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ABSTRACT 
 

Aims: This research evaluates knowledge, attitudes, and practice with regard to food poisoning 
treatment. It compares the antimicrobial effects of Garcinia kola (Gk) and Aframomum melegueta 
(Am) seeds with Metronidazole and Gentamicin as standards. 
Study Design: A survey with questionnaires was carried out among community Pharmacists in 
Lagos, Nigeria on drug of choice for suspected food poisoning and the responses analyzed. 
Hexane extracts of Gk and Am seeds were used on selected microbials that cause food poisoning. 
Place and Duration of Study: Department of Pharmacognosy; Phytochemistry Laboratory and 
Department of Pharmaceutics and Pharmaceutical Technology; Pharmaceutical Microbiology 
Laboratory, Faculty of Pharmacy. University of Lagos.  
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Methodology: Agar diffusion assays were carried out using and using Gk and Am with 
Metronidazole and Gentamicin as controls. Gas chromatography and Mass spectroscopy of the 
extracts was also carried out to ascertain the possible active phytocomponents. 
Results: Our discovery on knowledge showed that 98.6% of the interviewed Pharmacists use 
Metronidazole for food poisoning treatment. 41.7% of the respondents prescribe Ciprofloxacin while 
66.7% prescribed Tetracycline as adjunct medications. Gk and Am exerted powerful anti-microbial 
effects in a dose dependent manner. Gk on S. typhi showed 1.4-1.7 cm zone of inhibition (zi) at 
200mg/ml and with E. coli, 1.2 cm at same concentration. Am with S. typhi showed1.2-1.8 cm and 
E. coli 1.5 cm zi at same concentration too, much better than Gk. Their mixture for the synergistic 
experiments had 2.0-2.2 cm and E. coli, 2.4 cm zi at 200 mg/ml, the best performance of the 
extracts as anti-infective agents against food poisoning. 19 compounds were discovered through 
GC/MS in Gk and 31 in Am. They each exerted more antimicrobial effects than Metronidazole and 
their mixture used for synergistic experiments compared favorably with Gentamicin.  
Conclusion: Hexane extracts of Gk and Am are good alternatives for the treatment of food 
poisoning. The study encourages further drug discovery research in order to ascertain the 
particular bioactive compounds in the extracts responsible for their powerful antimicrobial actions. 
Metronidazole is not the drug of choice for food poisoning management. 

 
 
Keywords: Aframomum melegueta; Garcinia kola; Gas chromatography; Herbal medicine and 

Metronidazole. 
 

1. INTRODUCTION 
 

Food poisoning is defined as an illness caused 
by the consumption of food or water 
contaminated with bacteria and/or their toxins, or 
with parasites, viruses, or chemicals [1]. Food-
borne diseases (FBDs) constitute a serious 
public health problem worldwide.  There is an 
estimated 2 million deaths in children worldwide 
[2,3,4]. However, bacteria related food poisoning 
is the most common, but less than 20 of the 
many thousands of different bacteria actually are 
the culprits. More than 90 percent of the cases of 
food poisoning each year are caused by 
Staphylococcus aureus, Salmonella, Clostridium 
perfringens, Campylobacter, Listeria 
monocytogenes, Vibrio parahaemolyticus, 
Bacillus cereus, and Entero-pathogenic 
Escherichia coli, Proteus. Yeasts have also been 
reported as contaminants from reuse of rubber 
bags [5]. These bacteria are commonly found on 
raw foods like salads, eggs, beef, vegetables, 
cheese, ice cream, unpasteurized milk, fish, 
fresh fruits, canned foods, mushrooms etc.[6,7]. 
Incubation periods of the various organisms 
causing food poison differ. Normally a large 
number of food-poisoning bacteria must be 
present to cause illness. There is neither racial, 
age nor sex predilection noted. However, some 
researchers have reported outbreaks of food 
poison involving specific group of bacteria in 
some areas. This depends on the source of food 
and method of food preparation which of course 
might be culture determined. In developing 
countries, street vending of foods is common 

