into simple sugar 

(Sundarrram and Murthy, 2014). In man it 

is an important enzyme in the salivary 
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gland. Industrially it is used in the 

conversion of starch to sugar syrups, it is 

used in the production of drinks, baking, 

cyclodextrins in the pharmaceutical 

industries (Pandey, et al., 2000). Some 

microorganisms that can produce amylase 

include Aspergillus, Rhizopus, Penicillum 

(Sunitha, et al., 2012). 

2) Proteolytic enzymes: these enzymes 

hydrolyze the protein components of the 

skin, hair which might pave way to stratum 

corneum (Nalu, et al., 2010). 

a) Protease: this is another important enzyme 

that hydrolyzes the peptide bonds of 

proteins into peptides and amino acids. It is 
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necessary for cell differenciation and growth 

(Paula, et al., 2015). Animal skin especially 

cattle are known to posses gelatin and as 

such this makes it easy for this enzyme to 

hydrolyse the animal skin once it gains 

access. It has also been identified to play an 

important role in infection process (Mercer 

and Stewart, 2019) and as such tagged a 

virulent factor. Industrially it is being 

applied in various sectors such as food, 

laundry detergent, pharmaceutical 

industries. Some microorganisms known to 

produce protease include Aspergillus, 

Candida species (Gropp, et al., 2009). 

Protease produced by Aspergillus have been 
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associated with fungal immune evasion by 

cleaving complement proteins in the human/ 

animal host thereby promoting 

inflammation (Shende, et al., 2018). 

b) Keratinases: these are enzymes that 

hydrolyze protein rich in keratinous wastes 

which normally result in environmental 

pollution and health harzards (Amit, et al., 

2016). Keratin is a protein normally present 

in animal feathers, horn, nails, skin 

(Poopathi, et al. 2016). Keratinase achieves 

its hydrolyses by degrading the keratin 

present in the host tissue into oligopeotides 

or amino acids which are usually  absorbed 

by the fungus (Nalu, et al., 2010). For 
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industrial purposes it is used in the 

production of leather, biofuel, detergent 

addictives (Amit, et al., 2016). For public 

health interest it can be used in the 

degradation of hair, feathers and during 

waste management (Gampa, et al., 2013). 

Examples of keratinolytic fungi include, 

Aspergillus,Curvularia,Fusarium,Cladospor

ium species, during pathogenecity they use 

this enzyme to invade hair and stratum 

corneum thereby facilitating infection (Beti 

and Masa, 2018). 

3) Cellulase: This is another enzyme used 

to hydrolyze cellulose. It is being secreted 

by plants, animals, microorganisms of 
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which fungi is one of them (Lynd, et al., 

2008; Zhang, et al., 2009; Bayer,et al., 

2007). It hydrolyses the β-1, 4 linkages in 

the cellulose chains into sugar (Lin and 

Tanaka, 2006).  Cellulase is a hydrolytic 

enzyme that plays an important role in 

pathogenecity by facilitating fungal 

penetration through cell wall of mainly 

plants (Olubukola, 2010). Filamentous 

fungi that are usually producers of these 

enzymes are Aspergillus, Trichoderma 

reesei (He Jun., et al., 2011). Animals can 

be infected by these organisms by coming 

incontact with contaminated debris in the 

barn or through direct incision or 
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traumatization by some infected plants or 

leaves in the bushes during grazing.  

4) Lipase: This is used for full digestion 

of fats into smaller fatty acid components 

by living things (Sundarram and Murthy, 

2014). The cattle skin contains fat although 

in small quantity. Lipase  are capable of 

membrane distruption during host cell 

invasion. Apart from hydrolysis it also 

plays a role in the synthesis of 

acylglycerides (Reis, et al, 2009). . Lipases 

are known to be a potential virulent factor 

of some pathogenic fungi such as Candida 

albicans, Aspergillus fumigatus (Hube, et 

al., 2000). It achieves pathogenesis, by 
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cleaving phospholipids, then destabilize 

the membrane and cell lysis ensues.  

(Warner, et al., 2001) while 

phospholipases target the membrane of 

phospholipids.This enzyme can also be 

found useful in the industries  for yogurt 

and cheese fermentation,baking,laundry 

addictives (Guo and Xu.,2005). 

 

2.7 SOIL 

Soil is defined as a mantle of weathered rock 

which contains minerals and nutrients (Farid 

and Nareen, 2012). It supports a range of 

microorganisms of which fungi a one of them. 

It is one of the most complex microbial 
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habitat (Pahare and Shukla, 2014). Geophilic 

fungi are group of fungi that could be found in 

the soil (Deshmukh and Verekar, 2006) and it 

includes both dermatophytes and non-

dermatophytes and as such, this makes the soil 

a source of infection to human and animals 

(Seyed et al., 2012).These fungus are usually 

distributed in the soil that is rich in creatinine, 

keratin (Pahare, et al., 2018). Factors such as 

pH of the soil and geographical location also 

affect their distribution. Some of these fungi 

such as dermatophytes are known to cause 

cutaneous infections such as athletes foot 

(Jawetz et al., 2010). Due to close contact of 
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animals to the soil, it therefore makes the soil 

a reservoir for animal infection. 

Some researchs have shown the presence of 

some dermatophytes and non-dermatophytic 

molds   in the soil, Keyvan, et al., (2013), 

identified 22 fungal isolates out of 41 isolated 

of which Fusarium species were highly 

isolated another by Shokohi, et al., (2005), 

isolated 15 species of which Fusarium species 

were also mostly isolated from soil samples 

they analysed. Farid and Nareen in 2012, 

studied the seasonal distribution  of soil borne 

fungi and their results revealed Aspergillus 

species as the most frequently isolated fungi 

during the four seasons, followed by 
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Penicillum species. On the other hand 

Subhash, et al., (2017), isolated 15 species of 

fungal isolates when they analysed soil 

samples, also Seyed, (2012), isolated a total of 

222 fungi when he analyzed 200 soil samples 

collected from parks of municipality districts 

of Tetran for keratinophilic fungi using hair 

baiting method while Nosratabadi, (2017), 

isolated 130 fungal isolates from 60 soil 

samples using similar method. Another 

researcher Nouf, et al., (2018), isolated 10 

different filamentous fungi from soil samples 

while Raja, et al., (2017), isolated 25 fungal 

isolates and identified 13 from soil samples  
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analysed from Loyola College Campus, 

Chennai, India. 

2.8 CHEMOTHERAPEUTIC AGENTS 

An antifungal medication is a pharmaceutical 

agent used to treat and prevent fungal 

infections such as athlete foot, ringworm, 

candidiasis (thrush) (Baginski and Czub, 

2009). These antifungal agents can be 

fungicidal or fungistatic and they are known 

to selectively eliminate fungal pathogens from 

a host with minimal or no toxicity to the host. 

CLASSIFICATION OF ANTIFUNGAL 

DRUGS 

There are different classes of antifungal drugs 

with their perculiar mode of action on fungi. 
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We have the polyene antifungal drugs, azoles, 

allylamines, echinocandins. In this study we 

will concentrate on polyenes and azoles. 

2.8.1 Polyenes: this molecule has multiple 

conjugated double bonds. It has a macrocyclic 

polyene with a heavily hydroxylated region on 

the ring opposite the conjugated system. This 

composition makes polyene amphiphilic.They 

are products of   Streptomyces species. 

Mode of action: polyenes interact with sterols 

in cell membrane to form channels through 

the membrane, which causes the cells to 

become leaky.This changes the transition 

temperature (Tg) of the cell membrane.  
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This reduces the fluid in the cell thereby 

increasing the crystalline state. This can be 

attributed to the loss of monovalent ions ( K+, 

Na+,H+, and Cl_)  and small organic molecules 

the cell dies. 

Some of the polyenes include nystatin, 

amphotericin B and primaricin. Amphotericin 

B is nephrotoxic when administered 

intravenously. It causes glumerular 

tubuloglomerular feedback (Jawetz, et al., 

2010). Polyenes can bond to animal 

membrane cholesterol when there is a 

reduction in the hydrophobic chain (Baginski 

and Czub, 2009). Amphoterincin B are 

usually used mainly in the treatment of life 
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threatening mycoses and for most other 

mycoses (Kyrickidis et al., 2017). 

Amphoterincin B was discovered by Gold in 

1956 and it was reffered to as the gold 

starndard. It is known to be effective  against 

most medically important molds and yeasts 

including dimorphic mold pathogens 

Coccidiodes immitis, Histoplasma, 

Blastomyces dermatitidis except 

Fusariumspecies (Tzar, et al., 2016) It can 

also be used to treat opporturnistic mycoses 

caused by Aspergillus species, Zygomycetes 

and Cryptococcus neoformans. Resistance to 

this drug is rare. 
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Nystatin was the first successful antifungal 

antibiotic to be developed which is still in 

general use. It is usually applied topically and 

it is usually active against yeasts such as 

Candida species. 

Primaricin (natamycin) is another polyene that 

is applied topically to treat superficial mycotic 

infections for the eye. Its activity is against 

both yeasts and moulds (Borkow, 2014). 

2.8.2   Azoles: This  antifungal membrane 

have five membrane organic rings that has 

either two or three nitrogen molecules. They 

are grouped into the imidazole and triazoles 

respectively. The imdazoles include 

clotrimazole, miconazole and ketoconazole 
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(Gupta and Lyons, 2015). The triazoles 

include the itraconazoles and fluconazoles. 

Most molds or filamentous fungi show higher 

susceptibility to voriconazole than the other 

antifungal drugs (Karina, et al., 2013; Nickie, 

2003).  

Mode of action: The azoles inhibit the P450-

dependent enzymes 14-alpha dimethylase 

which is involved in the biosynthesis of the 

cell membrane sterols by   converting 

lanosterol to ergosterol. 

Among the azoles ketoconazoles set the pace 

of orally administered antifungal azoles 

(Hope, et al., 2017). It can be applied orally or 

tropically and are usually active against 
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infections caused by H.capsulatum and B. 

dermatitidis, it is also used in 

immunocompromised patients, mucosal 

candidiasis and a variety of cutaneous 

mycoses (dermatophyte infections, pityriasis 

versicolor). It is not normally recommended 

for the treatment of aspergillosis or of 

systemic infections caused by yeasts. 

The triazoles (fluconazole, itraconazole) have 

become the standard of the azoles and have 

replaced Amphotericin B for treating certain 

forms of the systemic infections. Fluconazole 

is now preferable for the treatment of 

candidemia in neuropeenic hosts. It is also 

gaining acceptance for cryptococeosis and 
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some selected forms of coccidioidomycosis. 

Itraconazole has been proven to be effective 

against histoplasmosis, blastomycosis, 

sporotrichosis, coccidioidomycosis and 

certain forms of aspergillosis. Fluconazole can 

be administered orally or intravenously 

although still undergoing study (Divya and 

Ravi, 2017). Its side effect is a life threatening 

liver toxicity which can arise after a long term 

use. Other symptoms include nausea and 

vomiting. 

 

 

 2.8.3 ALLYLAMINES 
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The allylamines also inhibit squalene 

epoxidase, which is another enzyme required 

for ergosterol synthesis. In the pathway of 

ergosterol morpholene which is a derivative of 

amorolfine is being inhibited. Examples 

include amorolfin, butenafine, naftifine and 

terbinafine (Cappellentry and Eiseltein, 2007). 

2.8.4 ECHINOCANDINS 

A lot of antifungals are coming into use. An 

example is the caspofungin which is the first 

of the echinocandins to be produced. 

Mode of action: its mode of action is by 

inhibiting beta- 1- glucan synthase, which is 

necessary for the formation of fungal cell 

wall. It is usually not absorbed well in the 
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gastro-intestinal tract. It is being used only 

intravenously. It is usually applied against 

refractory aspergillosis and as an adjunct to 

amphotericin B. Caspofungin is fungicide and 

has relatively few side effects which include 

fever, infusion site reaction or headache. For 

patients that experience  hepatic insufficiency 

elevation of serum transminase should be 

monitored (Wellington, 2001). 

OTHER ANTIFUNGAL AGENTS 

Griseofulvin is an antifungal antibiotic 

produced by Penicillin griseofulvum. It is 

usually preffered for dermatophytes and has 

been the drug of choice for chronic infections 

caused by this fungus Trichophyton rubrum. It 
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is orally administered especially in cases 

where   azoles are challenging (Oliver, et al., 

2016). 

Mode of action: Griseofulvin inhibits mitosis 

in fungi. Potassimum iodide which is given 

orally is no longer in use to treat cutaneous 

and lymphocutaneous sporotrichosis (Sutton, 

et al., 2017) although it is not effective against 

Sporothrix schenckii in-vitro.It appears to act 

by enhancing the transepidermal elimination 

process in the infected host.  

2.9 MEDICAL PLANTS 

The use of medicinal  plants in the treatment 

of diseases are of immense importance in the 

health of people. It is closely linked with 
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conventional medicine as it is been used now 

in curing both emerging and re-emerging 

infections (Bent, 2008; Gini and Jothi, 2015). 

Herbs derived from different  parts 

(leaves,roots,seeds,berries,bark or flowers) of 

plant extracts have gone a long way in treating 

a wide range of clinical diseases 

(Falodun,2010). These plant  parts possess 

certain chemicals known as primary and 

secondary metabolites.The primary 

metabolites includes amino acids, sugar, 

purines and primidines  while  the  secondary 

metabolites includes  alkaloids, glycosides, 

phenols,  terpenoids. The distribution and 

concentration of these chemicals differ from 
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one plant to another and from one plant part to 

another. Chemical compounds such as 

alkaloids and glycosides are known to be 

poisonous if present in large quantities but can 

be useful and harmless if used in smaller 

quantity (Amir, et al., 2011). About three 

quarter of the world today relie on plants and 

their extracts for their healthcare (Jachak and 

Saklani, 2007).These extracts are now known 

as  potential sources for the development of 

chemotherapeutic agents (Micheal, et al., 

2014). 

In this research four different types of plants 

will be used in testing its sensitivity on the 

isolated organism and they include 
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Mitracarpus scaber, Jatropha multifida, 

Occimum grastissimum and Euphorbia hirta. 

2.9.1. Mitracarpus scaber  

This plant belongs to the family Rubiaceae 

and it is popularly known as the madder 

family. It belongs to the Gentianales order 

which is now called Rubiales order. This 

family consists of approximately 500 genera 

and about 6,000 species which can be found 

all over the world. Some of them can be seen 

as tropical trees and shrubs (erect, struggling 

or twining) while some are found as herbs 

(erect or decumbent). 

Mitracarpus scaber is a herb that is about 

30cm in height or less and possess rough 
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leaves. In Nigeria, different tribes have 

different names for it. The Igbos‘ call it 

Obuobwa, Hausas‘ call it Gududal while the 

Yorubas‘ call it Irawo Ile (Abere et al., 2007). 

Its leaf extract can be used in treating a lot of 

diseases traditionally like headache, 

toothaches, hepatic diseases, veneral diseases 

as well as leprosy. It is also believed to 

possess both antibacterial and antifungal 

activities (Hemandez et al., 2000). 

In Nigeria, its leaf extract have been used in 

treatment of some skin diseases like, eczema, 

ringworm, lice, craw-craw, lice. It can be used 

in dressing cuts, ulcers and wounds (Abere, et 

al., 2007). Due to the immense importance of 
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this plant alot of scientific studies have been 

carried out to determine the antibiotic 

effectiveness of its leaf extracts. 

In a study by Hemandez et al., (2000), crude 

extracts of Mitracapus scaber ―zucc‖ showed 

that Candida albicans were inhibited by the 

formulation at a minimum inhibitory 

concentration of 75mg/ml. Another study by 

Karaye (2017) evaluated the antimycotic 

activity of crude methanolic extracts of 

Mitracarpus scaber on Candida albicans and 

Trichophyton mentagrophytes and results 

showed that  both organism were sensitive to 

Mitracarpus scaber at 4mg/ml  while  

Nystatin did not inhibit  the  growth  of  
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Candida albicans  but inhibited the growth of 

T.mentagrophytes  at 7mg/ml.  Yet another 

study by Anejionu et al., (2012) revealed that 

in-vitro antifungal activity of the ethanol 

extract of Mitracarpus scaber  (50μgml-1) 

showed that the clinical isolates were sensitive 

to the herbal extracts but were more sensitive 

to O. gratissium  oil extract ( MIC range of 

0.8 – 1.25 μgml-1) than to ketoconazole (MIC 

range of 0.31-5.00 μgml-1). Another 

perspective was employed by Thes, (2011), in 

his work, he produced a soap by combining 

plant oils for the treatment of skin infections 

(Mitracarpus scaber, Cassia alata and 

Mareya micrantha).This soap he subjected to 
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an in-vitro test on Trichophyton 

mentagrophytes and clinical trials on infected 

patients and results from his work showed that 

the soap was active in-vitro on T. 

mentagrophytes and its application provides 

total cure for ringworm. 

2.9.2 Jatropha multifida  

The genus name of this plant Jatropha is a 

greek word jatros (doctor) and trophie (food) 

which means medicinal uses (Kumar and 

Sharma, 2008). This plant belongs to the 

family Euphorbiaceae. It can be seen as a 

shrub or a tree that is drought resistant. It can 

be found in the wild or semi-cultivated areas 
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in central and South America, Africa, India 

and South East Asia (Martinez, et al., 2006). 

Different parts of the Jatropha (seeds, leaves, 

bark etc) are known to be of great importance 

in traditional medicine and for veterinary 

purposes (Prasad, et al., 2012). On the other 

hand Jatropha is a non edible oil seed plant, 

whole extracts from different parts is known 

to be toxic. This toxic effect of the extracts is 

as a result of the presence of a toxic ingregient 

called phorbol ester which is known to contain 

moluscicidal, piscicidal, insecticidal, 

rodenticidal, anti-microbial and cytotoxic 

properties. Its adverse effects on animals 
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including rats, poultry and ruminants are also 

well established (Rakshit, et al., 2010). 

A study by Jati and Dian (2017), showed that 

Jatropha multifida latex (whole plant) can be 

used to cure wounds but toxic when they 

surveyed the ethanomedical of the plants. It 

has also been observed that the watery sap of 

Jatropha multifida obtained by decoction can 

be used to treat stomach pain Wongsatit, 

(2005). Another study by Michael, et al., 

(2014) revealed the antibacterial and 

antifungal activities of Jatropha multifida 

(Ogege) sap against some pathogens, agar 

well diffusion and broth dilution methods 

were used to determine the minimum 
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inhibitory concentration (MIC) and minimum 

bactericidal concentration (MBC) at 

concentration of 1050mg/ml to 2mg/ml and 

results showed that all the organisms were 

susceptible to the sap. Antimicrobial activity 

of this plant was also observed by Olapej, et 

al., (2008), in their study hexane, ethyl acetate 

and methanol extracts of the plant and 

chromatographic fractions were screened 

against seven pathogenic organisms 

comprising gram positive and gram negative 

bacteria and fungi and the results showed 

potent antimicrobial activity against the 

isolates.  

2.9.3 Occimum gratissimum 
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This is a shrub that belongs to the family 

Lamiaceae. It is popularly known as scent leaf 

or dove basil. It is usually found in tropical 

countries. Although Africa and Asia are the 

two continents  where most variants of the 

plant exists  (Matasyoh, et al., 2007). In 

Nigeria, different tribes have different names 

for it. In Igbo it is called Ncho-anwu, Ahuji, 

in Yoruba it is called Efinrin, in Hausa it is 

called Daidoya while Edo  people calls it 

Aramogbo (Koche, 2012). Occimum 

gratissimum has been known to possess a lot 

of   antibacterial and antifungal properties and 

as a result has been of great importance to the 

medical field (Mbakwem et al., 2012). It has 
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been proven that O.gratissimum is very useful 

in the medication for people living with 

Human Immunodeficiency virus (HIV) and 

Acquired Immuno Deficiency Syndrome 

Virus (AIDS) (Nwinyi, et al., 2009). It is also 

useful in the treatment of gonorrheal infection, 

vaginitis, vaginal douches for metritis and 

mental sickness (Nwinyi, et al., 2009). 

Occimum gratissimum  have also been known 

to be active against some  pathogenic bacteria 

like  Escherichia  coli, klebsiella  pneumonia, 

Pseudomonas  aerugnosa, Proteus  vulgaris, 

Streptococcus  vivadians (Koche, et al., 2012) 

and some fungi like Trichophyton rubrum, 

Crytococcus neoformans, T. 
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mentagrophytes,Candida  albicans 

(Mbakwem, et al., 2012). Traditionally it is 

used in the treatment of ailments like urinary 

tract, wound, skin and gastrointestinal 

infections (Nweze and Eze, 2009). The plant 

is an erect small plumb with many barnacles 

usually not more than 1m high (Nweze and 

Eze, 2009). Phytochemical evaluation of 

Occimum gratissimum reveals that it is rich in 

alkaloid, tannis, phytates, flavonoids and 

oligosaccharides (Ijeh, et al., 2004). Around 

the coastal area of Nigeria, this plant is used 

in the treatment of epilepsy (Ladipo, et al., 

2010). 
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Mbakwem, (2012) studied the effects of 

Occimum gratissimum leaves on common 

dermatophytes and Malassezia furfur and 

results showed a significant inhibitory effect 

of Occimum gratissimum at five different 

concentrations of 250mg/ml, 200mg/ml, 

150mg/ml, 100mg/ml and 50mg/ml used.  

Another study by Silva, et al., (2005) reported 

the antifungal activity of Occimum gratissium 

towards some dermatophytesand Occimum 

gratissimum extracts (hexane, chloroform 

fractions, the essential oil and eugenol) were 

investigated, results showed that hexane and 

eugenol were the most active although hexane 

inhibited the growth of all isolates 100% at 
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the concentration of 125μml-1. Yet another 

study by Nweze and Eze (2009) justified the 

use of Occimum gratissium as a herbal 

medicine when they evaluated its interaction 

with disc antibiotics on some clinical isolates 

and results were positive although there were 

varying in-vitro activities against all the 

isolates used. In another study, the 

antibacterial properties of Occimum 

gratissimum was evaluatedagainst some 

selected entero-bacteriacea by Ladipo et al., 

(2010), water and ethanol were used for the 

extraction of the active constituents of the 

plant and results revealed that water extracts 
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of the plant was not as active as the ethanolic 

extracts against the tested organisms.  

2.9.4 Euphorbia hirta (Leaves) 

Euphorbia hirta (linn) belongs to the family 

Euphorbiaceae. It is a small annual plant 

commonly found in tropical countries. Its 

height is usually about 40cm. Its stem is 

slender and often reddish in colour. Its young 

ones are covered with a  yellowish bristly 

hairs. Its leaves are oppositely arranged and 

lanceolate (Chitra, et al., 2011). When 

plucked its stem and leaves produces whitish 

or milky juice (Chitra, et al., 2011). Its leaves 

are known to treat dysentery, cough, asthma, 

worms and vomiting. The white latex is used 
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as eye drops to cure conjunctivitis, it is 

applied on swellings, piles and boils 

(Jueriyah, et al., 2016). Its main components 

are flavonoids, terpenoids and phenols (Huang 

et al, 2012).  

