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ABSTRACT  

Objective: This study aims to The research aimed at a comparative study the effect of natural and synthetic musk compared to creams that have an 
anti-fungal and anti-bacterial effect on the growth of Candida albicans that causes vaginal diseases in women, as well as the growth of the bacteria 
strains include Staphylococcus aureus, Bacillus subtilis, which would be more effective in inhibiting the growth of these microbes and Achieve the 
recommendation of the Prophet Muhammad for women to treat the vagina with natural musk, find alternatives to synthetic antibiotics, and reduce 
their negative effects on human health. 

Methods: This study investigates the antagonistic effect of Anti fungal and bacterial Cream and different natural type {Musk (N. M), Black Musk (B. 
M)} and chemical Musk {white Musk (W. M), cream Musk (M. C) } on some microorganisms. The types of yeast Candida albicans HVS and the 
bacteria strains include Staphylococcus aureus, Bacillus subtilis, were tested by means of disk diffusion, 

Results: Results indicated that Musk has inhibitory effects on the growth of study microorganisms Musk contains active substances similar to 
antibiotic, alkaloids and volatile oils present in them as they have the ability to stop the growth of many microorganisms. The effect of natural musk 
was higher than the effect synthetic musk, And the microbes were the most sensitive to musk is Bacillus subtilis. As for anti-microbial creams, the 
effect of the anti-bacterial cream was more effective in their suppression compared to all kinds of musk unlike the anti-fungal cream which gave a 
negative result. 

Conclusion: This study showed that the different concentrations of natural musk have an effective role in inhibiting some of the microbes of this 
vaginal pathogen, and it has given a positive opposite result to these microbes, and therefore it can be used as a natural antibiotic that reduces side 
effects on females and the environment. 
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INTRODUCTION 

Antimicrobial resistance refers to the evolutionary capacity 
developed by microorganisms such as bacteria, fungi and parasites 
to fight and neutralize an antimicrobial agent. According to the 
World Health Organization [1], the optimism of the early period of 
antimicrobial discovery has been tempered by the emergence of 
bacterial strains with resistance to this therapeutics. Today, 
clinically important bacteria are characterized not only by single 
drug resistance but also by multiple antibiotic resistances, the legacy 
of past decades of antimicrobial use and misuse. Drug resistance 
presents an ever-increasing global public health threat that involves 
all major microbial pathogens and antimicrobial drugs. The number 
of pathogens presenting multidrug resistance has had an 
exponential increase in recent times and is considered an important 
problem for public health Chemical treatment of these diseases by 
antibiotics has its side effects on human health, in addition to the 
possible development of resistant microbial strains which may cause 
various problems [2]. 

Because of the side effects and the resistance that pathogenic 
microorganisms build against the antibiotics, therefore, it is 
worthwhile to look for an alternative cure such as extract biological 
active compounds from plants species that used in herbal medicine 
[3] or Musk [4-6]. Animal Musk is one of the natural substances. 
Many investigations were carried out to study the use of natural 
sources to inhibit the growth of many pathogenic microorganisms 
for human, animals and plants, Musk also proved more effective 
against the tested fungi more than Nystatin antibiotic [7]. Musk is 
formed of several compounds, the main compound which causes the 
odour is muscone (3-methylcyclopentadecan-one-1) the active 

ingredient of musk [8], has medicinal properties, Other compounds 
present in musk include steroids, paraffin, triglycerides, waxes, 
muco pyridine, other nitrogenous substances and fatty acids [9, 10]. 
It has been long used in traditional medicine a sedative [8]. 