because it offers inexpensive foods at convenient 
locations. In contrast to their potential benefits, 
concerns over the safety and quality of these 
foods have been raised, because the vendors 
lack appreciation of basic food safety issues. A 
number of data confirmed the fact that S. aureus 
causes many outbreaks of food poisoning 
resulting from hand contact. As reported by [8] 
86% of meat products, 13% of cowpea-based 
food products and 55% of fish products from part 
of eastern Nigeria were contaminated with S. 
aureus. Antimicrobial resistance associated with 
food and water has been a global concern [9]. It 
is now widely accepted that there is an 
association between the use of antimicrobial 
agents and the occurrence of resistance. 
Metronidazole, is largely used for food poisoning 
cases and it is largely ineffective. Antimicrobials 
exert a selective pressure on microorganisms 
that acts as a driving force in the development of 
antibiotic resistance and therefore their use is 
considered a key issue in epidemiological 
studies. Moreover, there remains the possibility 
that resistance may be transmitted from antibiotic 
resistant bacteria to the susceptible ones [4,10]. 
Multidrug resistant pathogens travel not only 
locally but also globally, with newly introduced 
pathogens spreading rapidly in susceptible hosts. 
Antimicrobial resistant bacteria in foods threaten 
the efficacy of human drugs if antimicrobial 
resistance genes become incorporated into 
human bacterial populations [11]. Surveillance of 
antimicrobial resistance is essential for providing 
information on the interventions, especially 
because the prevalence of resistance may vary 
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widely between and within countries and over 
time.  Bitter kola (Garcina kola) and Alligator 
pepper (Aframomum melegueta)  are edible 
seeds widely consumed in the locality and there 
have been speculations that these plant products 
after consumption has beneficial effect in 
alleviating the symptoms of food poisoning but 
there is no scientific proof (Figs. 1,2). It is equally 
interesting that the seeds are usually shared at 
festivals where food can be cross contaminated.  
 
The incidence of food poisoning is becoming 
severe in the society and the antibiotic of choice 
for most medical personnel is not effective 
maybe due to microbial drug resistance. In 
recent times, edible plants have increasingly 
become attractive alternatives to prevent or treat 
various types of diseases because of easy 
availability, accessibility, and affordability. 
 
Modern medicines have always depended on 
herbal extracts from plants as fundamental 
source of therapeutic ingredients. Some naturally 
occurring substances in plants play significant 
role in plant disease resistance and thus most 
bacteria are sensitive to extract from these 
plants. Plants are pools of potential antimicrobial 
compounds for pharmaceutical need. The array 
of active compounds derived from them have 
impressive pharmaceutical properties such as 
analgesics, aesthetic, antibiotics, anti–parasitic, 
anti-inflammatory, oral contraceptive, hormones, 
ulcer therapeutic laxative. Seeds, herbs, 
vegetables, bark, roots accumulate in their cells 
a great variety of Phytochemical compounds 
such as alkaloids, tannins, saponins, phenolic 
compounds [4,12]. The aim of this  research is to 

evaluate  antimicrobial effects of hexane extracts 
of Am and Gk seeds on known clinical bacteria 
isolates. Also to assess knowledge, attitudes, 
and practice with regard to food poisoning 
diseases’ treatment among community 
Pharmacists in Lagos state, Nigeria and to 
investigate the individual and synergistic effect of  
hexane extract  Am  and Gk seeds on some 
selected bacteria that cause food poisoning 
(Staphylococcus aureus, Escherichia coli, 
Bacillus subtilis, Shigella spp., Salmonella typhi). 
 

2. MATERIALS AND METHODS  
 

2.1 Materials 
 
Am and Gk were purchased from Dubge  market 
in Oyo state, Nigeria. Am has voucher number 
number FHI 108876 while Gk was authenticated 
by Mr Oyebanji Oyetola of the Department of 
Botany, University of Lagos, Akoka, and 
assigned a voucher specimen number Lagos 
LUH 3688. Garcinia kola Heckel was checked in 
Plant list with the original publication details [13] 
while that of  Aframomum melegueta K.Schum is 
in [14]. 
 

Gentamicin injections (80 mg/2ml) (Laborate 
Pharmaceutical, India), Metronidazole reference 
standard in peptone water (Acumedia, England),  
N-hexane, Tween 80, Tween 20, Nutrient broth, 
Nutrient agar, Muller Hinton agar, Eosin 
methylene blue agar, Salmonella shigella agar. 
Microorganisms were obtained from food 
samples left as cultures of the microbes and later 
each was isolated and cultured on specific 
media. 