The whole plants or its powder have been 

shown to be used traditionaly in veterinary 

medicine such as in treatment of gastritis 

diarrhea in pigs, cattle, horse, sheep and fish 

(Huang et al., 2012). 

So many antimicrobial works have been 

carried out using extracts from different parts 

of Euphobia hirta plant. 
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Several studies have been carried out on this 

plant, in a work by Saravanan, et al., (2012) 

showed that ethanol extracts of Euphorbia 

hirta, prepared at different concentrations 

against some clinical important bacteria 

species reavealed that the ethanol extracts had 

potentially deleterious effects on the 

microorganisms than petroleum ether extracts. 

Some studies have also evaluated the different 

parts of this plant such as the leaf, flower, 

stem and root for their antibacterial and 

antifungal activity and brine shrimp lethality 

and results showed that leaves extract 

inhibited the growth of all tested organisms 

including the yeast (Candida albicans) with 
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large zone of inhibition Rajah,  et al., (2010). 

On the contrary, another study by Singh and 

Kumar (2011), in their work extracted and 

tested the antimicrobial activity of alkaloids of  

Euphorbia hirta  against four bacteria and 

four fungi and results showed that all micro 

organisms were sensitive against all the tested 

extracts from different parts (leaf, stem, root 

and fruits) of Euphorbia hirta. Another study 

testedthe efficacy of different species of  

Euphorbia plants used to treat skin infections 

by Tabassum and Hamdani (2014) amongst 

Euphorbia species tested Euphorbia hirta 

showed to have the highest antioxidant 

activity. 
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2.10 PHYTOCHEMICALCOMPOUNDS 

These are chemical compounds that occur 

naturally in plants. They are present in plants 

or plant parts and are reffered to as non-

nutritive plant chemicals that have protective 

or disesase preventive properties (Molyneux, 

et al., 2007; Shouchuang, et al., 2019).They 

can achieve this functions alone or in 

combination or in conjunction with other 

nutrients.These compounds are applied in the 

production of useful commodities like 

antimicrobials and herbal remedies. There are 

so many phytochemicals which includes 

flavonoids, alkaloids, tannin etc. These 

chemicals are divided into primary and 
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secondary metabolites.The primary 

metabolites such as sugars, fats are found in 

smaller range and serve more specific 

functions while secondary methabolites are 

toxins use to deter predation and produce 

pheromones used to attract insects for 

pollination. It is these metabolites that have 

therapeutic actions in man and can be refined 

to produce drugs (Scossa, et al., 2018). 

Compounds like steroids and sterols which are 

products of terpenoids provide many functions 

to plants like caroteniod pigments, production 

of chlorophyll and gibberellins hormones. 

Probably due to their numerous importance, 

they are usually applied in traditional 
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medicine. Alkaoids protect plants from insects 

and herbivores (Okwu, 2004). Flavonoid 

provides mechanical support, defense against 

herbivores or pathogens. The also attract 

pollinator to plants (Silva, et al., 2016). 

Tannins are phenolic compounds that act as 

defense mechanism in plants against 

pathogens and hostile environmental 

conditions. The also posses properties that  

hasten the healing of wounds and inflamed 

mucous membrane. Phenols also functions as 

antimicrobial compounds produced by some 

plants (Cheynier, et al., 2013) and have alot of 

effect on cell DNA.  Saponin prevent disease 

invasion of plants by parasitic fungi. It is also 
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used in the production of drugs, the also have 

the ability to lower cholesterol and inhibit 

chances of developing colon cancer (Valko, et 

al., 2006). 

 

 

 

 

 

CHAPTER THREE 

 

3.0   MATERIALS AND METHODS 

3.1 STUDY AREAS  

This study was carried out in the major cattle 

markets in Abia and Imo States. Both States 
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are situated in Southeastern Nigeria. Abia 

State is bounded on the North and North East 

by Anambra, Enugu and Ebonyi States. To the 

West is Imo State and the East and South East 

by Cross River and Akwa lbom State and to 

the South is River State. lt comprises of three 

geopolitical zones: Abia North, Abia South 

and Abia Central. It iies between latitude 5̊ 06      

23̊   69  N and longitude 7 ̊ 2    0 .01   E. The 

average annual temperature is 26. 9 ̊ C / 80.4 ̊ 

F. Percipitation is about 2193mm /86.3 inch 

per year. The southern part of the state 

experiences heavy rainfall which is usually 

intense during the month of April through 

October (Hoiberg, 2010). 
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Imo State is bounded on the West by Delta 

State, on the North by Anambra State, on the 

South by Rivers State and on the East by Abia 

State. It comprises of three geopolitical zones: 

Orlu, Owerri and Okigwe . The state lies 

within latitude 4 ̊ 45   N and 7 ̊ 15   N and 

longitude 6 ̊ 50   E and 7 ̊ 25   E. The average 

annual temperature is 26.4 ̊ C/ 79.6 ̊ F.  Abia 

State and Imo State are densely populated by 

men and women of all ages engaged in 

different walks of life. One   cattle market was   

selected   from each of the geopolitical zones 

in the states bringing to six cattle markets in 

total (Chukwu, 2011).  
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Ethical Permit 

An  introductory letter  from the Ministry of 

Veterinary Services in Abia and Imo States 

was obtained  and  shown  to  the  head  of  

each cattle market association visited  and 

owners of  the animals for their consent (see 

appendix 8 and 9). 
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Map of Abia state highlighting the cattle 

markets from the three geopolitical zone 

(adapted from John, et al., 2013)  
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Map of Imo state highlighting the cattle 

markets from the three geopolitical zone 

(adapted from Adeyemi, et al., 2015) 
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3.1.1 Experimental plan 

Each state is made up of three geopolitical 

zones and each of the zones posses at least 

one cattle market giving a total of six different 

cattle markets selected from both states. They 

include Ubakala cattle market (Abia central), 

Ahia udele cattle market( Abia south) and 

Lokpanta cattle market(Abia north) from Abia 

State while Afor ogbe cattle market(Owerri 

zone), Eke ubahaeze cattle market(Orlu zone) 

and Okigwe cattle market(Okigwe zone) were 

selected from Imo state.  Ten soil samples and 

ten air samples were collected from each of 

the selected markets respectively, from 
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different points giving a total of sixty soil 

samples and sixty air samples.    

Each of these markets had matured cows for 

sale and a population of between 50 to 100 

cattle in the market.  

 

3.1.2 Determination of sample size 

Our study population is a migrant population 

and because the cattle markets do not keep 

records of number of cows that are brought 

into the market throughout the year so it 

becomes important that the sample size is now 

determined on the day the sampling was 

carried out. 



204 
 

To determine sample size, the systematic 

random sampling method (every k sampling) 

(Cochran, 1977) was employed where we 

divide total population encountered by desired 

sample size which is 5. First selection was by 

random selection and then followed by a fixed 

periodic interval and this as follows: 

            K =  
𝑁

𝑛
 

 

where      N   =  total population   size 

                 n   =   desired sample size    

Thus in Abia State 1115 cattle were found in 

the markets and in Imo state 1140 were found 

during   the period of the study. Applying the 
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above formular for sample size (k) the number 

of sample was 451. 

 

3.1.3 Method of Sample Collection 

A survey of  the markets was made and each 

had matured cows for sale and a population of 

between 50 to 100 cattle. The veterinary 

doctors were recruited as field assistants in the 

course of this work and were instructed on 

how to collect samples of skin scrapings from 

different parts of the cattle skin. A total of 451 

cattle were sampled. These areas were cleaned 

with disposable alcohol swab pad and allowed 

to evaporate. A sterile tooth brush was used to 

brush the surface of the required areas of the 
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cattle skin. Four hundred and fifty-one (451) 

skin samples were collected in a sterile white 

paper packet and placed in a  sterile bottles. 

Hand gloves were worn and used in collecting 

sixty (60) soil samples randomly from 

different points within the markets. Air 

samples were collected using settled plate 

technique. Sixty (60) sabouraud agar plates 

supplemented with chloramphenicol (20mg) 

were opened at different locations within the 

markets for air sample collection.  Each 

collected sample was labeled based on 

location /zone where it was collected, name of 

the specimen and date of collection. The 

sample containers were wrapped with 



207 
 

aluminum foil and taken to Imo State 

university microbiology laboratory for 

analysis.  

 

3.2   MICROSCOPIC EXAMINATION OF 

SAMPLES  

The 451 cattle skin samples   were 

examined by direct microscopy as described 

by Chesbrough, (2010) and   then cultured on 

the selected media.  

PROCEDURE 

 A drop of 10% KOH was placed on a clean 

glass slide. 

 A small piece of the cattle  skin sample was 

placed on the drop of KOH 
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 It was covered with coverslip and allowed 

to clear.  

 It was examined microscopically using x10 

and x40 objectives for the appearance of 

hyphae from cattle skins. 

 For infected samples, both arthrospores and 

hyphae were checked for and note was 

taken of whether infection is located within 

or outside.  

 

3.3 CULTURE TECHNIQUE 

Sabouraud dextrose agar and Malt extract agar 

was prepared according to the manufacturals 

instruction. Each sample was cultured directly 

on the plates of sabouraud dextrose agar and 
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malt extract agar by spreading skin 

scrappings. The sterile brushes which was 

used for sample collection, was smeared on 

the plates containing 20mg of 

chloramphenicol each to inhibit bacteria 

growth. This was later kept in the incubators 

at 37 ̊C for 1-2 weeks. 

 

3.4 DILUTION OF SOIL SAMPLE 

 One gram of each soil samples were 

suspended in 10ml distilled water in different 

sterile sample bottles shaked vigorously and 

allowed to stand for 10 mins. For each 

suspended sample with a sterile syringe 1ml 

aliquot   was collected and diluted in 9ml 
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distilled water . From which 1ml was also 

collected and smeared on the sabouraud 

dextrose agar media supplemented with 

chloramphenicol for culture at 37 ̊ C for 1-2 

weeks (Sujatha & Swethalatha, 2017).   

 

3.5 PRESERVATION OF ISOLATES  

Discrete pure colonies of each isolate was 

inoculated on Sabouraud dextrose agar slants 

and incubated at 37ºC for 1 week. The slants 

containing the pure cultures were stored in the 

refrigerator until required for further studies 

(Cheesbrough, 2010).  

 

3.6 SLIDE CULTURE  
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Slide culture was carried out to examine the 

microscopy features of isolated   non-

dermatophytic molds. 

 

PROCEDURE 

 6mm square block of sabouraud dextrose 

agar was cut and placed on a sterile glass 

slide. 

 With a sterile wire loop, pure culture of 

isolates was inoculated at the four edges of 

the sabouraud dextrose   agar block.  

 The inoculated agar blocks was covered 

with a coverslip. 

 The whole slide was placed in a Petri dish 

supported under with sterile glass slide. 
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 A blotting paper were soaked in glycerol 

water and placed in the bottom of the Petri 

dish to prevent drying , this was incubated 

for one week at 27 ̊ C. 

 The coverslip was removed, when there was 

clearly visible growth from the block, and 

mounted in a drop of lactophenol cotton 

blue. 

 The block was discarded by dipping it into a 

disinfectant and a drop of lactophenol cotton 

blue was added to the growth on the slide 

and covered with a coverslip. 

 Both preparations were examined 

microscopically using x10 and x40 

objectives.  
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3.7 HAIR BAIT   TECHNIQUE 

1. Hair bait technique of Sandeep and 

Geeta (2016) as in vanbreuseghem (1952) 

was employed to isolate and detect the 

presence of keratinophilic fungi from soil 

samples. The moistened soil samples were 

dispensed on sterile petri dish , after which 

sterilized defatted human hair were 

sprinkled over the soil surface . This was 

incubated at 27 ̊C in a dark cupboard for 

1week. Hair showing signs of fungal 

growth was removed and viewed under the 

microscope by placing it in a drop of 

lactophenol cotton blue to observe for hair 
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strand peforation while some were dropped 

in sabouraud agar plates containing 

cloramphenicol.  

3.8 IDENTIFICATION OF ISOLATES 

The isolates were identified using standard 

methods as in Cheesbrough (2010). The 

observations from slide culture (surface and 

reverse side) of the isolates were compared 

with standard mycology atlas for 

identification (David, et al., 2007). The 

identification was based on growth rate, 

colonial and microscopic morphology.  

 

3.9 MOLECULAR STUDIES ON THE 

ISOLATES 



215 
 

Molecular analysis was also carried out on the 

isolates at Niger Delta University Bayelsa 

Wilberforce Island Bayelsa State Nigeria 

using DNA extracting technique and was later 

sent to South Africa for DNA Sequencing 

technique.  

 

DNA extraction 

Extraction was done using a ZR fungal DNA 

mini prep extraction kit supplied by Inqaba 

South Africa. A heavy growth of the pure 

culture of the fungal isolates was suspended in 

200 microlitres of isotonic buffer into a ZR 

bashing bead Lysis tubes, 750 microlitres of 

lysis solution was added to the tube. The tubes 
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were secured in a bead beater fitted with a 2ml 

tube holder assembly and processed at 

maximum speed for 5 minutes. The ZR 

bashing bead lysis tube were centrifuged at 

10,000xg for 1 minute. 

Four hundred (400) microlitres of supernatant 

was transferred to a Zymo-Spin IV spin Filter 

(orange top) in a collection tube and 

centrifuged at 7000xg for 1 minute. One 

thousand two hundred (1200) microlitres of 

fungal DNA binding buffer was added to the 

filtrate in the collection tubes bringing the 

final volume to 1600 microlitres, 800 

microlitres was then transferred to a Zymo-

Spin IIC column in a collection tube and 
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centrifuged at 10,000xg for 1 minute, the flow 

through was discarded from the collection 

tube. The remaining volume was transferred 

to the same Zymo-spin and spun. Two 

hundred (200) microlitres of the DNA Pre-

Wash buffer was added to the Zymo-spin IIC 

in a new collection tube and spun at 10,000xg 

for 1 minute followed by the addition of 500 

microlitres of fungal  DNA Wash Buffer and 

centrifuged at 10,000xg for 1 minute. 

The Zymo-spin IIC column was transferred to 

a clean 1.5 microlitres centrifuge tube, 100 

microlitres of DNA elution buffer was added 

to the column matrix and centrifuged at 

10,000xgmicrolitres for 30 seconds to elute 
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the DNA. The ultra-pure DNA was then 

stored at -20 degree for other downstream 

reaction ( Osama, et al., 2011). 

DNA quantification 

The extracted genomic DNA was quantified 

using the Nanodrop 1000 spectrophotometer. 

The software of the equipment was lunched 

by double clicking on the Nanodrop icon. The 

equipment was initialized with 2 ul of sterile 

distilled water and blanked using normal 

saline. Two microlitre of the extracted DNA 

was loaded onto the lower pedestal, the upper 

pedestal was brought down to contact the 

extracted DNA on the lower pedestal. The 
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DNA concentration was measured by clicking 

on the ―measure‖ button (Osama, et al., 2011).  

Internal Transcribed Spacer (ITS) 

Amplification 

The ITSregion of the rRNA genes of the 

isolates were amplified using the ITS 1F:5'-

CTTGGTCATTTAGAGGAAGTAA 

3' and ITS4: 5' TCCTCCGCTTATTGATATG

C-3̕, at the medical laboratory department 

NigerDelta University Wilberforce Island, 

Bayelsa State. 

Primers on a ABI 9700 Applied Biosystems 

thermal cycler at a final volume of 40 

microlitres for 35 cycles. The PCR mix 

included: the X2 Dream Taq Master mix 
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supplied by Inqaba, South Africa (Taq 

polymerase, DNTPs, MgCl), the primers at a 

concentration of 0.8µM and the extracted 

DNA as template. The PCR conditions were 

as follows: Initial denaturation, 95ºC for 5 

minutes; denaturation, 95ºC for 30 seconds; 

annealing, 53ºC for 30 seconds; extension, 

72ºC for    30 seconds for 35 cycles and final 

extension, 72ºC for 5 minutes. The product 

was resolved on a 1% agarose gel at 130V for 

25 minutes and visualized on a blue 

transilluminator (Osama, et al., 2011). 

 

Sequencing 
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Sequencing was done using the BigDye 

Terminator kit on a 3510 ABI sequencer by 

Inqaba Biotechnological, Pretoria South 

Africa. The sequencing was done at a final 

volume of 10ul, the components included 0.25 

ul BigDye® terminator v1.1/v3.1, 2.25ul of 5 

x BigDye sequencing buffer, 10uM Primer 

PCR primer, and 2-10ng PCR template per 

100bp. The sequencing condition were as 

follows 32 cycles of 96°C for 10s, 55°C for 5s 

and 60°C for 4min. 

Phylogenetic Analysis 

Obtained sequences were edited using the 

bioinformatics algorithm Trace edit, similar 

sequences were obtained from the National 
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Center for Biotechnology Information (NCBI) 

data base using BLASTN.  These sequences 

were aligned using MAFFT. The evolutionary 

history was inferred using the Neighbousr-

Joining method in MEGA 6.0 (Saitou and Nei, 

1987). The bootstrap consensus tree inferred 

from 500 replicates (Felsenstein, 1985) is 

taken to represent the evolutionary history of 

the taxa analysed. The evolutionary distances 

were computed using the Jukes-Cantor 

method as in   (Kaplan and Risko, 1983).  

 

3.10   PATHOGENECITY TEST OF 

ISOLATES ON ALBINO MICE 
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Twenty mice were bought from the 

Department of Biochemistry Imo State 

Polythenic Umuagwo and examined for skin 

infection. The mice skin were cleaned with 

distilled water and were fed for two weeks 

before introducing the 10 isolates recovered 

from this study on them. These mice were 

paired in twos and placed in different cages 

giving ten different cages. The cages were 

labeled against the name of the isolate 

applied. For each pair, the isolate was rubbed 

on one mice while the other pair served as the 

control.A fragment of the isolates  were 

diluted in 5ml of distilled water containing 

beads to break the fungal strands after which 
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it was then rubbed on the skin of the  mice 

with a sterile swab stick (McEvoy, et al., 

2005).  

 

3.11 ENZYME SCREENING TEST 

Keratinase screening test 

Chicken feathers were the substrate used as 

source of keratin. It was precipitated in 

acetone allowed to air dry and then ground 

before   it was added to a sterile agar medium 

as the only source of carbon and nitrogen. The 

agar medium consists of (g/l-1): MgCl2.6H2O 

(0.1), NaCl (0.5), K2HPO4 (0.4), KH2PO4 

(0.4), MgCl2.6H2O (0.1), yeast extract (0.1) 

chicken feather (10), 1 liter of distilled water, 
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agar (15) and pH 7.5. The isolates were 

inoculated at the center of the medium and 

then incubated for 6 days at room 

temperature. Keratinase activity of the fungus 

was then detected as a clear zone around the 

colony and the diameter measured using a 

transparent milimeter rule (Korkmaz and 

Diyncer, 2004).  

Amylase screening  

The amylolytic activity was carried out on 

fourteen isolates. This was determined by 

using starch agar plate method described by 

Bertrand et al., (2004). This was done by 

inoculating the organism individually into 

potatoes dextrose agar medium which was 
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supplemented with 1g of starch . The agar 

plates were then incubated at 30̊ C for 5days. 

After the incubation period, lugols iodine 

solution was added to the culture plate to 

destain and observe zone of clearance around 

the cultures. The diameter of hydrolysis 

formed after the introduction of iodine 

solution was measured to represent the 

amylolytic activity using a transparent 

milimeter rule. 

 

Protease screening test 

Isolates were screened for protease activity by 

inoculating them   on agar medium 

incorporated with gelatin. The agar medium 
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used was composed of (g/l): 5g peptone 

powder, 3g beef extract, 3g NaCl, 15g Agar, 

1% gelatin, 1 liter of distilled water, pH 6.0 as 

described by (Mitchell, et al., 2007). After   

incubation at 35̊ C for 5-6 days. Clear zones 

around the colony was an indication of 

protease production and this was observed by 

flooding with aqueous saturated solution of 

mercuric chloride reagent (15g HgCl2  

dissolved completely in 20ml 7M conc. of Hcl 

,then raised to 100ml with sterile water) .The 

diameter of zone of clearance using millimeter 

rule indicates the protease activity. 

 

Lipase screening test 
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Lipase   screening test was determined by 

using plate screening medium according to 

Singh et al., (2006) lipolytic assay. In this 

method the medium was prepared using olive 

oil as the lipidic substrate and phenol red as 

the indicator. To obtain the basal medium : 

peptone -5g/l, yeast extract -2g/l, agar-15g/l 

,olive oil -10ml/l  and phenol red 10g/ls as the 

indicator. Agar blocks from four days old 

culture were inoculated on the basal media 

plates. These plates were incubated at 25 ̊̊ C 

for 5 days. Phenol red that has an end point at 

pH 7.3-7.4 when the color is pink will turn to 

a yellow colouration when the pH decreases to 

7.0 - 7.1. The presence of lipolysis activity 
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was indicated by the yellow colouration. The 

diameter of hydrolysis was measured using 

millimeter rule.  

 

Cellulase screening test  

The  cellulose   screening test of the  fungal 

isolates were determined  by using plate 

screening medium according to Mendel 

(1975) mineral salt  per liter (g/l) solution 

which is composed of : urea -0.3, (NH4)2SO4 

-1.4, KH2PO -2.0, CaCl – 0.3, MgSO4 -0.3, 

yeast extract -0.25 and protease peptone - 0.75 

with 10gl-1 of carboxymethyl cellulose (CMC) 

and17.5gl-l agar (Mandels, 1975). Agar blocks 

(8mm in diameter) from one week old fungal 
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colony were cut and inoculated at the centre 

of the basal media plates . These plates were 

incubated at 25 ̊C for 5 – 7 days. Cellulolytic 

strains were selected based on the diameter of 

the  

cellulolytic hydrolyses zone surrounding  the 

colonies after flooding plates with 1% congo 

red dye ( 0.5-1h) followed by destaining with 

1M NaCl solution for 15-20 minutes.  

 

 

 

3.12 COLLECTION, IDENTIFICATION 

AND PREPARATION OF PLANT 

MATERIALS 
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Fresh leaves of Mitracarpus scaber, Jatropha 

multifida, Occimum gratissimum and 

Euphorbia hirta plants were collected from 

the Federal research institute of Ibadan, 

Nigeria.They were identified and 

authenticated at the Department of Botany 

Igbenedion University Okada, Edo State by a 

taxonomist Fajana Akibu. To prepare the plant 

material (leaves) for analysis, the leaves were 

washed and rinsed with distilled water , dried 

initially at room temperature and finally in a 

thermostatically controlled hot air oven at 40 ̊ 

C until constant weight is maintained (Mbata, 

et al., 2009).  
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The leaves were ground into fine powder in 

an electric blender (Binatone blender BLG -

452). The powdered materials were stored in 

screw capped bottles and kept in a refrigerator 

at 4 ̊C until required for use (Ameh, 2010). 

 

3.13 PHYTOCHEMICAL SCREENING 

OF THE PLANT LEAVES 

Test for Saponins 

To test for saponin, 3g of plant powder was 

boiled in 10ml of water, warmed and filtered.  