Musk has been used as a perfume since ancient times. “The name 
“musk” has encompassed a wide variety of substances with 
somewhat similar odours although many of them are quite different 
in their chemical structures” [11]. This includes artificial substances 
such as castoreum, platinum, crocus, amber and valerian with 
similar odours which at present are the ones that are used almost 
exclusively [12]. Natural musk has an inhibitory effect due to its 
composites and metabolic yields such as alkaloids, flavonoids, 
sterols and antibiotics. These composites may disrupt bacterial and 
fungal cells through raising the permeability of cell membranes 
causing leak important substances that led to cell death. Also, it may 
inhibit the microbes by preventing the synthesis of nucleic acids 
causing the construction of abnormal proteins. Volatile oils in musk 
could be the reason for its inhibitory effect [13, 14]. This study aims 
to investigate the antagonistic effect of Musk as a natural and 
chemical score on different type's organisms. The previous study has 
shown that musk has a fungi static fungicidal, parasitotic, 
bactericidal and bacteriostatic effect [7]. Musk is known to have 
been used in medicine and as a fragrance since 3500 BC. The musk 
scent was thought to have been used in the early civilizations of 
ancient China and ancient India in ritual purposes [15]. 

Musk is currently used for expensive perfume all over the world and 
for traditional medicine in oriental countries, has medicinal 
properties, It has been long used in traditional medicine a sedative 
and [10, 16, 17], stimulant of the heart, nerves, breathing, sexual in 
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resuscitation and refreshment, promoting blood flow and clearing 
channels, detumescence and alleviating pain [18]. It is also thought 
to be effective against snake venom and as an anti-inflammatory 
agent and to treat a variety of ailments [19, 20], the musk, many 
investigations were carried out to study the use of musk to inhibit 
the growth of many pathogenic microorganisms for human, animals 
and plants [21] mentioned that 25% of musk gave the highest 
percentage of suppression of biomass for each of A. niger, F. 
oxysporum and C. albicans [4]. 

Reported the ability of musk to inhibit the growth of Penicillium 
puberulum fungus. Saddiq and Kalifa, (2011) [14] proved the 
effectiveness of musk and sider extract in treating renal 
mycotoxicity, AL-Jobori et al., (2014) [6] reported that musk has 
inhibitory effects on the growth of Cryptococcus neoformans, 
Candida albicans and Saccharomyces cerevisiae, results also showed 
that the musk was more effective than antibiotics. Badawy et al., 
(2014) [5] mentioned that Musk is a safe natural product having the 
privilege of being anti Trichomonas vaginalis as well as an antifungal 
[22] 

Staphylococcus aureus is one of the dangerous pathogenic bacteria 
that lived mainly in nasal membranes and skins of human or animals 
causing inflammations, blisters, sources as well as complication of 
acute wounds and burns resulting in inflammation of urinary tract, 
ear, eye and blood sepsis [23]. Some of the yeasts also cause skin 
lesions such as Candida albicans which live and found in the gut, 
mouth and vagina and cause diseases in case of natural immune 
deficiency. It also infects nails and changes its color to yellowish-
green or dark [24]. The research aimed at a comparative study the 
effect of natural and synthetic musk compared to creams that have 
an anti-fungal and anti-bacterial effect on the growth of Candida 
albicans that causes vaginal diseases in women, as well as the 
growth of the bacteria strains include Staphylococcus aureus, Bacillus 
subtilis, which would be more effective in inhibiting the growth of 
these microbes. 

MATERIALS AND METHODS 

Materials 

Musk 

Natural Musk (N. M), Black Musk (B. M), white Musk (W. M). 

Microorganism strains 

Candida albicans HVS 2380 and Staphylococcus aureus was obtained 
from Regional Laboratory, King Saud Medical City, Saudi Arabia, 
bacillus subtilis, Laboratory of King Khalid University Hospital, Saudi 
Arabia. They were incubated at 37 °C 

Media 

Mueller-Hinton agar (MHA) were used as a base medium for a 
screening of antibacterial activity, and Sabouraud dextrose agar 
(SDA) while was used for yeast. The media was previously 

prepared/liter distilled water, then sterilized it in wet sterilization 
by autoclave at15L/square inch for 20 min. 