 

 
 

Fig. 1. Aframomum melegueta (Am) seed pods Fig. 2. Garcinia kola (Gk) seeds 
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2.2 Methods  
 
N-hexane extraction of dried and powdered 
seeds of Gk and Am, Soxhlet extraction was 
carried out using powdered samples in analytical 
N-hexane (100%) for 4-5 h. They were 
concentrated using the Soxhlet apparatus.  The 
different samples were collected in different 
sterile brown bottles and stored until needed. 
 
Both extracts were used at different 
concentrations of 50 mg/ml, 100 mg/ml, 150 
mg/ml, 200 mg/ml and 300 mg/ml. 
 
2.2.1 Evaluation of knowledge, attitude and 

treatment pattern of food poisoning by 
community pharmacists 

 

One hundred copies of questionnaire were 
shared in Community pharmacies in Lagos 
Island and Mainland to evaluate the knowledge; 
attitude and practice of community Pharmacists 
in the treatment of food poisoning in community 
pharmacies in Lagos state, Nigeria. Seventy-two 
copies of the questionnaire were recovered. 
 
2.2.2 Gas chromatography and mass 

spectroscopy  
 
The Agilent Technologies 7890A GCMS machine 
with number G3170-80026 was used as the 
stationary phase respectively. The stationary 
phase had a length of 30 m, internal diameter of 
0.32 mm and thickness 0.25mm. Temperature: 
800°C per minute to hold for 2 min at a flow rate 
of 50 per min at a temperature of 1200°C  to hold 
for 60 per min and 2400°C  to hold for 6 min. The 
volume injected was 1 microliter of the oil 
sample. 
 
2.2.3 Minimum inhibitory concentration (MIC) 

and minimum bactericidal 
concentration (MBC) 

 

The method used in this study for determination 
of inhibitory and bactericidal activity of both Am 
and Gk was similar to that of [14]. For minimum 
bactericidal concentration (MBC) determination, 
10 µl was taken from each well (treated and 
untreated) after incubation and spot inoculated 
on BHI agar and incubated for 24 h at 37°C. The 
concentration at which no growth was observed 
on subculture was determined as the MBC. 
 
2.2.4 Standardization of organism suspension 
 
McFarland turbidity standard was used for optical 
density adjustment. The liquid culture was added 

drop to drop to an already sterilized normal 
saline until the turbidity matches the turbidity of 
McFarland 0.5. 
 
2.2.5 Preparation of assay medium (Muller 

Hinton agar) 
 
Agar was dispersed in distilled water of specified 
volume, heated to melt in water bath. 25 ml of 
each melted agar was distributed in a universal 
sample bottle, covered, and autoclaved at 121°C 
for 15 min. 
 
2.2.6 Inoculation/seeding of microorganisms 
 
The assay medium could cool to 45°C (safe for 
assay organism). 1 ml of the calibrated organism 
was aseptically added. Mixed and pour plate into 
a petri dish, allowed to set. A well was created 
into the agar (cork boring) using a 6mm cork-
borer. 
 
2.2.7 Preparation of standard drug solutions 

(gentamicin and metronidazole)  
 
2.2.7.1 For gentamicin 
 
0.1 ml of Gentamicin injection (80 mg/2 ml) was 
measured into a volumetric flask and diluted to 
make 400 µg/ml by making up the volume with 
sterile distilled water to 10 ml (intermittent stock) 
and serially diluted 
 
2.2.7.2 For metronidazole  
 
0.05 g of Metronidazole reference standard was 
dissolved in about 10 ml sterile distilled water to 
make 5000 µg/ml solution (primary stock) and 
serially diluted 
 
2.2.8 Statistical analysis 
 
Data were expressed as means ± standard error 
of mean (SEM). Data obtained in the 
questionnaire were expressed in frequency and 
percentages, Pearson chi square was used to 
test for association between discrete variables 
using SPSS version 21. 
 