2 ml of filtrate was mixed with 5ml of 

distilled water and then warmed on the water 

shaken vigorously for a stable persistent froth. 

The presence of frothing which lasted for 
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which lasted for 3 – 5 minutes indicated the 

presence of saponins (Khandelwal, 2006). 

Test for phenolic compounds 

To test for presence of phenol, 5g of the 

sample was also boiled with 25ml of 

methanol, then warmed on water bath and 

filtered. 2ml of the filtrate was mixed into 

2ml of 1% ferric chloride solution. The 

formation of brownish- green precipitate was 

taken for the presence of condensed tannin 

while bluish-black precipitate was taken for 

the presence of hydrolysable tannin 

(Khanelwal, 2006). 

Test for flavonoids 
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Another 2ml of filtrate obtained from 

methanol extract of the plant samples was 

added to 2ml   dilute ammonia solution. The 

appearance of a yellow colour was taken for 

the presence of flavonoids (Khandelwal, 

2006). 

Test for steriods 

To test for steroids, 2ml   of acetic anhydride 

was added to 0.5g methanol extract of sample 

in the presence  of  2ml  H2SO4. Colour 

change from violet to blue or green indicates 

the presence of steroids (Khandelwal, 2006). 

 

 

Test for terpenoids 
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To test for terpenoid, 0.5g of methanol extract 

was mixed in 2ml of chloroform. 1ml of 

concentrated H2SO4   was carefully added to 

form a lower layer. A reddish brown 

coloration at interface was taken for the 

presence of steroids (Khandelwal, 2006). 

 

Test for alkaloids 

A quantity of 0.1g of the ground samples 

were boiled with 5ml of 2% hydrochloric acid 

on a steam bath. This was filtered and 1ml 

portion of the filtrate reacted with 2 drops of 

the following reagents (Trease and Evans, 

1983). 
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a.  Wagners reagent (Iodine in potassium 

iodide solution), and observed for reddish 

brown precipitate. 

b. Meyers reagent (potassium mercuric iodide 

solution), and observed for creamy coloured 

precipitate. 

 

Test for phlobatannin  

To test for presence of phlobatannin, 0.5g of 

methanol extract was added 3ml of 1% HCL 

and warmed on water bath at 90 ̊ C for 15 

minutes. The formation of red residue at the 

base of test-tube was taken for the presence of 

tannin (Khandelwal, 2006). 
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Test   for Cardiac glycosides (Keller-

Killani) 

The presence of cardiac glycoside (five 

membered lactone, characteristics of cardiac 

glycoside) was tested by adding of 1ml 

methanol extract of the plant samples with 

1ml of kedde,s reagent and 1ml of dilute 

sodium hydroxide, the formation of  violet 

colour was taken as presence of cardiac 

glycosides  (Khandelwal, 2006).  

 

3.14   QUANTITATIVE ANALYSIS OF 

PLANT LEAVES 

Alkaloid determination 
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The plant leave extracts (1mg) was dissolved 

in dimethyl Sulphoxide (DMSO), 1ml of 2N 

Hcl was added and filtered. 1ml of the filtrate 

was mixed with 1ml of   bromocresol green 

solution (BCG), 2ml of chloroform and was 

later diluted with 6ml of water.  

A standard solution of atropine was also 

prepared in the same manner as described 

earlier. The absorbance of   test and standard 

solution was determined against the reagent 

blank at 470nm wavelength using the UV 

spectrophotometer (Harbone, 1973). 

 

Phenol determination 
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The phenolic content of the plant leaves was 

determined using Folin-Denis reagent. 10ml 

of the sample filterate was mixed with 1ml of 

Folin-Denis reagent and 1ml of sodium 

carbonate. The solution was kept at room 

temperature for 5minutes. 

 

For standard   solution gallic acid was 

prepared (5g of gallic acid was dissolved in 

100ml of water and mixed with 1ml of 

sodium carbonate). This was used to measure 

absorbance for the test at 750nm using 

spectrophotometer (Harbone, 1973). 

 

Glycoside   determination 
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Glycosidic content was measured by 

solubilizing 1gram of sample   into   50ml of 

water and filtered. 1ml of the filtrate  was 

mixed with 2ml of dinitricsaliculic  acid (10g 

of sodium hydroxide was dissolved in 250ml 

of water, 60ml of this solution was then 

mixed with 2grams of saliculic acid) and 

allowed to stand for some minutes. 

For standard solution, glucose solution was 

prepared and used to determine total 

glycosidic content for test at 540nm 

wavelength (Harbone, 1973). 

 

Saponin determination 
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 Saponin content was determined by 

dispensing 0.5g of sample into 40ml of 50% 

methanol in a conical flask. This was heated 

for 3hours after which the solution was 

filtered. 1ml of filterate was mixed with 5ml 

of magnesium carbonate and 1ml of 5% ferric 

chloride. The absorbance of saponin content 

was determined using spectrophotometer at 

wavelength at 380nm (Harbone, 1973). 

 

Flavonoid determination 

The flavonoid content was determined by 

dissolving 1g of  sample  in 50ml of  50% 

methanol. 1ml of extract was mixed with 200 

microliter  sodium nitrate (100ml,5%) , 



242 
 

200microliter of 10% aluminum chloride and 

allowed to stand for 5 mins after which 1ml 

sodium hydroxide was added and allowed to 

stand for 10minutes. The absorbance was of 

the test was measured using 

spectrophotometer at 510nm (Bohn and 

Kocipai-Abyazan, 1994). 

 

 

 

Tannin determination 

To determine concentration of tannin, 1ml of 

sample filtrate was mixed with 0.5ml of 

Follin-Dennis reagent and 5ml of 5% sodium 
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carbonate. This was kept undisturbed for 

about 30mins. 

The standard solution of 1mg/ml tannin acid 

was prepared by dissolving 100mg stock 

solution of tannic acid in water. 1ml of tannic 

acid was measured and mixed with 0.5ml of  

Folin -Denis reagent and 5ml sodium 

carbonate solution. The tannin content for the 

test was measured by reading at 760nm 

against blank reagent using 

spectrophotometer (Polshettiwar, et al., 

2007). 

 

Steriod determination 
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To determine the concentration of steroid, 0.5 

gram of sample was weighed and mixed 

with 50ml of 50% methanol which was 

heated for 30minutes and then filtered. 

The filterate was mixed with 2ml of 2mole 

solution of sulphuric acid, 2ml of 10% 

ferric chloride and 0.5ml of ferric cyanide. 

The absorbance was read at 750nm 

wavelength using UV spectrophotometer 

(Harbone, 1973). 

 

3.15   SUSCEPTIBILITY TESTING OF 

ANTIFUNGAL AGENTS 

 For the chemotherapeutic agents, 

Ketoconazole, Fluconazole, Voriconazole and 
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Amphotericin B were tested on the isolates 

using Kirby Bauer disc diffusion method. A 

cell suspension of the organisms (Inoculum) 

equivalent to 0.05%  Mcfarland standard was 

employed (Kirby and Bauer, 1996). 

 

Inoculum Preparation 

The growth method was performed as follows: 

1. Colonies of fungi were selected from a one 

week agar plate culture.  The top of each 

colony was touched with a sterile loop, and 

the growth was transferred into a tube 

containing 4ml of normal saline and 

compared with 0.05% McFarland standard 
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(0.6ml of 1%barium chlorie solution to 

99.4ml of 1% sulphuric acid). 

2. The turbidity was adjusted with sterile 

saline to obtain a turbidity optically 

comparable to that of  Mcfarland standard 

(Adriana and Sandra, 2015). 

 

 

Inoculation of Test Plates 

1. Optimally, within 15 minutes after 

adjusting the turbidity of the inoculum 

suspension, 0.1ml of the suspension was 

dispensed on the dried surface of the 

sabouraud dextrose agar plate. 
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2. The dispensed innoculum on the dried 

surface of the sabouraud dextrose agar plate 

was evenly spread on its surface using a 

hockey stick (Adriana and Sandra, 2015). 

Application of Discs to Inoculated Agar 

Plates 

1. The oxoid brand antimicrobial discs 

made in United Kingdom (Ketoconazole 

10µg (0.01mg), Fluconazole 25µg 

(0.025mg), Amphotericin B 20µg 

(0.02mg), Voriconazole 1µg (0.001mg) 

were dispensed onto the surface of the 

inoculated agar plate.  Each disc was 

pressed down to ensure complete contact 

with the agar surface.  Drug diffuses almost 
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instantaneously, a disc was not relocated 

once it came into contact with the agar 

surface.   

2. The plates were inverted and placed in 

an incubator set to 28C within 15 minutes 

after the discs were applied.  

3. After 72 hours of incubation, each plate 

was examined for zone of clearance which 

was measured    

4. The drugs that inhibited growth of 

isolates around it was taken as been 

sensitive while drugs that allowed growth 

of isolates on it was taken as been 

resistant. 
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3.16   EXTRACTION OF ACTIVE 

COMPONENTS FROM PLANT 

MATERIALS 

The active principle of the  plant (leaves) were 

extracted, using soxhlet extractor and rotary 

evaporator in the microbiology laboratory of 

Igbenedion University Okada, Edo State. One 

kilogram of the powered materials, was 

extracted in 250ml of 95% methanol to extract 

the active principle using soxhlet apparatus as 

described by Mbata et al., (2009). The crude 

extract was allowed to evapourate to dryness 

using rotary evaporator (Mbata, et al., 2009). 
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3.17   ANTIFUNGAL SUSCEPTIBILITY 

TESTING OF EXTRACTS 

Antifungal susceptibility test was carried out 

on 12 test isolates using the crude extracts of 

the plant leaves. This was carried out, using 

disc diffusion method. In this method, 1ml of 

the test  

isolate in broth was diluted in 9ml of distilled 

water. 0.2ml of the dilution was spread evenly 

on the surface of the solidified sabouraud 

dextrose agar (SDA) plates, using a sterile 

bent glass rod spreader (Hockey stick)   before 

introducing the discs.  
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3.18   DILLUTION OF PLANT 

EXTRACTS 

Crude extracts of the plant (leaves) was 

allowed to evapourate to dryness. The solvent 

used for all plant extracts in this study was 

99% dimethyl sulfoxide (DMSO).  Two grams 

(2g) of the dried extract was dissolved in 10ml 

of  99% dimethlyl sulphoxide (DMSO) to 

obtain the stock  of  200mg/ml. Briefly two-

fold serial dilution was carried out from the 

stock to obtain the following concentrations 

100mg/ml, 50mg/ml, 25mg/ml, 12.5mg/ml 

and 6.25mg/ml. These were applied on 

already prepared discs (Maurice, et al., 2013). 
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PREPARATION OF DISC 

Sterile paper discs (made of Whatman No.1 

filter paper) measuring 6mm were used to 

impregnated with  20µl of the different 

dilutions (200mg/ml, 100mg/ml, 50mg/ml, 

25mg/ml, 12.5mg/ml and 6.25mg/ml) of the 

plant extract and then air dried. This discs 

were transferred onto the solidified sabouraud 

dextrose agar media inoculated with the 

isolate. 20µl of 99% DMSO was also 

impregnated on a separate disc and delivered 

as a control and labeled accordingly.  The 

discs were kept on the bench for 40minutes 

for pre-diffusion of the extract. After 

diffusion, the discs were aseptically 
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introduced on the surface of the medium with 

the aid of a sterile forceps and allowed for 10-

15 mins, before incubating at 35 ̊C for 

72hours and examined for fungal growth 

inhibition. The diameter zone of growth 

inhibition on the different plates was 

measured in millimeters, using a transparent 

milimeter ruler. 

 

3.19     DETERMINATION OF THE MINI

MUM INHIBITORY 

CONCENTRATION (MIC) OF THE 

PLANT EXTRACT USING TUBE 

DILUTION METHOD 
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The tube dilution method of broth was used to 

determine the MIC of the test extract, using 

two fold serial broth dilution method. The 

selected plant leaves extract were Occimum 

gratissimum, Euphorbia hirta, Jatropha 

multifida and Mitracarpus scaber.   

Sabouraud dextrose broth was used to prepare 

the stock  (5ml of 99% DMSO was used to 

dissolve 2g of the extract initially and then 

raised to 10ml  using 5ml  sabouraud dextrose 

broth)  to give 200mg/ml. This stock was 

diluted serially by introducing 5ml of the 

stock aliquot into another 5ml of sabouraud 

dextrose broth to obtain 100mg/ml. Similarly 

dilutions  up to 10-4 was carried out to obtain 
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50mg/ml, 25mg/ml, 12.5mg/ml and 

6.25mg/ml respectively. The serially diluted 

test extracts were then inoculated each with 

0.2ml of 10-2 dilutions of an overnight broth 

culture of the test isolates.  All tubes were 

incubated for 72 hours and later inoculated 

onto sterile sabouraud dextrose agar plates 

and incubated. The least drug concentration   

that showed least growth was taken as the 

minimum inhibitory concentration (MIC) for 

the particular plant extract  while absence of 

growth indicates a fungicidal concentration; 

hence the Minimum Fungicidal Concentration 

(MFC) as described by Clinical Laboratory 

Standards Institute, CLSI, (2008).        
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3.20 METHOD OF ANALYSIS OF DATA 

The data obtained from this study were 

analyzed statistically using multiple 

comparison and one way  analysis of variance 

(ANOVA) as in Martins and Igwemma 

(2000). 
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CHAPTER FOUR 

4.0    RESULTS 

The results of the total population of cattle 

sampled from Abia state were given in Table 

1. Out of 223 cattle sampled from Abia State, 

54 were sampled from Ubakala cattle market 

representing Abia central zone, 71 were from 

Ahia Udele cattle market representing Abia 

South Zone and 98 were sampled from 

Lokpanta cattle market representing Abia 

North Zone. Out of the 223, 24 cattle had 
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lesion. Out of the 24 that had lesion, 1 was 

recovered from Ubakala cattle market, 10 was 

recovered from Ahia Udele cattle market 

while 13 was recovered from Lokpanta cattle 

market. The infections were observed to be 

encountered more amgonst cattle from Ahia 

udele cattle market (14.1%) while cattle from 

Ubakala cattle market had the least encounter 

of infection (1.9%) while in Imo state a total 

of 228 cattle were sampled from cattle 

markets in Imo State as shown in table 2. Out 

of the 228 cattle sampled, 78 were sampled 

from Afor Ogbe cattle market representing 

Owerri zone, 70 were sampled from Eke 

Ubahaeze cattle market representing Orlu 
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zone and 80 from Okigwe cattle market 

representing Okigwe zone. Out of the 228 

cattle sampled, 29 had skin lesion. Out of the  

29  cattle encountered with lesion, 10  was 

recovered from AforOgbe cattle market, 8 was 

recovered from Ekeubahaeze cattle market 

while 11 was recovered from Okigwe cattle 

market. The infection were observed to be 

encountered more with cattle from Okigwe 

cattle market (13.8%) while cattle from Eke 

ubahaeze cattle market had the least prevalent 

of (11.4%). 
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TABLE 1: Total population of cattle 

sampled from different cattle market/zone 
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including cattle with lesion in Abia state, 

Nigeria. 

 

CATTLE 

MARKET/ZO

NE 

TOTAL 

POPULATI

ON 

POPULATI

ON WITH 

LESION (%) 

Ubakala  Cattle 

market /Abia 

central  

 

Ahia Udele 

Aba/Abia South 

 

Lokpanta/Abia 

54 

 

 

71 

 

 

98 

1(1.9) 

 

 

10(14.1) 

 

13(13.3) 
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North 

TOTAL  223 24 
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TABLE 2: Total population of cattle 

sampled from different cattle market /zone 

including cattle with lesion in Imo state, 

Nigeria 

 

 

CATTLE 

MARKET/ZO

NE 

TOTAL 

POPULATI

ON 

POPULATI

ON WITH 

LESION (%) 

Ogbe cattle 

market/ 

Owerri Zone  

78 

 

 

10(12.8) 
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Eke Ubahaeze 

Cattle 

market/Orlu 

Zone 

 

Okigwe cattle 

market/Okigwe 

zone 

70 

 

 

80 

8 (11.4) 

 

 

11(13.8) 

TOTAL  228 29 
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The distribution of samples collected based on 

anatomical sites including sites with lesion 

was shown in table 3. A total of 31 samples 

were sampled from the head of cattle but no 

lesion was observed there. 58 samples were 

sampled from the leg region and 10 had 

lesion. 15 were sampled from the ear region 

and 3 had lesion, 16 were sampled from the 
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neck region and no lesion was observed. 8 

were sampled from the groin region and 6 had 

lesion. 285 were sampled from the abodomen 

and 27 had lesion while 38 were sampled 

from the tail and 7 had lesion. From the result, 

most of the lesion were sampled from the 

abdomen n= 27 (51.0%) followed from the 

Leg n= 10 (18.9%), tail n= 7 (13.2%), groin 

n= 6(11.3%) while the least was sampled from 

the ear n= 3 (6.0%).   Plates 1- 5 shows some 

of lesions encountered from different parts of 

the cattle skin during the course of this study. 

Some of the morphological characteristics of 

some non-dermatophytic molds isolated from 

this study includes Aspergillus welwitschiae 
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which expresses a dusty black with white egde 

and a striated creamy to brown reverse while 

microscopically it has a large conidiophores 

with a globular vesicle that is brown to black 

with biserate phialides that cover the entire 

surface of the vesicle forming a radiate head 

as shown on plate 6. Absidia corymbifera 

which expresses colonies that grow rapidly, 

filling the petri dish. It is usually woolly white 

but turns gray with age. The reverse is also 

white and turns grey-black with age. 

Microscopically it produces few rhizoids with 

sporangiophore that grows at a point on the 

stolon as shown on plate 7. 

Penicilliumcitrinum expresses 
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morphologically a folded blue colour with a 

shiny surface. Its reverse is rough with a 

creamy –yellowish colour. Microscopically it 

shows a fruiting head. Its conidia are oval in 

shape with a conidiophores that posses 3-5 

metulae as shown on plate 8.  Fusarium 

oxysporum expresses a woolly white growth 

that tends to turn purple at the centre. 

Microscopically shows   macroconidia that are 

slightly curved and are pointed at the centre as 

shown on plate 9. Cladosporium tenuissimum 

phenotypically present black mold with dark 

black cracking reverse. Microscopically the 

hyphae are dark and septate with branches. 

The conidiophors are usually elongatrd and 
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produce chains of ellipsoid as shown in plate 

10.   

 

 

 

 

 

 

TABLE 3: Distribution of samples collected 

based on anatomical sites including sites 

inflicted with lesions 

 

ANATO TOTAL TOTAL % 
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MICAL 

SITES 

SAMPLE

S 

COLLEC

TED 

FROM 

ANATO

MICAL 

SITES 

SAMPLE

S 

COLLEC

TED 

FROM 

ANATO

MICAL 

SITES 

WITH 

LESION 

OCCURR

ENCE OF 

ANATO

MICAL 

SITES W

ITH 

LESIONS 

HEAD 

LEG 

EAR 

NECK 

GROIN 

31 

58 

15 

16 

8 

0 

10 

3 

0 

6 

0.0 

18.9 

6.0 

0.0 

11.3 
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ABDOME

N 

TAIL 

285 

38 

27 

7 

51.0 

13.2 

TOTAL 451 53  

 

 

 

 

 

 

 

A 

Lesion 
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Plate 2: lesion inside the cattle ear 

Lesion 
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Plate 3;  lesion on the cattle groin 

 

Lesion 
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Plate 4:  lesions on the leg 

 

 

Lesion 
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Plate 5:  lesion on the tail 

Lesion 
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A B 

C 

Dusty black colour Straited creamy brown 
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A B 

Plate  6;  front view of Aspergillus welwitschiae  showing dusty black colour (A), reverse 

view showing a striated creamy brown colour(B)  and microscopic view showing large 

conidiophores with a globular vesicle with brown black phialides that cover the entire 

surface forming a radiate head (C) 

Microscopic view showing black phialides 

that covers the entire surface forming a 

radiate head. 

Wolly white colour that turns gray 

with age 

Reverse view of Absidia corymbifera 

C 
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C 

Plate 7;  front view of Absidia corymbifera   with its wolly white colour that turns grey with age 

(A), reverse view (B) and microscopic view showing rhizoids with sporangiophore that grows at a 

point(C) 

Microscopic view showing 

sporangiophore that grows at a point 
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A B 

Folded blue with shiny surface Showing rough creamy reverse 
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C 

Plate 8; Penicillium citrinum showing folded blue with shiny surface (A),  reverse side 

showing rough creamy reverse (B)  and microscopic features showing fruiting heads with 

3-4 metulae. Conidia are oval with smooth conidiophores (C). 

Microscopic view showing Fruiting heads with 3-

4 metulae 
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A B 
Wolly white which turns purple at the 

center 

Wolly white which turns purple at the 

center (Reverse side) 
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C 

Plate  9;  Fusarium  oxysporum  showing woolly white colour which turns purple at centre at 

both front and reverse side (A and B)  and microscopically showing macroconidia that are 

slightly curved with pointed tips (C).  

Microscopic view showing macroconidia that are 

slightly curved with pointed tips 
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A B 

The front side showing black mold Dark cracking reverse side 
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The amplified ITS fragments of the fungal 

isolates visualized under the blue 

transilluminator was shown in plate 11. 

Isolates from lanes 1, 2, 4, 6-11 represents ITS 

bands at 600bp while lane 3 represents 500bp.  

L represents the 100bp molecular ladder.  

Plate 12 shows results obtained from ITS 

sequence from the isolate which produced an 

exact match during the megablast search for 

highly similar sequences from the NCBI non 

reductant nucleotide (nr/nt) database. The ITS 

of the isolates showed 99-100% similarity to 

other species. The evolutionary distances 

C 

Plate 10; s Cladosporium tenuissimum showing black mold on the front side (A) with a 

dark cracking reverse side (B). Microscopically   the conidia are one celled (very 

occsssionally two-celled), pale brown smooth wall, ellipsoid to oblong- ellipsoid and 

are 2-3 x 4-7 µm in size. The conidiophores are more or less distinct from the 

vegetative hyphae(C). 

Microscopic view showng one celled conidia 
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which was computed using the Jukes-cantor 

method were in agreement with the 

phylogenetic placement of ITS of C18 within 

the Penicillum sp.  and revealed a closely 

relatedness to Penicillum citrinum  

(MH990629) other than any other Penicillum 

sp., C9 and  C10 revealed a closely 

relatedness to Aspergillus fumigatus 

(MK461083), C14 and C16 to Aspergillus 

terreus (MK418744), C6 and C13  revealed  a 

closely relatedness to Aspergillus 

welwitschiae  (MG576117), C7, C11, C12  is  

related to Aspergillus  aculeatus (MK461093), 

C3 is closely related  to Aspergillus flavus  

(Mk 299130), C2 and C19 is related to 
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Fusarium succisae (Mk 418691), C17  is 

closely related to Aspergillus sydowii (Mk 

396475), C23 is related to Talaromyces 

kendriikii (kko 98055),  C 25 closely related  

to Curvularia kusanol (MG975624), C15 is 

related to Cladosporium tenuissimum  (MK 

357638), C22 is related to Pestalotiopsis 

microspora  (MK 224482), C24 was also 

found to be related  to Fusarium solani 

(MH517359), CI to Fusarium lichenicola 

(KH921661) and C20 was found closely 

related to Fusarium oxysporum (KM203578). 