Methods 

Experimental study in vitro 

The experimental study in vitro for screening bacterial and yeast 
activity was carried out according to the agar disc diffusion method; 
The (MHA for bacteria) and (SDA for yeast). The CLSI document M44 
guidelines for antifungal disk diffusion susceptibility testing, disk 
diffusion method (Kirby-Bauer method). The principle used here is 
that Musk will diffuse from a paper disc (1 cm) into an agar medium 
(Muller Hinton agar) culture s. aureus and B. subtilis. Auther media 
SabrudDecstos Agar (SDA) that contains test organisms: (C. albican 
2380). Serial dilution a serial dilution was prepared for all musk 
species. For each type, 4 were prepared with varying concentrations 
(25%, 50%, 75%, 100%) A solution (Dimethyl sulfoxide "DMSO") 
was used as a solvent for musk oil. 25 % concentration was placed 
(2) ml of distilled water and (2) ml of musk Added (0.5 ml) of 
solution 50 % concentration was placed (2) ml of distilled water and 
(2) ml of musk Added (1 ml) of DMSO solution 75 % concentration 
was placed (2) ml of distilled water and (2) ml of musk Added (1.5 
ml) of DMSO solution. 

Procedure 

Make a subculture of the bacterial and candida to be tested. Place a 
sterile cotton swab in the bacterial subculture. The swab is streaked 
in over the surface of the Mueller-Hinton agar to obtain uniform 
growth. Place a sterile cotton swab in the candida subculture. The 
swab is streaked in over the surface of the Sabrud Decstos Agar to 
obtain uniform growth. Allow the plates to dry for five minutes. 
Using sterile forceps, place disks containing the following musk in 
the center plate. 

Incubation 

After overnight incubation, measures the diameter of the zone of 
growth inhibition around each disk to the nearest whole mm at 37 
°C for 3 days (Odds, 1993). The activity of musk was determined by 
measuring the diameter of the inhibition zone around each plate by 
(1 cm). 

Screening of antibacterial and antiyeast activity 

Sabouraud dextrose Agar (SDA) (Merck Company) was used as base 
medium for screening of antifungal activity 

RESULTS  

Linear growth  

Antagonistic effect of musk concentrations showed a more 
pronounced inhibitory effect on microorganism’s strains. Clear halos 
were formed around the papers disk containing Musk and antibiotic 
creams. The linear growth of all microbes was measured for three 
days. we took on average three readings, as shown in tables 1,2. 

 

Table 1: Effect of different concentrations of kinds of the musk (%) of microbes after growing on media for 3 d at 37 °C 

Name of the 
microbes 

Kinds of the musk 
Control N. M I. Z (mm) B. M I. Z (mm) W. M I. Z (mm) 

 0 25% 50% 75% 100% 25% 50% 75% 100% 25% 50% 75% 100% 
C. albican 0 0 0 0 0 0.75 1.6 1.8 2.2 0 0 0 1.3 
B. subtilis 0 0.2 0.5 0.9 1.7 1.4 1.4 1.5 1.8 0.4 0.5 0.7 1.2 
S. aurus 0 0.2 0.3 0.8 1.2 1.4 1.4 1.4 1.7 0.3 0.4 0.6 1.1 

N. M. Natural Musk, B. M. Black Musk, W. M. white Musk, I. Z. inhibition zone 

 

Table 2: Effect of antibiotic creams of microbes after growing on media for 3 d at 37 °C 

Name of the microbes  Antibiotic creams 
 Control Antifungal I. Z. (mm) Antibacterial I. Z. (mm) 
C. albican 0 0 - 
B. subtilis 0 - 3.4 
S. aurus 0 - 3.2 
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Table 3: The images of the inhibition zone of different musk 25% concentration on microbes 

 N. M. B. M. W. M. 
C. albican 

 
  

B. subtilis 

   
S. aurus 

   

 

Table 4: The images of the inhibition zone of different musk 50% concentration on microbes 

 N. M. B. M. W. M. 
 
C. albican 

  
 

 
B. subtilis 

   
 
S. aurus 

 
  

 

Table 5: The images of the inhibition zone of different musk 75% concentration on microbes 