From the study, Aspergillus genera were the 

most isolated species  having a total frequency 

of   occurrence of 338(43.6%),  followed by 
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Fusarium genera with a total frequency of  

occurrence of  269 (34.7%), Absidia genera 

with a total frequency of occurrence of  100 

(12.9%), Penicillium genera with a total 

frequency of occurrence of  23 (3.0%), 

Cladosporium genera  with a total frequency 

of occurrence of 38(4.9%), Curvularia genera  

with a total frequency of occurrence of  

5(0.6%) and Pestalotiopsis genera with a total 

frequency of occurrence of  1( 0.1%), 

Talaromyces genera with  a total  frequency of 

occurrence  of  1(0.1%) which was the least 

occurring isolate from this study as shown in 

figure 1. 
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100bp 
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Plate   11: Agarose gel electrophoresis showing the amplified ITS fragment of the fungal 

isolates.  
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plate 12; The phylogenetic  tree  of  the  

result  from the  internal  transcriber  

spacer (its)  obtained from  the  isolate from  

this study 
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Figure 1: Frequency of occurrence of non-

dermatophytic molds isolated from cattle in 

Abia State and Imo State Nigeria. 
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Out of 451 cattle skin sampled, 16 non-

dermatophytic molds species were tsolated 

belonging to 8 different genera, Aspergillus 

was the highest occurring genera 338(43.6%), 

followed by Fusarium genera 269(34.7%), 

Absidia genera 100(12.9%), Cladosporium 

genera 38(4.9%), Penicillum genera 23(3.0%), 
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Curvularia genera 5(0.6%), Talaromyces 

genera 1(0.1%) and Pestalotiopsis genera 

1(0.1%) were also observed as shown in 

figure 1 (appendix 10). Out of the 16 non-

dermatohytic molds  isolated Fusarium 

lichenicola had the highest  frequency of 

occurrence of 87 in Abia State and 52 in Imo 

State giving a total of 139(17.9%), followed 

by Aspergillus welwitschiae  with 67 in Abia 

State and 38 in Imo State giving a total of 

105(13.5%), Absidiacorymbifera with 63 in 

Abia State and 37 in Imo State giving a total 

of 100 (12.9%), Fusarium succisae  with 56 in 

Abia State and 34 in Imo State giving a total  

of  90(12.0%), Aspergillus flavus with 50 in 
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Abia State and 26 in Imo State giving a total 

of 76(10.0%), Aspergillus aculeatus with 33 

in Abia State and 36 in Imo State giving a 

total of  69(9.0%), Aspergillus sydowii with 

16 in Abia State and 23 in Imo State giving a 

total of 39(5.0%), Cladosporium tenuissimum 

with 20 in Abia State and 18 in Imo State 

giving a total of 38(4.9%), Aspergillus 

fumigatus with 21 in Abia State and 7 in Imo 

State giving a total of 28(3.6%), Fusarium 

solani with10 in Abia State and 15 in Imo 

State giving a total of 25(3.2%), Penicillum 

citrinum with 18 in Abia State and 5 in Imo 

State giving a total of 23(3.0%), Aspergillus 

terreus  with 8 in Abia State  and 13 in Imo 
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State giving a total of  21(2.7%), Fusarium 

oxysporum with 0 in Abia State  and 15 in 

Imo State giving a total  of 15(2.0%),  

Curvularia  kusanol with 0 in Abia State and 

5 in Imo State giving a total of 5(0.6%), 

Talaromyces kendrickii with had 0 in Abia 

State and 1 in Imo State giving a total of 

1(0.1%) while  Pestalotiopsis microspora  had 

0 in Abia State and 1 in Imo State giving a 

total of 1 (0.1%)  as shown in figure 2 

(appendix 11). 
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Figure 2: Frequency of occurrence of non 

dermatophytic molds species isolated from 

cattle skin in Abia state and Imo state, 

Nigeria. 

 

 

 

 

 

 

 

 

 



300 
 

Out of the 223 cattle skin sampled from Abia 

state, a total of 12 non-dermatophyttic molds 

were isolated. Fusarium lichenicola had the 

highest frequency of occurrence of  

87(19.4%), of which 26 were isolated from 

Ubakala market, 29 were isolated from Ahia 

udele and 32 were isolated from Lokpanta 

market, followed by Aspergillus welwitschiae 

which had a total frequency of occurrence of  

67(15.0%), of which 13 were isolated from 

Ubakala market, 21 from Ahia udele and 33 

from Lokpanta market,  Absidia corymbifera 

which had a total frequency of occurrence of  

63(14.0%), of which 19 were isolated from 

Ubakala market, 20 from Ahia udele  and 24 
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from Lokpanta, Fusarium succisae  had a total 

frequency of occurrence of 56 (12.5%), of 

which 5 were isolated from Ubakala market, 

27 from Ahia udele and 24 from Lokpanta 

market, Aspergillus flavus  had a total 

frequency ofg occurrence of50 (11.1%),of 

which20 wereisolated fromUbakala market, 7 

from Ahia udele market and 23 from 

Lokpanta market,  Aspergillus aculeatus  had 

a total frequency of occurrence of 33 (7.3%), 

of which 11 were isolateded from Ubakala 

market, 14 from Ahia udele market  and 8 

from Lokpanta market, Aspergillus fumigatus 

had a total frequency of occurrence of 

21(4.7%) of which 11 were isolated from 
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Ubakala market, 7 from Ahia udele and 3 

from Lokpanta market, Cladosporium 

tenuissimum had a total frequency of 

occurrence of 20(4.5%), of which 5 were 

isolated from Ubakala market, 9 from Ahia 

udele market  and 6 from Lokpanta market, 

Penicillium citrinum had a total frequency of 

occurrence of 18 (4,0%), of which 9 were 

isolated from Ubakala market, 7 from Ahia 

udele market and 2 from Lokpanta market, 

Aspergillus sydowii had a total frequency of 

occurrence of 16(3.6%), of which 7 were 

isolated from Ubakala  market, 0 from Ahia 

udele market  and 0 from Lokpanta market 

while  Fusarium solani  had total frequency of 
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occurrence of 10(2.2%) were isolated of 

which 4 were isolated from Ubakala market, 6 

from Ahia udele market  and 0 from Lokpanta 

market  as shown in figure 3 (appendix 12). 
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FIGURE 3: Frequency of occurrence of non 

dermatophytic molds from cattle skin 

within markets in Abia State Nigeria. 

 

 

MARKETS 
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Out of the 228 cattle skin sampled from Imo 

state a total of 16 non-dermatophytic molds 

were isolated. Fusarium lichenicola had a 

total frequency of occurrence of 52(16.0%) of 

which 16 were isolated from Afor Ogbe 

market, 16 from Ekeubahaeze market and 20 

from Okigwe market (20)  followed by 

Aspergillus welwitschiae which had a total 

frequency of occurrence 38(12.0%) of which 
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12 were isolated from Afor Ogbe market, 16 

from Ekeubahaeze market and 10 from 

Okigwe market, Absidiacorymbifera had a 

total frequency of occurrence of 37(11.3%) of 

which 14 were isolated from Afor Ogbe 

market, 7 from Ekeubahaeze and 16 from 

Okigwe market, Aspergillus aculeatus had a 

total frequency of occurrence of36(11.0%), of 

which 13 were isolated from Afor Ogbe 

market, 6 from Ekeubahaeze market and 17 

from Okigwe cattle market,  Fusarium 

succisae had a total frequency of occurrence 

of 34(10.4%), of which were 14 were isolated 

from Afor Ogbe market, 8 from Ekeubahaeze 

and 12 from Okigwe market (12),  Aspergillus 
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flavus had a total frequency of occurrence 

of26(8.0%)of which 16 were isolated from 

Afor Ogbe market, 0 from Ekeubahaeze and 

10 from Okigwe market, Aspergillus sydowii 

had a total frequency of occurrenceof  

23(7.1%), of which 4 were isolated from Afor 

Ogbe market, 19 from Ekeubahaeze market 

and 0 from Okigwe market (0) , 

Cladosporium tenuissimum had a total 

frequency of occurence of 18(5.5%), of which 

10 were isolated from  Afor Ogbe market, 0 

from Ekeubahaeze and 8 from Okigwe 

market, Fusarium solani  had a total 

frequency of occurrence of15 (4.6%), of 

which 9 were isolated from Afor Ogbe 
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market, 6 from Ekeubahaez market and 0 

from Okigwe market, Fusarium oxysporum  

had atotal frequency of occurrence of 

15(4.6%) of which 10 were isolated from 

AforOgbe market, 0 from Ekeubahaeze 

market and 5 from Okigwe market, 

Aspergillus terreus  had a total frequency of 

occurence of13(4.0%), of which 10 were 

isolated from Afor Ogbe market, 3 from 

Ekeubahaeze  market and 0 from Okigwe 

market (0) while Talaromyces kendrickii had 

a total frequency of occurrence of1(0.3%)of 

which 1 were recovered from Afor Ogbe 

market, 0 from Ekeubahaeze market and 0 

from Okigwe market, Pestalotiopsis 
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microspora had a total frequency of 

occurrence of 1(0.3%) of which 1 was isolated 

from Afor Ogbe market, 0 from Ekeubahaeze 

and 0 from Okigwe market, Curvularia 

kusanol had a total frequency of 5(1.5%), of 

which 5 were isolated from Afor Ogbe 

market, 0 from Ekeubahaeze  and 0 from 

Okigwe, Penicillum citrinum had a total 

frequency of occurrenceof 5(1.5%), of which 

5 were isolated from Afor Ogbe market, 0 

from Ekeubahaeze and 0 from Okigwe market  

and Aspergillus fumigatus had a total 

frequency of occurrence of  7(2.1%), of which 

0 were isolated from Afor Ogbe market, 3 
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from Ekeubahaeze  and 4 from Okigwe 

market  as shown in figure 4 (appendix 13). 

 

 

 

 

MARKETS 
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FIGURE 4: Frequency of occurrence of non 

dermatophytic molds from cattle skin 

within markets in Imo State Nigeria. 

 

 

 

 

 

 

 

A total of 10 non-dermatophytic molds were 

isolated from cattle skin with lesion only from 

the cattle market representing the three 

geopolitical zones in Abia state. Among the 
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Aspergillus species recovered, Aspergillus 

welwitschiae had the highest frequency of 

occurrence of 13 (21.3%) of which 0 were 

isolated from Ubakala market, 7 from 

Ahiaudele market and 6 from Lokpanta 

market followed by Aspergillus aculeatus  

which had a total frequency of occurrence of 

3(5.0%), of which 1 were isolated from 

Ubakala market, 2 from Ahiaudele market and 

0 from Lokpanta market, Aspergillus flavus 

had a total frequency ofoccurrence 

of3(5.0%),of which 0 were isolated from 

ubakala market, 1 from Ahiaudele market and 

2 from Lokpanta market, Aspergillus 

fumigatus  had a total frequency of occurrence 
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of 1(2.0%), of  which 0 were isolated from 

Ubakala market, 1 from Ahiaudele market  

and 0 from Lokpanta market,  Aspergillus 

sydowii had a frequency of occurrence of 

2(3.3%), of which 0 were isolated from 

Ubakala market, 0 from Ahiaudele market and 

2 from Lokpanta market, Fusarium succisae 

had a total  frequency of  occurrence of 12 

(20.0%), of  which 0 were isolated from 

Ubakala market, 7 from Ahiaudele market and 

5 from Lokpanta market, Fusarium 

lichenicola had a total frequency of 

occurrence  of8 (13.1%) of which 2 were 

isolated from Ubakala market, 2 from 

Ahiaudele market  and 4 from Lokpanta 
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market, Absidia corymbifera had a total 

frequency of occurrence of 12(20.0%)of 

which  1 were isolated from Ubakala market, 

7 from Ahia udele market and 4 from 

Lokpanta market, Cladosporium tenussimum 

had a total frequency of occurrence of 

4(7.0%),  of which1 was isolated from 

Ubakala market, 2 from Ahiaudele market and 

1 from Lokpanta market and Penicillum 

citrinum  had a total frequency of occurrence 

of3(5.0%)of which 0 was isolated from 

Ubakala market, 3 from Ahiaudele market and 

0 from Lokpanta market as shown in figure 5 

(appendix 14). 
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FIGURE 5: Frequency occurrence of non 

dermatophytic molds on cattle skin with 

lesion only in Abia State, Nigeria. 
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 A total of 10 non-dermatophytic molds were 

isolated from cattle skin with lesion only from 

the cattle markets representing the three 

geopolitical zones in Imo State. Aspergillus 

welwitschiae had a total  frequency of 

occurrence of 20(28.2%) of which 5 were 

isolated from Afor Ogbe market, 4 from 

Ekeubahaeze market, 11 from Okigwe market, 

Aspergillus aculeatus had a total frequency of 

occurrence of 11(15.5%),of which 7 were 
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isolated from Afor Ogbe, 4 from 

Ekeubahaeze, 0 from Okigwe market, 

Aspergillus sydowii had a total frequency of 

occurrence of 6(8.5%) of which 2 were 

isolated from Afor Ogbe market, 4 from 

Ekeubahaeze, 0 from Okigwe market, 

Aspergillus flavus had a total frequency of 

occurrence of 1 (1.4%), of which 0 was 

isolated from Afor Ogbe market, 0 from 

Ekeubahaeze and 1 from Okigwe market, 

Fusarium lichenicola had a total frequency of 

occurrence of  10(14.1%), of which 6 were 

isolated from which Afor Ogbe, 3 from 

Ekeubahaeze and 1 from Okigwe, Fusarium 

succisae had a total frequency of  occurrence 
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of  7 (9.9%)of which 0 was isolated from Afor 

Ogbe market, 1 from Ekeubahaeze market and 

6 from Okigwe market, Absidiacorymbifera 

had a total frequency of occurrence of 

10(14.1%)  of which 4 were isolated from 

Afor Ogbe market, 2 from Ekeubahaeze 

market and 4 from Okigwe market , 

Cladosporium tenussimum had a total of 

4(5.6%) of which 4 were isolated from Afor 

Ogbe market, 0 from Ekeubahaeze and 0 from 

Okigwe market, Talaromyces kendrickii had a 

total frequency of 1(1.4%)of which 1 was 

isolated from Afor Ogbe market,0 from  

Ekeubahaeze market and 0 from Okigwe 

market and Pestalotiopsis microspora had a 
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total frequency of occurrence of1(1.4%)of 

which 1 was isolated from Aforogbe market, 0 

from Ekeubahaeze market  and 0 from 

Okigwe market as shown in figure 6 

(appendix 15). 
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FIGURE 6: Frequency occurrence of non-

dermatophytic molds from cattle skin with 

lesions only in Imo State, Nigeria. 
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Out of 30 (10 from each market) air samples 

analysed within the cattle markets in Abia 

State Nigeria. The highest isolated specie was 

Aspergillus welwitschiae with the total 

frequency of occurrence of12(20.0%),of 

which 3 was from Ubakala market, 3 from 

Ahiaudele market and 6 was from Lokpanta 
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market, Absidia corymbifera hadthe total 

frequency of occurremce of 12(20.0%)of 

which 2 was isolated from Ubakala market, 6 

was from Ahiaudele market and 4 was from 

Lokpanta market, Penicillum citrinum had a 

total frequency of occurrence of 10(16.7%). of 

which 2 was isolated from Ubakala market, 3 

was from Ahiaudele market and 5 was from 

Lokpanta market, Aspergillus flavus had a 

total frequencyof occurrence of 8(13.3%),of 

which 2 was isolated from Ubakala market, 2 

from Ahiaudele market  and 4 was from 

Lokpanta market, Aspergillus aculeatus had a 

total frequency of occurrence of 6(10.0%),of 

which 2 was from Ubakala market, 2 was 
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from Ahiaudele market and 2 from Lokpanta 

market, Fusarium lichenicola had a 

totalfrequency of occurrence of  6(10.0%), of 

which 2 was isolated from Ubakala market, 2 

was from Ahia udele market and 2 was from 

Lokpanta market, Cladosporium tenussimum 

had a total frequency of occurrence of (6.7%), 

of which 0 was isolated from Ubakala market, 

2 from Ahiaudele market and  2 from  

Lokpanta market and Aspergillus sydowii had 

a total frequency of occurrence of 2(3.3%), of 

which 0 was isolated from Ubakala market, 2 

from Ahiaudele market and 0 from Lokpanta 

market as shown in figure 7 (appendix 16). 

Statistical analysis showed that there was no 
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significant difference in the frequency of 

occurrence of non- dermatophytic molds 

isolated from air within the markets in Abia 

State at P = 0.05 as shown in appendix 1. 
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FIGURE 7: Frequency of occurrence of non 

dermatophytic molds isolated from air 
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within the cattle markets in Abia State 

Nigeria. 

 

 

 

 

 

 

 

Out of 30 (10 from each market) analysed 

from air environment within cattle markets in 

Imo State  Fusarium lichenicola had 

frequency of occurrence of  14(20.6%), of 

which 5 was isolated from AforOgbe market, 
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5 from Ekeubahaeze market and 4 from 

Okigwe market, Absidiacorymbifera had 

frequency of occurrence of 14(20.6%), of 

which 5 was isolated from Afor Ogbe market, 

4 from Ekeubahaeze market  and 5 from 

Okigwe market, Aspergillus welwitschiae had 

a total frequency of occurrenceof 12(17.6%), 

of  which  5 was isolated from Afor Ogbe 

market, 3 was from Ekeubahaeze market and 

4 from Okigwe market, Aspergillus flavus had 

a total frequency of occurrence of8(11.8%),of 

which 5 was isolated from Afor Ogbe market, 

3 was from Ekeubahaeze market and 0 from 

Okigwe market, Aspergillus aculeatus had a 

totalfrequency ofoccurrence of 8(11.8%),of 
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which 4 was isolated from Afor Ogbe market, 

1 was from Ekeubahaeze market  and 3 was 

from Okigwe market, Penicillum citrinum had 

a total frequency of occurrenceof  5(7.4%), of 

which 3 was isolated from Afor Ogbe market, 

2 was from Ekeubahaeze market and 0 was 

from Okigwe market, Fusarium oxysporum 

had a total frequency of occurrence of 

5(5.4%), of which 5 was isolated from 

AforOgbe market, 0 from Ekeubahaeze 

market and 0 from Okigwe market  and 

Cladosporium tenussimum of which had the 

total frequency of  occurrence of 2(3.0%), of 

which 1 was isolated from Afor Ogbe  market 

, 0 from Ekeubahaeze market  and 1 was from 
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Okigwe market as shown in figure 8 

(appendix 17). Statistical analysis showed that 

there is no significant difference in the 

frequency of occurrence of non- 

dermatophytic molds isolated from air within 

markets in Imo State at P= 0.05  as  shown in 

appendix 2. 
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FIGURE 8: Frequency of occurrence of non 

dermatophytic molds isolated from air 

samples within the cattle markets in Imo 

State Nigeria. 
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Out of 30 soil samples (10 from each market) 

analysed within cattle markets in Abia State, a 

total of 6 fungal species were identified of 

which Aspergillus welwitschiae  had a total 

frequency of occurrence of 13((0.0%), of  

which  6 was isolated from Ubakala market, 4 

from Ahiaudele market and 3 from Lokpanta 

market, Aspergillus  flavus had a total 

frequency ofoccurrence of 12(18.2%) of 

which 6 was isolated from Ubakala market,  0 

from Ahiaudele market and 6 from Lokpanta 

market, Aspergillus sydowii  had a total 

frequency of occurrence of 2(3.0%), of 

which0 was isolated from Ubakala market, 0 

from Ahiaudele market and 2 from Lokpanta 
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market,  Absidia corymbifera had a total 

frequency of occurrence of 19(29.0%),of 

which 13 was isolated from Ubakala market, 

11 from Ahiaudele market and 5 from 

Lokpanta market,  Fusarium lichenicola had a 

total frequency of occurrence ofof which 

14(21.2%), of which 9 was isolated from 

Ubakala market, 1 from Ahiaudele market and 

4 from Lokpanta market,  Fusarium succisae 

had a total frequency of occurrence of 

6(9.1%), of which 3 was isolated from 

Ubakala market, 0 from Ahiaudele market  

and 3 from  Lokpanta market as shown in 

figure 9 (appendix 18). Statistical analysis 

shows that there is a significant difference in 
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the frequency of occurrence of non-

dermatophytic molds from soil samples within 

markets in Abia State at P = 0.05 as shown in 

appendix 3. 

 Out of 30 (10 from each market) soil samples 

analysed within cattle markets in Imo State, a 

total of 8 fungal species were identified of 

which Aspergillus flavus had a frequency of 

occurrence of 16(21.1%), of which5 was 

isolated from AforOgbe market, 5 from 

Ekeubahaeze market and 6 from Okigwe 

market, Fusarium lichenicola had a total 

frequency of occurrence 16(21.1%), of which 

6 was isolated from AforOgbe market, 5 from 

Ekeubahaeze market and 5 from Okigwe 
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market (5), Absidia corymbifera ohad a total 

frequency occurrence of 15(20.0%), of which 

6 was isolated from AforOgbe market, 4 from 

Ekeubahaeze market and 5 from Okigwe 

market, Aspergillus welwitschiae had a total 

frequency of occurrence of 14(18.4%), of 

which 8 was isolated from Afor Ogbe market, 

4 from Ekeubahaeze market and 2 from 

Okigwe market, Aspergillus sydowii  had a 

total frequency of occurrence of 2(3.0%), of 

which 0 was isolated from  Aforogbe market, 

2 was from Ekeubahaeze market, 0 was from 

Okigwe market, Fusarium  succisae had a 

total frequency of occurrenceof  10(13.2%), of 
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which 4 was isolated from AforOgbe market, 

3  from  

Ekeubahaeze market and 3 from Okigwe 

market,  Fusarium solani had a totalfrequency 

of occurrence of 2(3.0%),of which 2 was 

isolated from Afor Ogbe market, 0 from 

Ekeubahaeze market and 0 from Okigwe 

market and Cladosporium  tenussimum had 

the total frequency of occurrence of 1(1.3%), 

of which1 was isolated from Afor Ogbe 

market, 0 from Ekeubahaeze market and 0 

from Okigwe 

as shown in figure 10 (appendix 19) . 

Statistical analysis showed that there was no 

significant difference in the frequency of 
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occurrence of non- dermatophytic molds from 

soil samples analysed from cattle markets in 

Imo at P= 0.05 as shown in appendix 4.  

Out of 15 (5 from each market) soil samples 

analysed for the presence of keratinophilic 

non-dermatophytic molds, a  total of  6 

isolates were identified of  which  Penicillium 

citrinum  which had a total frequency of 

occurrence of 2(6.0%), of which 0 was 

isolated from Ubakala market, 0 from 

Ahiaudele market and 2 from Lokpanta 

market,  Aspergillus flavus had a total 

frequency of occurrence of 9(26.0%),of which 

3 was isolated from Ubakala market, 2 was 

from Ahiaudele market and 4 from Lokpanta 
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market, Absidia corymbifera had a total 

frequency of occurrenceof 9(26.0%), of which 

3 was isolated from Ubakala market, 3 from 

Ahiaudele market and 3 from Lokpanta 

market, Aspergillus welwitschiae had a total 

frequency ofoccurrenceof 7(20.0%), of which 

4 was isplated from Ubakala market, 3 from 

Ahiaudele market and 0 from Lokpanta 

market, Fusarium lichenicola had a total 

frequency of occurrence of6(17.1%), of 

which2 was isolated from Ubakala, 2 from 

Ahiaudele market  and 2 from Lokpanta 

market and  Aspergillus aculeatus had a total 

frequency of occurrenceof 2(6.0%), of which 

0 was isolated from Ubakala market, 0 from 
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Ahiaudele market and 2 from Lokpanta 

market as shown in figure 11 (appendix 20).  
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FIGURE 9: Frequency of occurrence of non 

dermatophytic molds from soil samples 

within the cattle markets in Abia state, 

Nigeria. 
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FIGURE 10: Frequency of occurrence of 

non-dermatophytic molds from soil 

samples within the cattle markets in 

Imo State, Nigeria.  
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FIGURE 11: Frequency of occurrence of 

keratinophilic non-dermatophytic 

molds from soil samples within cattle 

markets in Abia State using hair bait 

technique 
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Out of 15 (5 from each market) soil samples 

analysed for keratinophilic non-dermatophytic 

molds within cattle markets in Imo State. A 

total of 10 fungal isolates were identified of 

which  Aspergillus  welwitschiae had the total 

frequency of occurrence of 9(20.0%),of which 

2 was isolated from Afor Ogbe market, 4 from  

Ekeubahaeze market and 3 from Okigwe 
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market, Aspergillus flavus had a 

totalfrequency of occurrence of 7(16.0%), of 

which 3 was isolated from AforOgbe market, 

2 from Ekeubahaeze market and 2 from 

Okigwe market, Absidia corymbifera had a 

total frequency of occurrence of 7(16.0%), of 

which 3 was isolated from Afor Ogbe market, 

4 from Ekeubahaeze market and 0 from 

Okigwe market, Fusarium lichenicola ohad a 

total frequency of occurrence of 7(16.0%), of 

which 2 was isolated from Afor Ogbe market, 

3 from Ekeubahaeze market and 2 from 

Okigwe market, Fusarium succisae had a total 

frequency of occurrence of5(11.1%), of which 

2 was isolated from Afor Ogbe market, 1 from 



348 
 

Ekeubahaeze market and 2 from Okigwe 

market,  Aspergillus fumigatus had a total 

frequency of occurrence of 2(4.4%), of which 

0 was isolated from Afor Ogbe market, 0 from 

Ekeubahaeze market  and 2 from Okigwe 

market,  Aspergillus terreus had a total 

frequency of occurrence of 2(4.4%),of which 

0 was isolated from Afor Ogbe market, 0 from 

Ekeubahaeze market and 2 from Okigwe 

market (2), Penicillum citrinum had a total 

frequency of occurrence of 1(2.2%), of which 

0 was isolated from Afor Ogbe market, 0 from 

Ekeubahaeze market and 1 from Okigwe 

market,  Aspergillus aculeatus had a total 

frequency of occurrence 4(9.0%), of which 2 
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was tsolated from Afor Ogbe market, 0 from 

Ekeubahaeze market, and 2 from Okigwe 

market and Cladosporium tenussimum had a 

total frequency of occurrence of 1(2.2%), of 

which 0 was isolated from Afor Ogbe market, 

0 from Ekeubahaeze market and 1 from 

okigwe market  respectively as shown in 

figure 12 (appendix 21). 
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FIGURE 12: Frequency occurrence of 

keratinophilic non-dermatophytic 

MARKETS 
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molds from soil samples within cattle 

markets in Imo State using hair bait 

technique 

 

 

 

 

 

 

 

The pathogenecity test was carried out on 

albino mice using 10 selected   non- 

dermatophytic molds  isolated from  this  

study. Three (3) isolates which includes 
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Absidia corymbifera, Cladosporium 

tenuissimum and Aspergillus welwitschiae out 

of the 10 selected estabilished clinical 

symptoms  suggesting  cutaneous  mycoses 

such as discolouration  of  fur,  lesion 

production  and  alopecia respectively  while 

the other isolates which includes Aspergillus 

fumigatus, Aspergillus aculeatus, Fusarium 

linchenicola, Talaromyces kendrickii, 

Pestalotiopsis microspora, Aspergillus 

sydowii and Curvularia kusanol did not 

express any clinical symptoms suggesting 

cutaneous mycoses within the one month 

period of observation as shown in  plate 13A, 

13B and 13C. 
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The keratinase enzyme screening test carried 

out on 13 non-dermatophytic molds isolated 

from this study was analysed. From the 

analysis the result showed that 9 isolates 

hydrolysed the keratin present while 4 was not 

able to hydrolyze. From the result as shown in 

table 4, Penicillum citrinum grew moderately 

on medium and hydrolysed keratin at a 

diameter 50mm, Aspergillus welwitschiae 

grew moderately on medium and hydrolysed 

keratin at a diameter 55mm, Aspergillus 

aculeatus showed a no growth on medium and 

no activity was observed, Curvularia kusanol 

grew moderately  and showed  a hydrolysis 

diameter at 60mm, Cladosporium tenussimum 
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showed a low growth on medium and 

hydrolysed keratin at diameter 20mm, 

Pestalotiopsis microspora grew moderately 

on medium and diameter showed hydrolysis at 

65mm, Fusarium oxysporum grew moderately 

on medium  and hydrolysed keratin at 

diameter 55mm, Fusarium lichenicola and 

Absidiacorymbifera had a no growth on 

medium and showed no activity, Aspergillus 

fumigatus  showed a moderate growth on 

medium and showed keratin hydrolysis at 

diameter 46mm, Aspergillus flavus grew 

moderately on medium and hydrolysed keratin 

at diameter 60mm, Aspergillus sydowii 

showed no growth on medium and no activity 
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was observed while  Fusarium succisae grew 

moderately on medium and showed hydrolysis 

of keratin at diameter 50mm as shown in table 

4 as in plate 14A. 

 

 

 

 

 

 

 

A B Discolouration of the albino mice skin Lesion appearance on the albino mice skin 
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C 

Plate 13;  showing clinical symptoms observed on albino mice used for pathogenecity 

test. Discolouration on the skin rubbed with Absidia corymbifera (A),  lesion appearance 

on the skin rubbed with Cladosporium tenuissinum (B) and  alopecia observed on the skin 

rubbed with Aspergillus welwitschiae (C).  

Alopecia - (loss of fur) around the leg region  
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TABLE 4:  Enzyme screening test 

Keratinolytic activity on the non-

dermatophytic molds using chicken feathers. 

Fungal 

Isolates 

Growth 

on 

chicken 

feather 

agar 

Clear 

Zone 

Diameter 

zone 

(mm) 

Penicillum 

citrinum  

Aspergillus 

welwitschiae 

Aspergillus 

++ 

++ 

- 

++ 

+ 

+ 

+ 

- 

+ 

+ 

50 

55 

0 

60 

20 
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aculeatus 

Curvularia 

kusanol 

Cladosporium 

tenussimum 

Pestalotiopsis  

microspora 

Fusarium 

oxysporium 

Fusarium 

lichenicola 

Absidia   

corymbifera 

Aspergillus 

fumigatus 

++ 

++ 

- 

- 

++ 

 

++ 

- 

++ 

+ 

+ 

- 

- 

+ 

 

+ 

- 

+ 

65 

55 

0 

0 

46 

 

60 

0 

50 
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Aspergillus 

flavus 

Aspergillus 

sydowii 

Fusarium 

succisae 

Key:  +++, ++, +, -   represents heavy growth, 

moderate growth, low growth and no activity 

respectively  
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Amylase screening test of some non-

dermatophytic molds isolated from this study 

using starch agar as source of carbon and 

nitrogen source was carried out. 13 isolates 

were screened and only 10 were able to 

hydrolyze the starch present. Penicillum 

citrinum grew moderately on the medium and 

hydrolysed the substrate at diameter 60mm. 

Aspergillus welwitschiae grew heavily on 

medium and hydrolysed starch completely at 

diameter 86mm, Aspergillus aculeatus grew 

heavily on medium and hydrolysed starch 
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completely at diameter 86mm, Curvularia 

kusanol showed a low growth on medium and 

no activity was observed. Cladosporium 

tenuissium grew moderately on medium  and 

hydrolysed starch with a diameter 75mm. 

Fusarium oxysporum grew moderately on 

medium  and hydrolysed starch at diameter 

64mm, Absidiacorymbifera grew on medium 

moderately and hydrolysed starch at 69mm, 

Aspergillus fumigatus showed a slow growth 

on medium and hydrolysed starch at diameter 

30mm, Aspergillus terreus showed a low 

growth on medium and hydrolysed starch at 

diameter 37mm, Aspergillus flavus grew 

heavily on medium  and hydrolysed starch 
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completely at diameter 86mm, Fusarium 

succisae grew moderately on medium and 

hydrolysed starch at diameter 75mm while  

Pestalotiopsis microspora and Fusarium 

lichenicola did not grow on medium and no 

activity was observed  as shown in table 5 and 

plate 14B  . 

Proteolytic enzyme activity using gelatin agar 

was carried out on 11 non-dermatophytic 

molds isolated from this study, only 7 showed 

zone of hydrolysis.  Penicillium citrinum 

showed a slow growth on medium and 

hydrolysed substrate at diameter 35mm. 

Aspergillus welwitschiae grew moderately on 

medium and hydrolyse substrate at diameter 
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50mm. Aspergillus aculeatus, Curvularia 

kusanol showed no growth on medium and no 

hydrolysis was observed. Cladosporium 

tenuissimum showed a heavy growth on 

medium and expressed the highest zone of 

clearance 80mm followed by Fusarium 

succisae that grew moderately on medium but 

hydrolysed substrate at diameter 60mm, 

Absidiacorymbifera grew moderately on 

substrate and hydrolysed substrate at diameter 

50mm, Aspergillus terreus showed a slow 

growth on medium and hydrolysed substrate 

at diameter 30mm, Aspergillus flavus grew 

moderately on medium and hydrolysed 

substrate at diameter 55mmwhile isolates like 
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Fusarium oxysporium, Pestalotiopsis 

microspora  did not grow at all and as such 

showed no activity on the agar plates as 

shown in table 6 and plate 14C. 

 

 

 

 

 

TABLE   5:  Amylase activity on the non-

dermatophytic molds using starch agar 

plates 
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Fungal 

Isolates 

Growth 

on 

starch 

agar 

Clear 

Zone 

Diameter 

zone 

(mm) 

Penicillum 

citrinum  

Aspergillus 

welwitschiae 

Aspergillus 

aculeatus 

Curvularia 

kusanol 

Cladosporium 

tenussimum 

Pestalotiopsis 

++ 

+++ 

+++ 

+ 

++ 

- 

++ 

- 

++ 

+ 

+ 

+ 

+ 

+ 

- 

+ 

- 

+ 

- 

+ 

+ 

+ 

60 

86* 

86* 

0 

75 

0 

64 

0 

69 

30 

37 
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microspora 

Fusarium 

oxysporium 

Fusarium 

lichenicola 

Absidia  

corymbifera 

Aspergillus 

fumigatus 

Aspergillus 

terreus 

Aspergillus 

flavus 

Fusarium 

succisae 

+++ 

++ 

+ 

+ 

86* 

75 
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Key: +++,   ++, +,   -̶ , * represents heavy 

growth, moderate growth, low growth, no 

activity and complete hydrolysis respectively. 
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TABLE   6 :  Proteolytic activity on non-

dermatophytic molds using gelatin agar 

Fungal 

Isolates 

Growth 

on 

gelatin 

Clear 

Zone 

Diameter 

zone 

(mm) 

Penicillum 

citrinum  

Aspergillus 

welwitschiae 

Aspergillus 

aculeatus 

Curvularia 

kusanol 

Cladosporium 

tenussimum 

+ 

++ 

- 

- 

+++ 

++ 

+ 

++ 

- 

- 

+ 

+ 

- 

- 

+ 

+ 

+ 

+ 

- 

- 

35 

50 

0 

0 

80 

50 

30 

60 

0 

0 
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Absidia  

corymbifera 

Aspergillus 

terreus 

Fusarium 

succisae 

Pestalotiopsis 

microspora 

Fusarium 

oxysporium 

Aspergillus 

flavus 

 

 

++ 

 

+ 

 

55 
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Key: +++, ++, +,  -,  represents heavy growth, 

moderate growth, low growth, and  no activity  

respectively. 

 

 

 

 

 

 

 

 

Eleven (11) non-dermatophytic molds isolated 

from this study were screened for lipolytic 
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activity using olive oil as substrate and phenol 

red as indicator. Table 7, shows how the non-

dermatophytic molds grew on the media and 

the rate of activity with diameter zones of 

hydrolysis. From our result Penicillum 

citrinum showed a slow growth on medium, 

without hydrolyzing the substrate. Aspergillus 

welwitschiae grew moderately, hydrolysed the 

substrate with diameter at 60mm, Aspergillus 

aculeatus did not grow on the medium and did 

not hydrolyse the substrate. Curvularia 

kusanol did not grow on medium and showed 

no activity, Cladosporium tenuissium showed 

a slow growth on medium with no activity. 

Pestalotiopsis microspora showed no growth 
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on medium and no activity was observed, 

Fusarium lichenicola grew moderately on 

medium and hydrolysed substrate at a 

diameter of 50mm. Absidiacorymbifera 

showed a slow growth on medium and 

hydrolysed substrate at a diameter of 35mm. 

Aspergillus fumigatus did not grow on 

medium and no activity was observed.  

Aspergillus flavus grew heavily on medium, 

hydrolysed substrate at diameter 60mm while 

Fusarium succisae grew moderately on 

medium with diameter 50mm as shown in 

table 7 and plate 15A. 

Cellulolytic enzyme activity and diameter 

zones of hydrolysis of non-dermatophytic 
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mold isolates on cellulose agar plate using 

carboxymethyl cellulose as source of carbon 

and nitrogen was tested. From the result it was 

revealed, out of 12 isolates analyzed, 10 

showed zone of hydrolysis. Penicillum 

citrinum showed a slow growth on the 

medium and hydrolysed the substrate at a 

diameter (30mm), Aspergillus welwitschiae 

grew heavily on the medium and hydrolysed 

the substrate at a diameter (86mm), 

Aspergillus aculeatus showed slow growth on 

media and hydrolysed the substrate at 

diameter (35mm), Curvularia kusanol 

expressed a slow growth on medium and 

hydrolysed substrate at a diameter (30mm), 
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Cladosporium tenuissimum had a low growth 

on medium and hydrolysed substrate at a 

diameter (20mm), Absidiacorymbifera grew 

moderately on medium and hydrolysed 

substrate at a diameter (60mm), Aspergillus 

succisae grew heavily on medium and 

hydrolysed substrate at a diameter (70mm), 

Pestalotiopsis microspora grew moderately 

on mediumandhydrolysed substrate at a 

diameter (65mm), Fusarium oxysporum grew 

moderately on the medium and showed 

positive cellulolytic activity at a diameter 

(65mm), Fusarium lichenicola had a slow 

growth on medium at a diameter (10mm), 

while Aspergillus flavus and Aspergillus 
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fumigatus showed a no growth on media  

respectively on the media but showed no sign 

of cellulolytic activity on the media as shown 

in table 8 and plate 15B.  

 

 

 

TABLE 7: Lipase activity on non-

dermatophytic molds using olive oil with 

phenol red agar 

 

Fungal 

Isolates 

Growth 

on olive 

oil with 

Clear 

Zone 

Diameter 

zone 

(mm) 
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Phenol 

red  

agar 

Penicillum 

citrinum  

Aspergillus 

welwitschiae 

Aspergillus 

aculeatus 

Curvularia 

kusanol 

Cladosporium 

tenussimum 

Pestalotiopsis  

microspora 

+ 

+++ 

- 

- 

+ 

- 

++ 

+ 

- 

+++ 

++ 

- 

+ 

- 

- 

- 

- 

+ 

+ 

- 

+ 

+ 

 

0 

60 

0 

0 

0 

0 

50 

35 

0 

60 

50 
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Fusarium 

lichenicola 

Absidia   

corymbifera 

Aspergillus 

fumigatus 

Aspergillus 

flavus 

Fusarium 

succisae 

  

 

 

Key: +++, ++, +, -represents heavy growth, 

moderate growth, low growth and no growth 

respectively. 
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TABLE 8: Cellulolytic activity on non-

dermatophytic molds using carboxymethyl 

cellulose 

 

Fungal 

Isolates 

Growth 

Carboxymet

hyl cellulose 

Clea

r 

Zon

Diamet

er zone 

(mm) 
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e 

Penicillum 

citrinum  

Aspergillus 

welwitschia

e 

Aspergillus 

aculeatus 

Curvularia 

kusanol 

Cladospori

um 

tenussimum 

Absidia 

corymbifera 

+ 

+++ 

+ 

+ 

+ 

++ 

+++ 

++ 

++ 

- 

- 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

- 

- 

+ 

30 

86 

35 

30 

20 

60 

70 

60 

65 

0 

0 

10 
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Aspergillus 

succisae 

Pestalotiop

sis  

microspora 

Fusarium 

oxysporium 

Aspergillus 

flavus 

Aspergillus 

fumigatus 

Fusarium 

lichenicola 
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Key: +++, ++, +,   -, represents heavy growth, 

moderate growth, low growth, and no activity 

respectively. 

 

 

 

 

A B 
Clear zone of hydolysis 

isolate 
Clear zone of hydolysis 

 

isolate 
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hydrolysis of starch by Penicillium citrinum (B) and hydrolysis of protein by Fusarium succisae 

(C). 

 

Plate 14:  result of enzyme screening test, hydrolysis of keratin by Curvulariakusanol 

(A),CurvulariaHYDROLYSIS OF STARCH BY Penicillum citrinum 

 

 

C 
Clear zone 

isolate 
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A 
Clear zone isolate 
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Plate 15: enzyme screening test, hydrolysis of 

lipid by Aspergillus welwitschiae (A) and 

hydrolysis of cellulose by Absidia 

corymbifera (B). 

 

B 

isolate 

Clear zone 
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Different inhibition zones were obtained from 

some antifungal conventional drugs. For this 

study four antifungal drugs were tested, 

Ketoconazole, Voriconazole, Fluconazole and 

Amphotericin B.  

From the analysis the inhibition zone of 

clearance was measured in millimeter. 

Ketoconazole showed strong sensitivity on 

most non-dermatophytic molds of which 

Penicillum citrinum showed an inhibition 

zone (IZ) of (30mm), Aspergillus fumigatus 

(10mm), Aspergillus welwitschiae (18mm), 

Fusarium succisae (30mm), Curvularia 

kusanol (45mm), Cladosporium tenuissimum 

(53mm), Pestalotiopsis microspora (34mm), 
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Fusarium solani (50mm), Fusarium 

lichenicola (49mm), Absidiacorymbifera 

(10mm), except on Aspergillus aculeatust hat 

was resistant. Voriconazoleweakly sensitive 

on the isolates completely of which 

Aspergillus fumigatus showed an inhibition of 

(16RMmm), Aspergillus welwitschiae 

(20RMmm), Aspergillus aculeatus (30RMmm), 

Fusarium succisae (20RMmm), Curvularia 

kusanol (40RMmm), Cladosporium 

tenuissimum (35RMmm), Pestalotiopsis 

microspora (10RMmm) while Penicillum 

citrinum, Fusarium solani, Fusarium 

lichenicola and Absidia specie were 

completely resistant. All the isolates were 
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resistant to Fluconazole. Amphotericin B 

showed minute inhibition zone, Aspergillus 

fumigatus had inhibition zone of (10mm), 

Aspergillus welwitschiae (9mm), Fusarium 

succisae (12mm), Curvularia kusanol (7mm), 

Pestalotiopsis microspora (15mm), Fusarium 

lichenicola (12mm), Absidia specie (7mm) 

while Penicillum citrinum, Aspergilluus 

aculeatus, Cladosporium tenussimum and 

Fusarium solani showed no inhibition zone  

as shown in table 9  and plates 16A, 16B, 16C 

and 16D. 
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TABLE 9:  Antifungal sensitivity test on 

the non-dermatophytic molds 

Fungal 

Isolates 

 Antibiotics and 

Diameter Zone of 

Clearance (mm)  

 

Keto Vori Fluco Ampho 

Penicillum 

citrinum  

Aspergillus 

fumigatus 

Aspergillus 

welwitschiae 

30 

10 

18 

0 

30 

45 

0 

16RM 

20RM 

30RM 

20RM 

40RM 

0 

0 

0 

0 

0 

0 

0 

10 

9 

0 

12 

7 
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Aspergillus 

aculeatus 

Fusarium 

succisae 

Curvularia 

kusanol 

Cladosporium 

tenussimum 

Pestalotiopsis  

microspora 

Fusarium 

solani 

Fusarium 

lichenicola 

Absidia   

53 

34 

50 

40 

10 

 

35RM 

10RM 

0 

0 

0 

 

0 

0 

0 

0 

0 

0 

15 

0 

12 

7 
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corymbifera 

 

 

 

Key =  Keto  - Ketoconazole, Vori – 

Voriconazole, Fluco – Fluconazole, Ampho – 

Amphotercin B, RM - Resistant mutant (fungi 

static). 
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B 
A 

Isolate Clear zone Drug 

Isolate Unclear zone  Drug 
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Plate 16: antibiotic sensitivity test using some 

antifungal conventional agents; ketoconazole 

on Fusarium succisae (A), voriconazole on 

C 

D 

C 
Isolate Drug 

Drug Clear zone Isolate 
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Aspergillus welwitschiae (B), fluconazole on 

Aspergillus fumigatus (C) and Amphotericin 

B on Aspergillus fumigatus (D) 

 

Phytochemical analysis was carried out on the 

four plant leaves used for this study. Seven 

phytochemical compounds were tested for 

which included Phenolic compounds, 

Flavonoids, Saponin, Anthraquinone 

Glycosides, Steroids, Terpenoids, Alkaloids 

and Phlobatannin. The four Plants analysed 

were Occimum gratissimum, Euphorbia hirta, 

Mitracarpus scaber and Jatropha multifida. 

From the results, Occimum gratissium showed 

presence of phenolic compounds, flavonoid, 
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alkaloid, saponin and steroids. Glycosides and 

terpenoid, were in abundance while tannin and 

alkaloid were absent. 

Euphorbia hirta, showed presence of 

flavonoid, alkaloid and saponin. It also 

showed abundance of  glycosides, terpenoid 

and steroids while tannin, phenol and alkaloid 

in the presence of mayer were absent. 

Mitracarpus scaber,  showed presence of 

flavonoid, alkaloid. Glycoside, terpenoid, 

tannin, alkaloid in the presence of wagner and 

steroid were in adundance while phenol were 

absent. 

Jatropha multifida, showed presence of 

glycoside, tannin, flavonoid, phenol, alkaloid 
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in the presence   wagner   were   present. 