 N. M. B. M. W. M. 
C. albican 

   
B. subtilis 

 
  

S. aurus 
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Table 5: The images of the inhibition zone of different antibiotic creams and musk 100% concentration on microbes 

 N. M. B. M. M. W. Antibiotic creams 
C. albican  

    
B. subtilis 

  
 

 

S. aurus 

  
  

 

 

DISCUSSION AND CONCLUSION 

This study is carried out to enhance the inhibition ability of 
natural and industrial Musk and evaluate the antagonistic effect of 
different concentrations of musk (25, 50, 75 and 100 %) on some 
pathogenic microorganisms like C. albicans,S. aures, B. subtilis, the 
results of this study confirmed the effectiveness of natural and 
chemical musk which contains some of the active substances that 
have the inhibitory capacity of a wide range of microorganisms. 
Musk contains active substances similar to antibiotics, alkaloids 
and volatile oils present in them as they have the ability to stop the 
growth of many microorganisms [4]. These compounds may affect 
fungi cells through disrupting their membranes, thereby depriving 
the substrate or inactivating the enzymes. This leads to cell lysis 
and death. Cowan, (1999) [25] suggested that polyphenols act on 
the microbes by disrupting their membranes, depriving the 
substrate or inactivating the enzymes. Also, Musk extract 
compounds may inhibit the microorganisms through inhibiting the 
synthesis of nucleic acids resulting in the formation of abnormal 
proteins [26]. 

However, its inhibitory effect may be due to the presence of volatile 
oils, other authors Saddiq, (2014), Badawy et al., (2014) and Al-
jobori et al., (2014) [27, 5, 6] reported that musk has inhibitory 
effects on the growth of fungi. Musk had a great role in the 
suppression of the opportunistic fungal growth. Musk action can be 
caused by the chemical structure of musk as it contained muscone 
the active ingredient of musk [8], other compounds and metabolic 
products such as alkaloids, flavonoids, sterols and antibiotics which 
have a great effect as antimicrobial agents [28].  

Highly volatile oils percentage and contain sterol hormones in which 
the most important was musk pyridine besides some enzymes that 
can elongate lag phase or affect mitotic divisions and elongate fungal 
cells acids. This is proven by the results of this study, shows the 
effect of different type of musk concentrations on microbes' types' 
growth. Musk (N. M) inC. albicans 2380, S. aureus (high resistant 
attributed the reason of this probably due to the fact that musk with 
high concentration 100 % was less effective had high viscosity and 
caused cracks in the media, which impeded its spread through the 
media. Thebacteria (B. subtilis) is slightly sensitive because it is non-
pathogen. The result is compared to a search [4]. Musk (B. M). In the 
yeast C. albicans 2380, high sensitive compared to the bacteria S. 
aureus and B. subtilisissensitive. Because musk action can be caused 
by the chemical structure of musk as, it contained muscone the 
active ingredient of musk [8].  

Musk (W. M) (synthetic musk), several chemical compounds were 
manufactured as Musk alternatives since they have Musk-like smell 
though differ in the chemical formula of Musk[29]. In the B. subtilis 
high sensitive Compared to the C. albicans2380,S. aureus is slightly 
sensitive because synthetic musk it contains synthetic fragrance oil, 
limonene, flower blossom,herbs, spices. 

Avocin Cream contains Clindamycin (Cleocin Phosphate) as an active 
ingredient. Clindamycin a semisynthetic bacteriostatic derivative of 
lincomycin,Lincosamide antibacterial that inhibits protein synthesis 
of the bacterial cell wall by binding to bacterial ribosomal receptor 
sites.(Shorr, R. I., Hoth, A. B., and Rawls, N.(2007) Lamifen Cream 
The active substance of the cream was weak compared to the results 
of musk and did not affect the vitality of the fungus. This indicates 
the severity of the resistance of the fungus to this active substance. 

RECOMMENDATION 

The musk can be used as a safe natural product in management and 
control of pathogenic microbes, so it provides a promising source for 
new drugs development. 
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