Saponin and steroids were in abundance while 

alkaloid in the presence of   mayer was   

absent as shown in table 10.  
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TABLE   10:        Qualitative  

phytochemical analysis 

TEST PLAN

TS 

   

 Occim

um 

gratiss

ium 

Eupho

rbia 

hirta 

Mitraca

rpus 

scaber 

Jatro

pha 

Multi

fida 

Saponi

n 

+ + + ++ 
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Phenol + _ _ + 

Tannin  _ _ ++ + 

Flavon

oids 

+ + + + 

Steriod

s 

+ ++ ++ ++ 

Terpen

oids 

++ ++ +++ + 

Alkaloi

ds 

    

Wagne

r 

_ + ++ + 

Mayer + _ + _ 

Glycos

ide 

++ ++ +++ + 
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Key: (+)   present, (-) absent and   (++)   

abundance 
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Futhermore, quantitative phytochemical 

analysis of the four plant leaves were carried 

out. 

Occimum gratissium expressed the presence 

of steroid (35.7 mg/100g) as the most 

maximum active compound followed by 

saponin (77.94mg/100g), alkaloid 

(0.6122mg/100g), glycoside (0.232mg/100g), 

tannin (0.0262mg/100g), phenol (0.0085 

mg/100g) and flavonoid (-2.04mg/100g). 

Euphorbia hirta expressed the presence of 

steroid (35.86 mg/100g) as the most abundant 

active compound followed by saponin 

(27mg/100g), glycoside (0.744mg/100g), 

alkaloid (0.3502 mg/100g), tannin 
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(0.1606mg/100g), phenol (0.0023mg/100g) 

and flavonoid (-6.68mg/100g) as shown in 

table 11. 

Mitracarpus Scaber  expressed the presence 

of steroid (35.7mg/100g) as the most abundant 

compound followed by saponin 

(27.84mg/100g), glycoside (0.600mg/100g), 

alkaloid (0.369 mg/100g), tannin 

(0.054mg/100g), Phenol (0.0127 mg/100g) 

and flavonoid (-0.310mg/100g). 

Jatropha multifida  expressed the presence of 

steroid (35.9mg/100g) as the most abundant 

followed by saponin (27.9mg/100g), 

glycoside (0.510 mg/100g), alkaloid 

(0.383mg/100g), tannin (0.030 mg/100g), 
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phenol (0.0023 mg/100g) and flavonoid (-

2.030mg/100g) as shown in table 11. 
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TABLE 11:  Quantitative phytochemical 

analysis of the plant leaves 

TEST PLAN

TS 

(mg/1

00g) 

 

(mg/1

00g) 

 

(mg/10

0g) 

 

(mg/1

00g) 

 Occim

um 

gratiss

ium 

Eupho

rbia 

hirta 

Mitraca

rpus 

scaber 

Jatrop

ha 

Multif

ida 

Saponi 27.94 27.94 27.84 27.9 
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n 

Phenol 0.0085 0.0023 0.0127 0.0023 

Tannin  0.0262 0.1606 0.054 0.030 

Flavon

oids 

-2.04 -6.68 -0.310 -2.030 

Steriod

s 

35.7 35.86 35.7 35.9 

Alkalo

ids 

0.6122 0.3502 0.369 0.383 

Glycos

ide 

0.232 0.744 0.660 0.510 
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Antifungal susceptibility test of the plant 

(leaves) extracts were carried out on 12 non-

dermatophytic molds isolated from this study 

which includes Fusarium solani, Fusarium 

succisae, Fusarium linchenicola, Aspergillus 

flavus, Aspergillus welwitschiae, Aspergillus 
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fumigatus, Aspergillus aculeatus, 

Cladosporium tenuissimum, Curvularia 

kusanol, Pestalotiopsis microspora, 

Penicillium citrinum and Absidiacorymbifera. 

It was observed that all the molds were 

restistant to Jatropha multifida at 

concentrations ranging from 6.25mg/ml to 

200mg/ml except Fusarium solani that was 

resistant mutant (RM) at 200mg/ml.  

For Occimum gratissium plant leaves extract, 

Fusarium solani, Fusarium succisae, 

Cladosporium tenuissinum and Pestslotiopsis 

microspora were  resistant  at concentrations 

ranging from 6.25mg/ml to 200mg/ml. 

Fusarium linchenicola showed diameter zone 
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of inhibition of 0.5mm at 200mg/ml, 

Aspergillus flavus showed diameter zone of 

inhibition of 20mm at 200mg/ml and 8mm at 

100mg/ml, Aspergillus welwitschiae showed 

diameter zone of inhibition of 10mm at 

200mg/ml, Aspergillus fumigatus showed of 

diameter zone inhibition of 15mm, 10mm, 

10mm and 10mm at 200mg/ml, 100mg/ml, 

50mg/ml and 25mg/ml respectively. 

Aspergillus aculeatus showed diameter zone 

of inhibition of 15mm, 10mm at 200mg/ml 

amd 100mg/ml respectively. Penicillium 

citrinum showed diameter zone of inhibition 

of 20mm and 15mm at 200mg/ml and 

100mg/ml while Absidiacorymbifera showed 
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diameter zone of inhibition of 15mm, 10mm 

and 10mm at 200mg/ml, 100mg/ml and 

50mg/ml respectively. 

For Euphorbia hirta plant leaves extract, 

Aspergillus aculeatus and Absidiacorymbifera 

were resistant at all concentrations ranging 

from 6.25mg/ml to 200mg/ml. Fusarium 

solani, Fusarium succisae, Aspergillus 

fumigatus, Curvularia kusanol and 

Pestalotiopsis microspora showed diameter 

zone of inhibition of 10mm at  200mg/ml 

respectively but were resistant at lower 

concentrations. Aspergillus flavus and 

Cladosporium tenuissinum showed diameter 

zone of inhibition of 15mm at 200mg/ml 
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concentration, Aspergillus welwitschiae 

showed diameter zone of inhibition of 16mm 

at 200mg/ml concentration, Pestalotiopsis 

microspora showed diameter zone of 

inhibition of 10mm, 9mm and 8mm at 

200mg/ml, 100mg/ml and 50mg/ml 

concentrations respectively while Penicillium 

citrinum showed diameter zone of inhibition 

of 15mm, 15mm, 10mm, 10mm at  200mg/ml, 

100mg/ml, 50mg/ml and 25mg/ml  

concentrations respectively. 

For Mitracarpus scaber plant leaves extract, 

Fusarium solani, Fusarium succisae and 

Absidiacorymbifera were resistant to the 

extract at concentration ranging from 
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6.25mg/ml to 200mg/ml. On Fusarium 

linchenicola, Curvularia kusanol and 

Penicillium citrinum showed diameter zone of 

inhibition of 10mm at 200mg/ml and was 

resistant at lower concentrations. Aspergillus 

flavus showed diameter zone of inhibition of 

10mm and 10mm at 200mg/ml and 100mg/ml 

concentrations respectively. Aspergillus 

welwitschiae and Aspergillus fumigatus 

showed diameter zone of inhibition of 15mm 

and 10mm at 200mg/ml and 100mg/ml 

concentrations respectively. Pestalotiopsis 

microspora shows diameter zone of inhibition 

of 15mm, 10mm, 10mm, 10mm, 10mm at 

200mg/ml, 100mg/ml, 50mg/ml, 25mg/ml, 
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12.5mg/ml concentrations respectively  as 

shown in table 12.  Plate 17A and 17B shows 

some of the antifungal sensitivity tests.  

Minimum inhibitory concentration (MIC)  and 

minimum fungicidal concentration (MFC) of 

the four plants leaves of  Jatropha multifida, 

Occimum gratissimum, Euphorbia hirta and 

Mitracarpus scaber were testedon 12  non-

dermatophytic molds isolated from this study  

which includes Fusarium solani, Fusarium 

succisae, Fusarium lichenicola, Aspergillus 

flavus, Aspergillus welwitschiae, Aspergillus 

fumigatus, Aspergillus aculeatus, 

Cladosporium tenuissimum, Curvularia 
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kusanol, Pestalotiopsis microspora, 

Penicillum citrinum and Absidiacorymbifera. 

Jatropha multifida showed minimum 

inhibitory concentration (MIC) above 

200mg/ml on all the isolates and minimum 

fungicidal concentration (MFC) above 

200mg/ml except on Penicillium citrinum   

that expressed MIC at 100mg/ml and MFC at 

200mg/ml. 

Occimum gratissimum   showed MIC at 

100mg/ml and MFC at 200mg/ml on 

Fusarium solani, Aspergillus fumigatus, 

Aspergillus aculeatus, Curvularia kusanol, 

Penicillum citrinum. On Absidia corymbifera 

MIC was at 50mg/ml and MFC was at 
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100mg/ml. On  Aspergillus flavus, Aspergillus 

welwitschiae, Fusarium  succisae,  Fusarium  

lichenicola, Cladosporium tenuissimum and  

Pestalotiopsis  microspora had its  MIC  at 

200mg/ml  and  MFC  above   200mg/ml. 

Euphorbia  hirta  showed  MIC at  200mg/ml  

and  MFC  above  200mg/ml on  Fusarium 

succisae,  Aspergillus  flavus  and  

Absidiacorymbifera,  On  Pestalotiopsis 

microspora  and Penicillium citrinum showed 

MIC  at  25mg/ml  and MFC  at 50mg/ml  

respectively. On Fusarium solani, Aspergillus 

welwitschiae, Aspergillus fumigatus  and  

Cladosporium tenuissimum showed their  

MIC at  100mg/ml  and  MFC  at 200mg/ml 
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respectively  and  Aspergillus aculeatus had 

their  MIC at 200mg/ml  and MFC  above  

200mg/ml. 

Mitracarpus scaber  showed  MIC at  

25mg/ml and  MFC at  50mg/ml  on  

Fusarium solani, Fusarium lichenicola, 

Aspergillus  flavus, Aspergillus welwitschiae, 

Aspergillus aculeatus  and  Curvularia  

kusanol. On Fusarium succisae, Aspergillus 

fumigatus, Cladosporium tenuissimum, 

Pestalotiopsis microspora  and Penicillium 

citrinum   showed its MIC  at 50mg/ml  and  

MFC  at  100mg/ml  while Absidacorymbifera  

showed its MIC above  200mg/ml  and  MFC  
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above  200mg/ml  as shown in table 13.  Plate 

17C shows some from the tests.  

Based   on  statistical  analysis  on MIC  and  

MFC  for all the four  plants, there were 

highly significant  different on  the   

individual  activity of  these plant  extracts 

against the  non-dermatophytic  molds  at  P < 

0/05   as shown in appendix 5 and 6.  
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TABLE 12: Antifungal susceptibility pattern of 12 non-

dermatophytic molds isolated from this study against the 

four selected methanolic extracts of the plant leaves 

ISOLATES Jatropha 

multifida 

Occimum 

gratissium 

Euphobia 

hirta 

Mitracarpus 

scaber 

                               
mg/ml 

20
0 
m
g/
ml 

1
0
0 
m
g
/

5
0 

2
5 

1
2
.
5 

6.
25 
m
g/
ml 

2
0
0 

1
0
0 

5
0 

2
5 

1
2
.
5 

6
.
2
5 

2
0
0 

1
0
0 

5
0 

2
5 

1
2
.
5 

6
.
2
5 

2
0
0 

1
0
0 

5
0 

2
5 

1
2
.
5 

6
.
2
5 
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m 
Fusarium 
solani 

15
RM 

R R R R R R R R R R R 1
0 

R R R R R R R R R R R 

Fusarium 
succisae 

R R R R R R R R R R R R 1
0 

R R R R R R R R R R R 

Fusarium 
lichenicol
a 

R R R R R R 5 R R R R R R R R R R R 1
0 

R R R R R 

Aspergillu
s flavus 

R R R R R R 2
0 

R R R R R 1
5 

R R R R R 1
0 

1
0 

R R R R 

Aspergillu
s 
welwitschi
ae 

R R R R R R 1
0 

R R R R R 1
6 

R R R R R 1
5 

1
0 

R R R R 
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Aspergillu
s  
fumigatus 

R R R R R R 1
5 

1
0 

1
0 

1
0 

R R 1
0 

R R R R R 1
5 

1
0 

5 R R R 

Aspergillu
s 
aculeatus 

R R R R R R 1
5 

1
0 

R R R R R R R R R R 1
2 

R R R R R 

Clasdospo
rium 
tenuissim
um 

R R R R R R R R R R R R 1
5 

R R R R R 1
5 

R R R R R 

Curvularia 
kusanol 

R R R R R R 2
0 

2
0 

1
0 

1
0 

R R 1
0 

R R R R R 1
0 

R R R R R 

Pestalopti
osis 

R R R R R R R R R R R R 1
0 

9 8 R R R 1
5 

1
0 

1
0 

1
0 

1
0 

R 
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microspor
a 
Penicillum 
citrinum 

R R R R R R 2
0 

1
5 

R R R R 1
5 

1
5 

1
0 

1
0 

R R 1
0 

R R R R R 

Absidia 
corymbife
ra 

R R R R R R 1
5 

1
0 

1
0 

R R R R R R R R R R R R R R R 

KEY:  RM –  Resistant mutant, R   ̶   Resistant,  Inhibition Zone 

(IZ) in Millimetres (mm)
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Table 13: MIC’s and MFC’s of the four selected plant (leaves) 

extract against 12 non dermatophytic molds isolated from 

the study 

ISOLATE Jatropha multifida Occimum gratissium Euphobia hirta Mitracarpus scaber  

 MIC 

(mg/ml) 

MFC(mg/ml) MIC(mg/ml) MFC 

(mg/ml) 

MIC(mg/ml) MFC(mg/ml) MIC(mg/ml) MFC(mg/ml) 

Fusarium 

solani 

>200 >200 100 200 100 200 25 50 

Fusarium 

succisae 

  200 >200 >200 >200 200 >200 50 100 
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Fusarium 

lichenicola 

>200 >200 >200 >200 >200 >200 25 50 

Aspergillus 

flavus 

>200 >200 200 >200 200 >200 25 50 

Aspergillus 

welwitschiae 

>200 >200 200 >200 100 200 25 50 

Aspergillus  

fumigatus 

 200 >200 100 200 100 200 50 100 

Aspergillus 

aculeatus 

>200 >200 100 200 >200 >200 25 50 
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Clasdosporium 

tenuissimum 

>200 >200 >200 >200 100 200 50 100 

Curularia 

kusanol 

>200 >200 100 200 50 100 25 50 

Pestaloptiosis 

microspora 

>200 >200 >200 >200 25 50 50 100 

Penicillum 

citrinum 

 100 200 100 200 25 50 50 100 

Absidia 

corymbifera 

>200 >200 50 100 200 >200 >200 >200 
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Key:         MIC =  Minimum Inhibitory Concentration,   

MFC= Minimum  Fungicidal  Concentration
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A 
B    

200mg/ml 
Disc Clear zone 

Disc 200mg/ml Clear zone 
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Plate 17 showing antifungal susceptibility 

test of some plant extract on non-

dermatophytic molds: Mitracarpus scaber 

on Aspergillus fumigatus (A), Occimum 

grastissum on Aspergillus fumigatus (B) 

C  
MFC  at  200mg/ml  MIC at 100mg/ml 

D 

6.25mg/ml 
12.5mg/ml 25mg/ml 
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and minimum inhibitory concentration 

(MIC) plates and minimum fungicidal 

concentration (MFC) on Penicillum 

citrinum using Jatropha multiphida (C) 

 

                                                          

CHAPTER FIVE 

5.0   Discussion  

Cutaneous mycoses is an infection caused 

by keratinophilic fungi. These fungi are 

capable of producing extracellular enzymes 

such as keratinase, elastase, protease 

(Emenga and Oyeka, 2013).  
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The infection causes the superficial damage 

of the skin tissue in animals and leads to 

high losses in the farm and reduction on its 

economic value (Didier, 2017). 

The isolation of sixteen non-dermatophytic 

molds species from this  study was similar 

to the work by Igor, et al., (2007) who 

reported  that Aspergillus species, 

Penicillum specie, Alternaria specie, 

Mucor specie and Fusarium specie were 

the most isolated fungi when he examined 

the mycology of skin swabs from dog skin 

also EL-Said, et al., (2009) sampled hair 

from sheep and goat in Libya and reported 

the prevalence of saprophytes in the 
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frequency order of Aspergillus, Penicillum, 

Emericella, Alternaria and Cochliobolus. 

Paixao, et al., (2001) also isolated non-

dermatophytes when he surveyed 

dermatophytes and saprophytic fungi 

isolated from dogs and cats in the city of 

Fortaleza, Brazil. From his study it was 

revealed that Aspergillus species (37.9%) 

had the highest saprobe isolated followed 

by Penicillum species (21.4%), 

Cladosporium species (8.7%), Fusarium sp 

(7.8%), Trichoderma s (6.8%), Candida 

species (6.8%). Curvularia   species 

(3.9%), Rhizopus specie (2.9%), 

Choetomium species (1.9%) and Alternaria 
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species(1.9%). Ponnusamy, et al., (2018) 

isolated Curvularia species when they 

analyzed skin infection in goat in Cauvery 

delta region of Tamil Nadu, India.  

Ravinder, et al., (2015) in their work also 

reported that non-dermatophytic molds 

(NDM) were the most isolated when he 

surveyed the epidemiological and 

mycological profile of superficial mycoses 

in North India and stated that NDM are fast 

replacing the dermatophytes as a causative 

agents of dermatomycoses. 

From our study it was observed that there 

were no significant difference between 

non-dermatophytic molds that were 
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isolated from the cattle skins from both 

states. This is expected since these 

livestock are being produced in the 

northern part of the country and the 

markets in both states are being fed from 

this same source. This is an indication that 

these non-dermatophytic molds are widely 

distributed in the environment where these 

cattle were produced (Mahendra and Anil, 

2014). In Nigeria cattle rearing is an 

occupation of the Northerners and 

considering that they migrate from the 

same region following the same route from 

the North to the South-eastern states, it is 

most likely that they will be predisposed to 
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the same species of non-dermatophytic 

molds which as reported by Emenuga and 

Oyeka, (2013). This was also observed in 

the highest frequently occurring isolate 

from both Abia and Imo States. Fusarium 

Iichenicola was the highest frequently 

occurring non-dermatophyte from both 

states, Abia state had a frequency of 

occurrence 87 (19.4%) and Imo State 

52(16.0%) respectively.  

Out of 451 cattle skin sampled, 53 cattle 

had lesion. From our study it was observed 

that similar isolates recovered from cattle 

without lesion were also isolated from 

those with lesions. The highest frequent 
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occurring non-dermatophytic molds 

isolated from cattle with lesion from Abia 

State and Imo State were Aspergillus 

welwitschiae, followed by Fusarium 

species, Absidia specie and Cladosporium 

specie. In Abia State, Penicillium citrinum, 

Aspergillus fumigatus, Aspergillus 

welwitchiae, Aspergillus aculeatus, 

Aspergillus flavus, Aspergillus sydowii, 

Cladosporium tenuissimum, Fusarium 

lichenicola, Fusarium succisae and 

Absidiacorymbifera were isolated while in 

Imo State,  Aspergillus welwitschiae, 

Aspergillus aculeatus, Aspergillus flavus, 

Aspergillus sydowii, Talaromyces 
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kendrickii, Cladosporium tenuisimum, 

Pestalotiopsis microspora, Fusarium 

lichenicola, Fusarium succisae  and  

Absidiacorymbifera were isolated. These 

non-dermatophytic molds are also similar 

to isolates recovered from cattle skin 

generally from both States. This is in 

agreement with a study by Jain, et al., 

(2011), showed the current status of 

Fusarium infection in animal and human 

and concluded that this filamentous fungus 

is widely distributed in the soil and on 

plants and can only cause superficial 

infections on compromise host. Also 

Suzana and Natasa, (2007) in their study 
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agrees that Cladosporium spp. are 

opportunistic pathogens that are capable of 

causing cutaneous infections. 

Based on anatomical sites that had lesions 

in this study, it was observed that most 

lesions were encountered at the abdominal 

region. This could be attributed to the fact 

that these animals lay and roll on the soil 

with their abdomen than other parts of their 

body thereby predisposing their glabrous 

skin to contaminated soil. These  animal 

also often lay side by side to each other, 

thereby coming in contact often with other 

infected animals in the market. They can 

also incure trauma on their glabrous skin 
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due to the stacking  effect they suffer on 

transit  in the  trucks or  it can also be  as a 

result of trauma incurred in the bushes  

during grazing, that paves way for  these 

non-dermatophytic  molds  to gain access 

through the skin. This agrees with the work 

of Emenuga and Oyeka, (2013) who 

reported that lesions were mainly observed 

on the animals (goats and sheep) glabrous 

skin. This however disagrees with the work 

of Balogun, et al., (2017), on the 

prevalence and distribution of 

dermatophytes among domestic horses in 

Kwara State, Nigeria. They observed that 

lesions were seen more on the limbs 
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(18.7%) of horses than other parts of the 

body where samples were collected. 

In this study it was observed that among 

Aspergillus species isolated from cattle 

with lesions from both states Aspergillus 

welwitschiae was the most prevailing 

specie in Abia State (21.3%) and Imo State 

(28.2%). This could be linked to its ability 

to utilize more virulent factors like 

production of enzyme such as keratinase, 

protease, cellulase, lipase. Most mold flora 

are known to cause superficial or cutaneous 

infections due to its ability to utilize keratin 

(Bakheshwain, et al., 2001; Dider Pin, 

2017). 
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The isolation of non-dermatophytic molds 

from air within the cattle markets in both 

States has no significant difference in their 

frequency occurrence as shown in appendix 

16 and 17. This finding agrees with study 

by Ajoudanifar, et al., (2011), they isolated 

similar non-dermatophytic fungal species 

from the air when they analyzed indoor and  

outdoor fungi at poultry and cattle homes 

in Iran, from their results it was reveleaed  

Cladosporium (55.3%), Yeast (10.0%),  

and Aspergillus  (9.4%) were the most  

common isolates, Pavan and Manjunath 

(2014), also reported similar results when 

they analyzed indoor and outdoor air borne 
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fungi in animal rearing houses in cowshed, 

in their study the most dominant genera 

identified were Cladosporium sp., 

Aspergillus sp., and Alternaria alternate. 

This also agrees with a study by Sharm and 

Khade, (2019), when they analysed the 

aeromycoflora of indoor dairy cattle shed 

and their study revealed higher frequency 

prevalence of Aspergillius spp., Ustilago 

spp., Penicillium, Alternaria and 

Cladosporium.    

 This results could be attributed to the 

mechanical activities that go on in the 

market due to man and animal activities, 

animal to animal activities, man, animal to 
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soil activities, as they can carry some of 

these molds from loose soils to the 

atmosphere. Wind movement can also 

carry some of these loose athrospores from 

the soil to the atmosphere. These animals 

fight alot, so they can shake off some of the 

loose mold embedded on their skin to the 

atmosphere. 

This suspension of air environment within 

the market makes it an issue of public 

health concern as this predisposes those 

working there, buyers and sellers to serious 

health challenges and this was also reported 

by Shakil,(2007)  in his work when he 
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analyzed air fungal spores in working 

environments. 

The isolation of non- dermatophytic molds 

recovered from soil samples within markets 

in Abia state shows that there was a 

significant difference  at P= 0.05 while in 

Imo State statistical analysis on frequency 

of occurrence of non-drmatophytic molds 

from soil samples within markets  did not 

show  significant difference at P= 0.05, this 

was shown in appendix 18 and 19 

respectively. This fimdimg agrees with  

Farid and Nareen, (2012), when they 

analyzed soil samples from different areas 

of Erbil Government for the distribution of 
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soil borne fungi and the result revealed 

Aspergillus specie as the most frequently 

isolated fungi, followed by Penicillum 

specie, Rhizopus, Fusarium specie, also 

study by Nosratabadi, et al., (2017) showed 

similar non-dermatophytic molds when 

they surveyed soil samples from greater 

Tunb, Abu-Musa and Sirri Islands in the 

Persian Gulf, Iran, in their study it was 

revealed that Chrysoporium tropicum 

(18.5%) was the most occurring specie 

followed by Aspergillus   species (6.1%), 

Penicillum species (6.1%), Alternaria 

species (4.6%), Fusarium chlamydosporum 

(3.1%).  Another study by Marcelo, et al., 
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(2015) reported that Cladosporium species 

can be isolated from the soil and can also 

be associated with localized superficial 

lesions in animals. This report also agrees 

with Rafi, et al.  (2012) on the fungus  

Cladosporium where their study stated that 

this fungus is widely disseminated in the 

environment and are commonly isolated 

from public use areas. 

This study also observed the cross matches 

and disparity between non-dermatophytic 

molds isolated from the soil and cattle skin 

within the various markets and  the 

implication is that these cattle are brought 

into these markets with new molds 
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embedded within their fur  so possibly if 

they are allowed to stay for a longer time in 

the market environment they may establish 

those molds residing under their skin in the 

area and may also pick up some new molds 

within the environment with their skin.    

The keratinophilic non-dermatophytic 

molds fungi from soil samples within cattle 

markets in both states showed a significant 

difference in their frequency of occurrence 

and this agreed with the study by Seyed, et 

al., (2012), in their work Fusarium 

(11.3%), Penicillum (4.0%), Aspergillus 

(3.6%), Cladosporium (0.4%), Alternaria 

(2.2%), Rhizopus (0.9%) were 
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keratinophilic fungi isolated when they 

analyzed soil samples from parks of   

municipal districts of tetran. Also 

Deshmukh, (2002)  in his work stated that 

most keratinophilic fungi are soil 

inhabitants than dermatophytes.  Another 

study by Ganaie, et al., (2010) revealed the 

presence of Aspergillus species, Fusarium 

species, Rhizopus species, Alternaria 

species, Candida species, Trichoderma 

species and Penicillum species when they 

examined soil from samples Jhansi city for 

keratinophilic fungi using hair baiting 

technique,   Moallaei, et al., (2006) also 

isolated keratinophilic fungi from soil 
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samples collected from forests and farm 

yards and results revealed Aspergillus spp. 

as the second most isolated saprophyte. 

Another work by Nwadiaro, et al., (2015) 

isolated Cladosporium and Trichoderma 

species from barbers‘  

Landfill while Malek, et al., (2013) in their 

study isolated Aspergillus species (15.92%) 

as the highest saprophytic fungi isolated 

when he analyzed soil samples from park 

soils in Gorgan, North of Iran, this studies 

are in agreement with our study. 

From our study and previous studies, it was 

shown that most keratinophilic fungi are 

soil inhabitants and considering that the 
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market is an open environment were these 

animals and human carry out a lot of 

activities  this will certainly encourage the 

proliferation of keratinophilic fungi in new 

frontiers. 

Pathogenecity test carried showed clinical 

signs associated with cutaneous mycoses 

on the tender mice skin. Three out of the 

ten non-dermatophytic molds tested 

showed positive result of lesion production, 

alopecia and discolouration on the albino 

mice skin respectively. The positive 

isolates infective on the mice skin were 

Cladosporium tenuissimum, Aspergillus 

welwitschiae and Absidia corymbifera 
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respectively. The results show that these 

non-dermatophytic molds are capable of 

establishimg superficial infections, as 

reported by Gebreab, (2015), revealing 

Aspergillus species as an important cause 

of dermatophytosis. Marcelo, et al., (2015) 

concurs that Cladosporium species is 

capable of infecting animals and human by 

causing localized superficial lesions while 

Plancastell, et al., (2009) revealed that 

Absidia species are well established 

causative agents of disease in animal and 

man. 

Considering results from pathogenecity test 

on albino mice, out of the 16 non-
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dermatiophytic molds from this study, 14 

were screened for keratinase, 10 showed 

zone of clearance of which Curvularia 

kusanol, Aspergillus welwitschiae, 

Aspergillus flavus, Pestalotiopsis 

microspora, expressed zone of clearance. 

Positive results by these isolates  is an 

indication that they can hydrolyze 

keratinous substances which is one of the 

hardest substrate to degrade  and this can 

justify the reason why some of these non-

dermatophytic molds were able to elicit  

clinical symptoms  on albino mice skin.  

This result was in agreement with reports 

of Beti and Masa, (2018); Marcondes, et 
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al., (2008); Saber, et al.; (2010). It was 

revealed that Aspergillus species, 

Alternaria species, Cladosporium specie, 

Fusarium specie were keratinophytic fungi. 

Also out of 13 non- dermatophytic molds 

screened for amylase enzyme production, 

Aspergillus welwitschiae, Aspergillus 

aculeatus, Aspergillus flavus, on starch 

agar plates showed signs of good producers 

of amylase while isolates such as Fusarium 

lichenicola and Pestalotiopsis microspora 

are not good producers of amylase. 

Amylase enzyme is an important enzyme in 

the hydrolysis of starch which can be found 

in man and animals. This agrees with study 
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by Luis, et al., (2006); Pandey, et al., 

(2000) Sasi, et al., (2010) and Ibatsam, et 

al., (2011) their findings showed that 

Aspergillus species and Fusarium species 

are good producers of amylase. The 

inability of some non-dermatophytic molds 

to grow on the media and show no activity 

of   hydrolysis could be due to its genetic 

constitution, or it could be that they did not 

find the environment enabling so could not 

express their genetic trait. 

For protease screening, Cladosporium 

tenussimum and Fusarium succisae showed 

very high zone of clearance indicating that 

these isolates can secrete protease enzyme 
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while all four Aspergillus species screened, 

showed sign of hydrolysis, although some 

grew moderately while some had a slow 

growth on the media. This is an indication 

that, it has no ability to secrete protease 

enzyme. The ability to secrete protease 

enzyme has been related to fungal 

pathogenecity (Groop, et al., 2009). This 

certainly justifies the ability of 

Cladosporium tenuissimum to elicit lesion 

on albino mice. This work agrees with the 

study by Sudarkodi, et al., (2015); 

Nwadiaro, et al., (2015); Muthukrishnan 

and Mukilarasi, (2016); Suryawanshi and 
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Pandya, (2017) that Cladosporium species 

are good producers of protease. 

Out of the eleven (11) non-dermatophytic 

molds screened for lipase enzyme in this 

study, the ability of Aspergillus 

welwitschiae and Aspergillus flavus to 

express a very high zone of clearance on 

the agar, followed by Fusarium lichenicola 

and Fusarium succisae suggest their ability 

to be a good producer of lipase enzyme. 

The skin posses sebaceous gland that 

secrets lipids which are  hydrolysed by 

lipase. This could explain the reason why 

Aspergillus welwitschiae was able to 

express alopecia on the albino mice skin. 
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This result agrees with work of Charles and 

James (2011), where Aspergillus spp. from 

palmoil mill effluent dump sites were 

observed to be lipase producers. Also 

Razieh, et al., (2015), observed that 

Cladosporium langeronii showed the 

highest lipolytic clear zone on tributyrin 

agar plates. This was not in line with our 

findings. In our work Cladosporium 

tenuissimum did not show any positive 

zone of clearance. On the other hand 

Suseela and Tabitna, (2017), stated   that   

Aspergillus spp., Fusarium spp., and 

Penicillum spp. were some of the fungal 

isolates that showed zone of clearance on 
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phenol red agar plate, when they analyzed 

lipase producing fungi from marine water 

obtained from Machilipatnam Costal 

Region. This was in agreement with our 

study although Penicillum citrinum in our 

work did not show any zone of clearance. 

 Out of 12 non-dermatophytic molds from 

this study subjected to cellulase screening, 

all isolates showed zone of clearance 

except for some Aspergillus species which 

includes Aspergillus   flavus and 

Aspergillus fumigatus, observing they did 

not grow on the media could be attributed 

to lack of genetic composition to produce 

cellulase enzyme. This result agrees with a 
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study carried out by Ibatsam, et al., (2011); 

Ibatsam, et al., (2012) and Kluezek-

Turpeinen, et al., (2005).  

This study has shown that majority of the 

isolates recovered are capable of secreting 

enzyme. This justifies the ability of   some 

of them to elicit lesions on the albino mice 

skin.   

The effectiveness of ketoconazole on most 

of the isolates in this study could be as a 

result of chemical composition of the 

drugs, this is in agreement with Mohamed 

et al., 2015; Gupta and Lyoni, 2015, while 

the resistant pattern of the isolates to most 
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antifungal agents such as voriconazole and 

fluconazole could be attributed to mutation 

or other genetic mediating enzymes 

peculiar to the isolate. For Voriconazole, it 

could also be attributed that the isolates 

have acquired some traits that makes it 

difficult for the drug to clear it completely. 

This study agrees partially with the work of 

Stanislaw, et al., (2012). Based on their 

analysis, they revealed that Aspergillus 

species isolated from dermatological 

specimen were highly susceptible to 

Ketoconazole, Voriconazole, Fluconazole 

and Terbinafine another study by Tzar, et 

al., (2016) revealed that Amphotericin B 
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and Clotrimazole were the most sensitive 

antifungal agents against all moulds except 

Fusarium species. This is not in accordance 

with the findings in this study, on the other 

hand Karina, et al., (2013) also observed in 

their study that Voriconazole expressed 

high efficacy on flamentous fungi 

(Aspergillus and Fusarium). This also does 

not apply in this study. 

Javier, et al., (2008) in their study revealed 

that voriconazole showed an excellent in 

vitro activity against dimorphic fungi and 

opportunistic moulds (Aspergillus spp, 

Fusarium spp), this does not agree with the 

finding in this study. 
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Pearce, et al., (2009) in their work also 

observed that Voriconazole and 

Miconazole were most significantly 

effective than Fluconazole and 

Ketoconazole on Aspergillus spp. and 

Fusarium specie respectively. These  

results is not in line with the findings in 

this study. A study by Emenuga and 

Oyeka, (2013) showed that Fluconazole 

were more sensitive to Fusarium specie 

and Aspergillus species than Ketoconazole 

while in our study the reverse was the case. 

Another study by Brooks, et al.,(1998) 

agreed with our findings in this study when 

they reported that Ketoconazole were more 
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sensitive to the fungal isolates such as 

Aspergillus spp., Fusarium spp. and 

Penicillum spp. recovered from ulcerative 

horses from Florida than Fluconazole. 

Another study by Keith, et al., (2013) 

showed that amphotericin B expressed 

activity on Curvularia species isolated 

from clinical samples while voriconazole 

did not show any activity. This also agrees 

with our findings.  

 The methanolic extract of four medicinal 

plant leaves Euphorbia hirta, Occimum 

grastissium, Mitracarpus scaber and 

Jatropha multifida subjected to 

phytochemical analysis reveals the 
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presence and absence of phytochemical 

compounds at different concentrations 

respectively. For Euphorbia hirta, the 

abundance of glycosides, terpenoids, 

steroids and presence of flavonoid, alkaloid 

in wagner reagent and saponin is an 

indication of presence of secondary 

metabolites which might posses 

antimicrobial qualities. The presence of 

flavonoids in this study is in agreement 

with analysis by Geeta and Padma (2013). 

Another work by Amir, et al., (2011) 

revealed presence of alkaloids, saponin, 

tannin, flavonoids, steroids and cardiac 

glycoside while terpeniod was absence 
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when they carried out phytochemical 

analysis on Euphorbia hirta. 

Occimum grastissium reveals abundance of 

glycoside and terpenoid, presence of 

flavonoid, saponin, phenol, alkaloid with 

mayer and steroids while terpenoid was 

absent. This work agrees with study by 

Afolabi, et al., (2007); Ameh, (2010); 

Gupta, et al., (2011) and Pricilla 

Alexander, (2016) in their work Occimum 

gratissium leaves reveals presence of 

alkaloids, flavonoids, saponin, tannin and 

saponin. On the contrary, Orji, et al., 

(2015) when he screened Occimum 
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grastissium leaves, flavoniod was absent 

while all other compounds were present. 

Mitracarpus scaber reveals abundance of 

glycoside, steroids, terpenoid, tannin, 

alkaloid with wagner and presence of 

flavoniod, saponin and alkaloid with mayer 

while phenol was absent. This result agrees 

with study by Chilaka, et al., (2009) and 

Ouadja, et al., (2018) in their study 

phytochemical analysis of Mitracarpus 

scaber leaves reveals presence of alkaloids, 

tannin, cardiac glycosides and saponin. In 

another work by Shinkafi, (2013), the 

reverse was the case when he analysed the 

qualitative analysis of  Mitracarpus scaber 



463 
 

leaves, his result revealed abundance of 

saponin and flavoniod and presence of 

tannin, alkaloid, glycosides and steroids. 

Jatropha multifida reveals abundance of 

saponin and steroids, presence of 

glycosides, terpenoid, tannin, flavonoid, 

phenol, alkaloid with wagner while with 

mayer reagent alkaloid was absent. This is 

in accordance with a study by Nwokocha, 

et al., (2011); Sallykutty, (2016), in their 

work Jatropha multifida leaves revealed 

presence of alkaloid, tannin, saponin, 

flavonoid and phenol. 

Quantitative phytochemical analysis of the 

total phenolic, flavonoid, tannin and 
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alkaloid present in the plant leaves were 

determined by UV spectrophotometric 

method. The total glycosidic compound 

were found to be in maximum quantity in 

Euphorbia hirta, followed by Mitracarpus 

scaber, Jatropha multifida and then 

Occimum gratissium.The presence of this 

chemical compound in ascending order of 

plants could be attributed to its potentiality 

of possessing antifungal properties. It is 

also an indication that Euphorbia hirta 

could possibly be a good producer of 

glycoside. Our analysis also reveals a high 

content of saponin present in all the four 

plant leaves. Saponin have been known to 



465 
 

posses antifungal, antiyeast and 

antibacterial properties. This analysis also 

revealed a trace amount of flavonoid 

content in all the four plant leaves. This 

disagrees with study by El-Mewafy Abdou, 

et al., 2016, in their analysis methanolic 

extract of Jatropha multifida leaves 

contains significant amount of flavonoid 

(38.22 ±3.26mg/100mg). Alkaloid 

compound was observed to be maximum in 

Occimum gratissium leaves than the other 

plant leaves. Tannin content was observed 

to be in a very high amount in Euphorbia 

hirta leaves than in the other plants. Tannin 

has been known to posses antimicrobial 
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activity as reported by Nouioua, et al., 

2016, when tannin was extracted from the 

Phlomis bovei DeNoe plant, it inhibited 

spore formation of Aspergillus flavus and 

mycelia growth of Aspergillus niger. Our 

result also reveals presence of phenol 

although not in a very high quantity. 

Amongst the plant leaves understudied in 

ascending order Mitracarpus scaber had 

the highest content, followed by Occimum 

gratissium, Jatropha multifida and 

Euphorbia hirta   respectively. This agrees 

with work by Nwokocha, et al., (2011), 

when they analysed phytochemical 

compounds of Jatropha L species in their 
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study, they reported that phenol had the 

least concentration (0.18%). This disagrees 

with the reports of El- Mewafy Abdou, et 

al., 2016, in their study methanolic extract 

of Jatropha multifida expressed highly 

significant content of   phenol (17.09 ± 

0.010mg/ 100g). 

The antifungal susceptibility analysis 

carried out on the methanolic extracts of 

the four plant leaves on 12 non- 

dermatophytic molds showed a significant 

difference in their rate of activity at P< 

0.05. The methanolic extract of Jatropha 

multifida, Occimum grastissimum, 

Euphorbia hirta and Mitracarpus scaber 



468 
 

were tested. Results revealed that all 

isolates were resistant to Jatropha multifida   

in-vitro at all concentrations tested except 

for Fusarium solani that showed a weak 

sensitivity to Jatropha multifida at 

200mg/ml and was attributed to be as a 

result of genetic mutation (RM).  To 

strengthen this, minimum inhibitory 

concentration(MIC) showed that  most 

isolates  had their  MIC at concentration  > 

200mg/ml  except  Penicillum citrinum  

that expressed its  MIC at a concentration 

of  100mg/ml and minimum fungicidal 

concentration (MFC) at 200mg/ml, while  

Aspergillus  fumigatus and Fusarium 
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succisae  showed  its  MIC at 200mg/ml 

and MFC > 200mg/ml  respectively. This 

could be attributed to antimicrobial 

potentials of Jatropha multifida leaves due 

to the presence of primary and secondary 

metabolites. This agrees with a study by 

Sillma, et al., (2014), in their work it was 

stated that methanolic extract of Jatropha 

multifida leaves inhibited growth of fungus 

at an MIC of 25µg/L. 

Results from this study,revealed that the 

selected isolates were sensitive to Occimum  

grastissimum  at different concentrations 

and expressed different diameter zones of 

inhibition while MIC carried out on the 
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isolates  revealed that  some of the isolates 

had MIC at 100mg/ml and  MFC at  ≥ 

200mg/ml  while some  had  MIC at  

200mg/ml  and MFC >200mg/ml. This 

result is an indication that Occimum 

grastissimum possess strong antimicrobial 

potentials .This could be attributed to the 

presence of phytochemical compounds 

such as steroids, terpenoids which are 

known for their numerous importance and 

use in traditional medicine. This agrees 

with previous works by Ameh, 2010, in 

their work antimicrobial activities of leaves 

of Occimum grastissimum were observed. 

Another by Orji, et al., (2015) concords 
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that Occimum grastissium  leaves posseses 

antifungal   properties. In yet another   

study by Adekunle   and Uma, (2005) 

stated that Occimum grastissium leaf 

extract at higher concentration did not 

support growth of fungi (Absidia 

blakslseeana, Macrophomina  phareolina 

and  Fusarium  solani). This is also in 

agreement with our findings. 

Methanolic extract  of  Euphorbia hirta  

leaves  tested for antifungal susceptibility 

on  the isolates revealed that 9 isolates were 

sensitive to the extract  at  different 

concentrations and  different diameter 

zones of inhibition  ranging from 10mm to 
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20mm  while 3 were resistance to of the 

extracts.  To  strengthen this, MIC of the 

extract was carried out and it was observed 

that  the 3 isolates  that  were  resistance 

had their MIC at concentration above 

200mg/ml others that were sensitive had 

their MIC at concentration between 

100mg/ml and 200mg/ml except 

Pestalotiopsis microspora that had its MIC 

at concentration  ≥ 50mg/ml and MFC at  

concentration  ≥ 100mg/ml  while  

Penicillum  citrinum  had its MIC at 

concentration  ≥  25mg/ml  and its MFC at  

concentration ≥  50mg/ml.  This is an 

indication that methanolic extract of 
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Euphorbia hirta leaves posses antifungal 

properties that are effective on these 

isolates and this can be attributed to 

presence of active ingredients present in the 

leaves extract. This is  not  in  agreement 

with  a work by  Waeem, et al., (2017), 

who observed  that  ethanolic  extract of 

Euphorbia  hirta (leaves)  showed  no 

antifungal activity on  Aspergillus  

fumigatus   and  Aspergillus  niger  using 

dics diffusion method.  IIondu and Bosah, 

(2015) in their study also concurs that leaf 

extracts of   Euhorbiaceae posses growth 

inhibition against fruit rot fungi.  
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Antifungal sensitivity tests carried out on 

methanolic extract of  Mitracarpus  scaber  

leaves were tested for antifungal effects on 

the isolates and results revealed  that the 9 

fungal isolates were sensitive to extract at 

different concentrations and different 

diameter zones of inhibition ranging from 

5mm to 15mm, three (3) of the isolates 

were resistant to this extract. To strengthen 

this, minimum inhibitory concentration 

(MIC) against the fungal isolates ranged 

from >200mg/ml  to 25mg/ml and MFC 

from >200mg/mi to 50mg/ml, while 

Absidiacorymbifera had both MIC and 

MFC >200mg/ml. This is an indication that 
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Mitracarpus scaber is highly effective 

against these molds recovered from this 

study which could be attributed to presence 

of active phytochemical compounds 

although its concentration wasn‘t high 

enough to inhibit Absidia. This is in 

agreement with work by Abere, et al., 

(2007), in their study antimicrobial activity 

of Mitracarpus scaber ―zucc‖ were 

analysed on agar plates and concentration 

ranging between 25mg/ml and 300mg/ml 

were used to evaluate minimum inhibitory 

concentration (MIC). From their results it 

was observed that fungal isolates such as 

Candida albicans had MIC at 75mg/ml. 
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Another study by  Anejionu  et al., (2012)  

analysed  the efficacy of ethanolic extract 

of  Mitracarpus  scaber  against  fungal 

isolates ( mould and yeast)  and results 

revealed  that  clincal isolates showed 

sensitivity at 50µg/ml-1. This is also in 

agreement with our study. According to 

Cimanga, et al., (2004) in their work 

Mitracarpus scaber expressed antifungal 

activity against Aspergillus flavus, 

Microsporum canis and Candida albicans 

with MIC and MFC <65µg/ml. This also is 

inaccordance with our study.  

5.1 CONCLUSION 
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Infestation  of  the animals̕  skin , cattle 

especially, has  drawn  alot of global 

concern as this  leads  to the  production of  

small-size cow, superficial destruction of 

animal skin, thereby giving  rise to heavy 

economic losses in the farms and  low  

quality production  of   hides and skins for 

leather manufacturing industries. This 

study has reaffirmed that the non-

dermatophytic molds are also capable of 

estabilishing cutaneous mycoses as was 

observed when subjected to pathogenecity 

test and enzymes screening test. Also the 

study estabilished ketoconazole as an 

outstanding conventional drug of choice 
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and suggests that some of our local plant 

leaves can be harnessed as they posses 

some antimicrobials potentials due to 

presence of phytochemical compounds they 

posses.   

5.2 SUMMARY OF FINDINGS   AND   

CONTRIBUTIONS TO   

KNOWLEDGE 

Following  this  research , hence  the  

following may  be  considered  as  the  

study̛̛ s  contribution to  knowledge; 

1)   This  study  has  re-estabilished  that  

the  non-dermatophytic  molds (NDMs)  



479 
 

may  infact  be  the  prevailing  causative 

agents of  cutaneous  mycoses.  

2) This study estabilished the effects of 

cattle rearing and air environment. Agar  

plates  exposed  within  the  cattle  market  

on  examination  showed  substantial  

quantity   of the  non-dermatophytic  

molds obviously  suspended  in  the  

atmosphere.  The  implication  of  this  is  

that  the  air  quality  within  the  vicinity  

of  the  cattle  market  may  be  severely  

compromised 

3) Considering also the  obvious  cross 

match  and  disparity  between  non-

dermatophytic  molds   isolated from the  
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soil  and  that  isolated  from  the  cattle  

skin   from  both  States,  it  implies  that 

movement  of  cattle  from  one  location  

to  another  and  settlement  of cattle  

colony  would definitely lead to 

introduction of new NDMs  in  areas 

thereby predisposing cattle to NDMs 

through contact with infested soil. 

4) This  study  revealed  ketoconazole  as  

an  outstanding  antifungal  

chemotherapeutic  agent  as  was  

observed  when  it  was  subjected  to  

antifungal  sensitivity  test  on  these  

non- dermatophytic  molds  with  other  
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antifungal  chemotherapeutic  

counterparts. 

5) Amongst the four methanolic plant 

extract studied Mitracarpus scaber was 

most effective against the fungal isolates 

tested followed by Euphorbia hirta and 

Occimum gratissium. 

 

5.3  RECOMMENDATIONS 

1)  Cattle should be kept in columns in 

trucks while on transit to reduce the 

tendency of incurring trauma on the 

skin, which paves way for these non-

dermatophytic molds gaining access 

into the tissues. 
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2) Regular checks by veterinary doctors 

should be ensured. 

 

3)  The cattle markets should be placed 

on regular fumigation exercise in order 

to get rid of pollutants in the atmosphere 

and also decontaminate the soil in order 

not to predispose buyers and sellers to 

serious health challenges and cattle to 

skin infection. 

4) Animal handlers should ensure that 

habits of washing their hands before and 

after handling these animals are taken 

seriously since they come incontact with 

these animals more often. 
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5) Some of the local plants leaves 

studied in this research work should be 

harnessed as they possess antifungal 

properties.  
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APPENDIX 1: Analysis   of  variance  

(anova)  to  determine  the freouency of  

occurrence    of non-dermatophytic 
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molds isolated from air   within  the 

market  in  Abia  state 

Setups   Frequency 

occurrence 

Ubakala market                                 1.6250   ±   0.3750 

 

Ahia Udele market                              2.7500   ±   0.4910 

 

Lokpanta market                                 3.1250   ±   0.6928 

 

   

Mean ± standard error of mean 

I   accept the null hypothesis that there is 

no significant different in the frequency 
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occurrence of non- dermatophytic molds 

isolated from air within the market   in 

Abia State at (P=0.05). 
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APPENDIX 2: Analysis  of  variance ( 

anova)  to  determine  the frequency  

occurrence  of non- dermatophytic  

molds isolated  from air within the 

market in Imo state 

Setup             Frequency  

occurrence 

 

Afor Ogbe   market                               4.1250   ±   0.5154 
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Ekeubahaeze  

market                          

2.2500   ±    0.6478 

Okigwe   market                                    2.1250    ±   0.7425 

 

 

Mean   ±   standard error of mean 

 I accept the null hypothesis   that there is 

no significant difference in frequency 

occurrence of non- dermatophytic molds 

isolated from air in Imo State at (P= 0.05). 
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APPENDIX 3: Analysis of variance 

(anova) to determine the frequency 

occurrence of non-dermatophytic  molds 

isolated from  soil within market in Abia 

state 

 

Setups                                                                
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Frequency 

occurrence 

 

Ubakala market                                                6.1667   ±   1.8514 

 

Ahia Udele market                                            1.0000   ±   0.6325 

 

Lokpanta market                                                3.8333    ±    0.6009 

 

 

Mean   ±   standard error of mean  

I   reject the null hypothesis and accept the 

alternative hypothesis that there is 

significant difference in frequency 
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occurrence of non- dermatophytic molds 

from soil in cattle market in Abia State at 

(P = 0.05). 
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APPENDIX 4: Analysis of variance 

(anova) to determine the frequency 

occurrence of non- dermatophytic molds 

isolated from soil within the market in 

Imo state 

Setups Frequency 

Occurrence 

AforOgbe market                                        4.0000   ±   0.9820 

 

Ekeubahaeze   

market                                 

2.8750    ±   0.7181 

 

Okigwe  market                                             2.6250     ±   

0.8852 

 

 



625 
 

 Mean   ±   standard error of mean 

I accept the null hypothesis that there is no 

significant difference in the frequency 

occurrence of non- dermatophytic   molds 

from soil in cattle market in Imo State at (P 

=0.05). 
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APPENDIX 5: Analysis  of  variance  ( 

anova)  to determine  the  mic̛̛̛̛s   of the   

four  selected   plant ( leaves) extract  

against  12  non—dermatophytic   molds  

isolated  from  the  study 

                                                       For MIC 

(mg/ml)                                                 

Isolates                                                       
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Mean 

 

Jatropha multifida 191.67   ±   8.33c 

 

Occimum   

gratissium 

145.83   ±   16.81bc 

 

Euphorbia  hirta 125.00   ±    20.64b 

 

Mitracarpus scaber 50.00     ±    14.10a 

 

 

 Mean ± standard error of mean 

Columns with different superscripts are 

significantly different at (P < 0.05).   
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APPENDIX 6: Analysis of variance 

(anova) to determine mfc of four selected 

plant (leaves) extract against 12 non- 
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dermatophytic molds isolated from the 

study 

                                                For MFC 

(mg/ml) 

 

   Isolates                                                                   Mean 

 

Jatropha multifida 200.00   ±   0.00b 

 

Occimum 

gratissium                                                  

191.67   ±   8.33b 

 

Euphorbia hirta                                                             166.67 ±   17.77b 

 

Mitracarpus  83.33    ±  12.81a 
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scaber  

 

Mean   ±   standard error of mean. 

Columns with different superscripts are 

significantly different at (P < 0.05) 
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APPENDIX 7: Multiple Comparison 

Analysis On Minimum Inhibitory 

Concentration (Mic) And Minimum 

Fungicidal Concentration (Mfc) For 

Euphorbia hirta, Occimum gratissimum, 

Jatropha multifida AND Mitracarpus 

scaber 

 

ONEWAY MIC MFC BY ISOLATES 

  /STATISTICS DESCRIPTIVES 

  /MISSING ANALYSIS 

  /POSTHOC=TUKEY LSD ALPHA 

(0.05). 
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at the 0.05 level. 

 

Homogeneous Subsets 

MIC (Mg/ml) 

 

ISOLA

TES N 

Subset for 

alpha = 

0.05 

 1 2 3 

Tuk

ey 

HS

Mitraca

rpus 

scaber 

12 

50.

00

00 
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D
a
 Eupho

bia 

hirta 

12  

125

.00

00 

 

Occim

um 

gratissi

um 

12  

145

.83

33 

14

5.8

33

3 

Jatroph

a 

multifid

a 

12   

19

1.6

66

7 

Sig. 
 

1.0

00 

.78

2 

.17

8 
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Means for groups in 

homogeneous subsets are 

displayed. 

a. Uses Harmonic Mean 

Sample Size = 12.000. 

MFC (Mg/ml) 

 

ISOLA

TES N 

Subset 

for 

alpha = 

0.05 

 1 2 
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Tuk

ey 

HS

D
a
 

Mitraca

rpus 

scaber 

12 

83.

333

3 

 

Eupho

bia 

hirta 

12  

166

.66

67 

Occim

um 

gratissi

um 

12  

191

.66

67 

Jatroph

a 

multifid

a 

12  

200

.00

00 
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Sig. 
 

1.0

00 

.19

9 

Means for groups in 

homogeneous subsets 

are displayed. 

a. Uses Harmonic Mean 

Sample Size = 12.000. 
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APPENDIX 8 
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APPENDIX   9 
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APPENDIX 10: Frequency of 

occurrence of non- dermatophytic molds 

genera isolated from Abia and Imo states 

Nigeria 

 

GENUS    TOTAL 

OCCURRENCE  %   

OCCURRENCE 

Aspergillus Species  338    

 43.6 

Fusarium Species   269    

 34.7 
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Penicillum Species   23    

 3.0 

Cladosporium Species  38    

 4.9 

Pestalotiopsis Species    1    

 0.1 

Talaromyces Species   1    

 0.1 

Absidia Species   100    

 12.9 

Curvularia Species    5    

 0.6 

Total      775  
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APPENDIX 11: Frequency of 

occurrence of non – dermatophytic 
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molds from  cattle skin in Abia state and 

Imo statesNigeria. 

 

Isolates    Abia State  Imo State    

  Total (%) 

Aspergilluscitrinum 18        5  

 23(30)  

Aspergillusfumigatus      21        7 

  28(3.6) 

Aspergillusterreus       8       13 

  21(2.7) 

Aspergilluswelwitschiae      67       38

   105(13.5) 
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Aspergillusflavus       50        26  

  76(10.0) 

Aspergillus aculeatus 33       36  

 69(9.0) 

Aspergillus sydowii       16       23

   39(5.0) 

Talaromyceskendrinckii       0        1

   1(0.1) 

Curvulariakusanol        0        5 

  5(0.6) 

Cladosporium tenuissium      20        

18   38(4.9) 

Pestalotiopsismicrospora       0        1

   1(0.1) 
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Fusarium solani       10       15 

  25(3.2) 

Fusarium lichenicola 87         52          

  139(17.9) 

Fusarium succisae       56       34   

   90(12.0) 

Fusarium oxysporum 0       15  

  15(2.0) 

Absidia corymbifera       63       37

   100(12.9) 

Total         449                 326

      775  
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APPENDIX 12: Frequency of 

occurrence of non – dermatophytic 

molds  from cattle skin in Abia state. 

 

Isolates         Ubakala/           Ahia Udele/

  Lokpanta/    Total(%)                        

  

           Abia Central Abia South            

Abia South 

Aspergillus  citrinum     9       7                    

2 18(4.0)  

Aspergillus fumigatus    11   7          

3  21(4.7) 
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Aspergillus terreus  4    4          

0   8(2.0) 

Aspergillus welwitschiae    13   21  

       33   67(15.0) 

Aspergillus flavus   20    7          

23  50(11.1) 

Aspergillus aculeatus 11       14  

       8       33(7.3) 

Aspergillus sydowii       7        0

   9       16(3.6) 

Fusarium solani                 4   6 

         0       10(2.2) 

Cladosporrum tensussium       5   9 

         6       20(4.5) 
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Fusarium lichenicola     26    29  

       32                87(19.4) 

 Fusarium succisae                5  

 27                   24                56(12.5) 

Absidia corymbifera    19   20                   

24                63(14.0) 

Total                134   151  

     164                    449 
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APPENDIX 13: Frequency of 

occurrence of non – dermatophytic 

molds  from cattle skin in Imo state. 

 

Isolates   Afor  Eke                 Okigwe         

Total (%)  

      Ogbe                       Ubahaze

  

Pencillum Citrinum       5           

0          0  5(1.5) Aspergillus 

fumigatus             0           3          

4  7(2.1) 

Aspergillus terreus  10           3  

        0  13(4.0) 
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Aspergillus welwitschiae 12          16 

                  10  38(12.0) 

Aspergillus flavus  16            0                    

10  26(8.0) 

Aspergillus aculeatus 13           6        

17 36(11.0) 

Aspergillus sydowii        4   19 0 

 23(7.1) 

Talaromyces kendrinkii       1           0 

         0    1(0.3) 

Curvulara kusanol        5           0 

         0   5(1.5) 

Cladosporrum tenuissium10           0  

        8  18(5.5) 
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Pestalotiopsis microsporum1           

0          0                   1(0.3) 

Fusarium solani         9           6  

        0  15(4.6) 

Fusarium lichenicola  16   16                     

20 52(16.0) 

 Fusarium succisae                   14           

8                    12  34(10.4) 

Fusarium oxysporum 10                       0 

          5 15(4.6) 

 Absidia corymbifera 14            7               

16                  7(11.3) 

Total         140                      

84          102               326 
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APPENDIX 14: Frequency of 

occurrence of non – dermatophytic 

molds  from cattle skin with lesion only 

in Abia state. 

 

 

Isolates Ubakala   Ahia Udele   Lokpa 

Total (%)  
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     Market                  Market              

Market 

Penicillum citrinum       0            

3                          0     3(5.0) 

Aspergillus fumigatus 0            1 

   0     1(2.0) 

Aspergillus welwitschiae      0            

7   6               13(21.3) 

Aspergillus aculeatus 1            2 

              0                3(5.0) 

Aspergillus flavus        0           1 

              2     3(5.0) 

Aspergillus sydowii        0           

0    2                 2(3.3) 
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Cladosporrum tenuissinum       1           

2               1              4(7.0) 

Fusarium lichenicola 2           2               

4                    8(13.1) 

Fusarium succisae        0           7                         

5                12(20.0) 

Absidia corymbifera        1           

7               4                    12(20.0) 

Total           5                                32                       

24   61  
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APPENDIX 15: Frequency of 

occurrence of non dermatophytic molds 

from cattle skin with lesions only in Imo 

state, Nigeria. 

 

Isolates                          AforOgbe     

Ekeubahaeze    Okigwe                Total 

(%) 

                     Market       

Market      Market 
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Aspergillus welwitschiae          5                      

4          11    20(28.2) 

Aspergillus aculeatus 7   4           

0    11(15.5) 

Aspergillus flavus           0   0           

1    1(1.4) 

Aspergilllus sydowii           2           

4  0    6(8.5) 

Talaromyces kendrinckii          1            

0  0    1(1.4) 

Cladosporium tenuissinum         4  0   

0    4(5.6) 
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Pestalotiopsis microsopora         1   0 0

   `1(1.4) 

Fusarium lichenicola 6            3                     

1   10(14.1) 

Fusarium succisae          0            1   

6   7(9.9) 

Absidia  corymbifera 4            2 4 

  10(14.1) 

Total           30           18                   

23  71 
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APPENDIX 16: Frequency of 

occurrence of non dermatophytic molds 

isolated from air within the market in 

Abia state 

 

 

Isolates    Ubakala Ahia Udele     

Lokpanta    Total 

     Market Market      

Market  (%) 
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Penicillumm citrinum   2  3  5 

   10 (16.7) 

Aspergillus welwitschiae  3   3   6 

  12 (20) 

Aspergillus flavus    2   2   4 

   8 (13.3) 

Aspergillus aculeatus   2   2   2

   6 (10) 

Aspergillus sydowil    0   2   

 0   2 (3.3 

Clasdosporium tenussimum  0   2  

 2   4 (6.7)  

Fusarrium lichenicola   2   2   2  

  6 (10.0) 
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Absidia corymbifera    2   6  

 4   12(20.0) 

Total      13    22   

 25   60 
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APPENDIX 17: Frequency of 

occurrence of non dermatophytic molds 

isolated from air samples in Imo state. 

 

Isolates    Afor Ogbe

 Ekeubehaeze    Okigwe          Total 

     Market Market 

 Market  (%) 
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Penicillum citrinum    3  2 

  0 5(7.4)  

Aspergillus welwitschiae  5  3  

 4 12(17.6 

Aspergillus flavus    5  3  

 0 8 (11.8) 

Aspergillus aculeatus   4  1  

 3 8 (11.8) 

Clasdosporium tenussimum  1  0 

  1 2 (3.0) 

Fusarium lichenicola   5  5  

 4 14 (20.6) 

Fusarium oxysporum   5  0  

 0 5 (7.4) 
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Absidia corymbifera   5  4  

 5 14 (20.6) 

Total       33  18   17    

68 
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APPENDIX 18: Frequency of 

occurrence of non dermatophytic molds 

from soil in cattle market in Abia, 

Nigeria 

 

 

Isolates    Ubakala Ahia Udele        

Lokpanta  Total 

     Market Market    

Market   (%) 
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Aspergillus flavus    6  0   6 

  12(18.2) 

Aspergillus welwitschiae  6   4   3 

  13 (20.0) 

Aspergillus sydowil    0   0   

 2   2 (3.0) 

Fusarium Succisae    3   0   3

  6 (9.1) 

Fusarium lichenicola   9   1  4  

  14 (21.2) 

Absidia corymbifera    13  1 

 5   19 (29.0) 

Total       37  6  23 

 66 
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APPENDIX 19: Frequency of 

occurrence of non dermatophytic molds 

from soil in cattle market in Imo state, 

Nigeria 

 

Isolates    Afor Ogbe

 Ekeubehaeze   Okigwe          Total 

     Market Market   

Market   (%) 

 

Aspergillus flavus     5  5   6 

  16(21.1) 
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Aspergillus welwitschiae              8   4 

  2   14 (18.4) 

Aspergillus sydowil      0   2   

 0   2 (3.0) 

Fusarium succisae    4   3   3 

 10 (13.2) 

Fusarium lichenicola               6   5

  5    16 (21.1) 

Fusarium Solani    2   0  0  

  2 (3.0) 

Cladosporium tenussimum   1   0 

 0    1(1.3) 

Absidia  corymbifera   6  4  5 

  15 (20.0) 

Total      32  23  21  76 
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APPENDIX 20: Frequency of 

occurrence of keratinophilic non 

dermatophytic molds from soil within 

cattle market in Abia state using hair 

bait technique 

 

Isolates    Ubakala Ahia Udele     

Lokpanta  Total 

     Market Market    

Market  (%) 

 

Penicillum citrinum    0  0 

 2  2 (6.0) 

Aspergillus flavus    3  2   4 

  9(26.0) 
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Aspergillus aculeatus   0   0   2 

  2 (6.0) 

Aspergillus welwitschiae  4   3   0 

  7 (20) 

Absidia corymbifera   3  3  3 

  9 (26.0) 

Fusarrium lichenicola   2  2  2

  6 (17.1) 

Total       12  10  13 

 35 
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 APPENDIX 21: Frequency of 

occurrence of keratinophilic non 

dermatophytic  molds from samples 

from within cattle markets in Imo state 

using hair bait technique  
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Isolates    Afor Ogbe

 Ekeubehaeze    Okigwe  Total 

     Market Market 

 Market  (%) 

 

Penicillumm citrinum   0  0  

 1 1(2.2)  

Aspergillus flavus   3  2   2

 7(16.0) 

Aspergillus aculeatus   2  0  

 2 4 (9.0) 

Aspergillus fumigatus   0  0  

 2 2 (4.4) 
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Aspergillus welwitschiae  2   4   

 3  9 (20.0) 

Cladosporium tenussimum   0  0

   1 1 (2.2) 

Absidia corymbifera   3  4  

 0 7 (16.0) 

Fusarrium lichenicola   2  3  

 2 7 (16.0) 

Fusarium Succisae    2   1              

2 5 (11.1) 

Aspergillus terreus    0  0  

 2 2(4.4) 

Total        14                    14 

  17    45 
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APPENDIX 22: Some laboratory 

equipments used during this research 
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CENTRIFUGE MACHINE 

 

 

 

 

 

NANODROP MACHINE 

PCR MACHINE ELECTROPHORESIS 

TANK 
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HEATING MANTLE 

 

 

 

 

 

 

SOXHLET EXRACTOR 
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ROTARY EVAPORATOR 
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APPENDIX 23: Hair bait technique 

plate (a), agar plate exposed at strategic 

point within the market (b), some lesion 

elicited on albino mice used for 

pathogenecity test (c &d) 
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B A 

D C 
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APPENDIX 24: Some local plants used 

in this study; Euphorbia hirta (A), 

Occimum gratissimum (B), Jatropha 

multifida (C) 
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APPENDIX 25: Result from  nano drop  

1000  spectrophotometer 

 

A 

C 

A B 
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APPENDIX 26: Equipments and 

glassware: 

These items of equipment and glassware 

used: 

Microscope: It was used to observe the 

microscopic view of the fungal isolates  

Cell disruptor Machine (Distruptor 

Genie): Used to break the cell membrane 

during DNA extraction used for PCR 

analysis. 
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Centrifuge (Sorvall MC 12V): Used to 

separate DNA from other cell debris. 

Hot air oven (gallenkamp England):It was 

used for sterilization of all equipment made 

of glassware at 160̊ C for 1hr. 

Incubator (gallenkamp England and 

Uniscope-SM9082,Surgifield medicals 

England): It was used for incubating 

culture media used at 27 ̊ C. 

Autoclave (gallenkamp England): It was 

used for sterilization of all culture media 

used at 121 ̊C for 15mins. 

Transilluminator (PrepOneTM Sapphire 

blue light): It is used to visualize ethidium 

bromide- stained DNA in gels. Always 
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wear protective eyewear when observing 

DNA on a transilluminator to prevent 

damage to the eyes from UV light.P 

Weighing balance (MB- 2610 Made in 

China): It was used for the purpose of 

weighing appropriate media and plant 

extract. 

Eppendorf pipette (Uniscope, Labnet, 

Oxford research pipette): Used during 

centrifuging and PCR analysis. 

Microwave (Panasonic NN-SM332W): It 

is used to dissolve agarose powder with 

Tris-borate-EDTA (TBE). 

PCR Machine (GeneAmp PCR system 

9700): It is used for amplification of DNA. 
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Spectrophotometer (Nanodrop 1000): It is 

used to test DNA purification and 

quantification. 

Glasswares (Pyrex, England): Conical 

flasks, Measuring Cylinder, Test tubes 

were the glasswares used. 

Agarose Voltameter ( model EPS-

300,11v, size 1-34 well,CBS Scientific 

company Inc): It is used to convey electric 

current to the agarose gel. 

Surgical syringe (Visconject ADVTM): It is 

used to dispense fluids. 

Soxhlet extractor: It is used to extract of 

active ingredients from the local plant 

leaves. 
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Rotary evaporator: It was used to dry the 

extracts. 

Nanodrop scale: To test the level of purity 

of DNA extracts. 

Sterilization of Material 

Asceptic standard was ensured in this 

study. The material used were sterilized by 

standard laboratory methods as described 

by (Chesbrough, 2010).  

Glass wares were washed with detergent 

under running tap and sterilized with hot 

air oven at 160ºC for 1 hour. Glass rod 

spreader (hockey stick) was dipped 

intermittently in absolute alcohol and 

brought over a burning flame to burn off 
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while inoculation wire loop was sterilized 

intermittently by flaming to red hot over a 

bunsen flame and warming gently in the air 

to cool. 

Culture media were sterilized by 

autoclaving at 121ºC for 15 minutes at 

15psi pressure unit. Hands were washed 

intermittently in running tap water. Sterile 

disposable hand gloves and nose masks 

were worn and replaced intermittently to 

avoid contamination. 

Preparation of Media 

The media used for this study were 

prepared according to the manufacturer‘s 

instruction on the product labels.  
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Sabouraud Dextrose Agar  

60g of the powder was dissolved in 1 litre 

of deionised water and allowed to stand for 

10 minutes for complete dissolution.  It was 

swirled to homogenize and sterilized by 

autoclaving at 121ºC for 15 minutes. It was 

allowed to cool to about 40ºC. Plates were 

prepared, containing 20mg of 

chloramphenicol to inhibit bacteria growth. 

It was then poured 20ml into sterile 

disposable petri dishes and allowed to 

solidify at room temperature. They were 

then stored in the refrigerator until required 

for use. 

 