Confidence limit was chosen at 95% (P<0.05), 
99% (P<0.01) and 99.99% (P<0.001) 
 

3. RESULTS  
 
Facts gathered from the questionnaire showed 
that all the respondents (Pharmacists) agreed 
that food poisoning is caused by bacteria, 43.1% 
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felt it is also caused by viruses, while 36.1% of 
respondents also attribute the cause of          
food poisoning to other forms of parasites       
[Fig. 3]. 52.8% of the respondents ascribed       
the cause of food poisoning to anaerobic 
bacteria, while 41.7% ascribed it to             
aerobic bacteria, although, some of the 
respondents felt the cause cuts across both [Fig. 
3]. 
 
Metronidazole forms the core of the treatment of 
food poisoning as depicted in from this study. 
98.6% of the respondents use metronidazole in 
the treatment of the disease [Fig. 4]. 41.7% of 
the respondents prescribed Ciprofloxacin while 

66.7% prescribed tetracycline as adjunct 
medications [Fig. 4]. 
 
The GC/MS analysis revealed Gk had 19 
compounds and Am had 31 which may be 
responsible for their effective anti-microbial 
actions. A selected number of compounds with 
bioactive effects were tables in Tables 1 and 2. 
Am had a high amount 14.47% [Table 1] of Spiro 
[5,6] dodecane- 1,7-dione, a known antibacterial 
compound [21]. And Gk had 2-butyl-2-ethyl-5-
methyl-3,4-hexadienal; 15.69% and palmitic acid 
vinyl ester; 15.06% [Table 2] which may have 
contributed to the significant antimicrobial effects 
observed. 

 

 
 

Fig. 3. Current perception of Pharmacists on microorganisms that cause food poisoning 
 

 
 

Fig. 4. Antibiotic use in the management of food poisoning 
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Table 1. Gas chromatography/mass spectrometry of Am extract showing selected compounds 
 
Chemical Names Retention  Reported  Medicinal Uses Total 

(%) 
Caryophyllene  10.672 Selective agonist of cannabinoid 

receptor and to exert cannabimetic 
anti-inflammatory effects [15]. 

6.322 

3,7,11-trimethyl-1,6,10-
dodecatrien-3-ol 

12.577 Bactericidal rather than bacteriostatic 
activity [16].   

0.635 

3,5-dimethylcyclohex-1-ene-4-
carboxaldehyde 

13.212 Aldehydes are known to possess 
powerful anti-microbial activity [16]. 

0.554 

Methyl ester hexadecanoic acid 16.720 Antioxidant [17] 0.166 
Methyl ester 12-octadecenoic 
acid 

18.478 Poly saturated fatty acid already used 
in the clinical medicine especially in 
cardiology [18] 

0.610 

1-nonadecene 19.123 Anti-tuberculosis activity [19] 1.592 
Tricosane 20.347 It has antimicrobial property [20] 0.795 
Spiro[5,6]dodecane-1,7-dione 21.709 Antibacterial agents [21] 14.466 

 
Table 2. Gas chromatography/Mass spectrometry of selected compounds from Gk extract 

 
Chemical Names Retention  Medicinal Uses Total 

[%] 
n-Hexadacanoic acid 17.154 n-Hexadecanoic acid has larvicidal 

effect, [22] 
1.658 

1-(4-hydroxyl-3-methoxyphenyl)-
3-decanone 

19.775 suppress proliferation of human 
cancer cells through the induction of 
apoptosis [23] 

2.881 

2,6,10,15,19,23-hexamethyl-
2,6,10,14,18,22-
tetracosahexaene 

29.623 Strengthen the body's 
resistance, and improve human 
immunity [24]. 

2.438 

Palmitic acid vinyl ester 36.769 Antioxidant [17] 15.063 
2,6,10-trimethyl dodecane 36.924 anti-tumour activity [25] 6.889 
2-butyl-2-ethyl-5-methyl-3,4-
hexadienal 

39.596 Powerful anti-microbial activity [16] 15.691 

 
We ascertained from the agar diffusion assays 
that the oils exerted powerful anti-microbial 
effects in a dose dependent manner. Gk on S. 
typhi showed 1.4-1.7 cm zone of inhibition (zi) at 
200 mg/ml and with E. coli, 1.2 cm at same 
concentration. Am on S. typhi showed 1.2-1.8 cm 
better than Gk and on E. coli 1.5 cm (zi) at same 
concentration too, much better than Gk again. 
Their mixture showed 2.0-2.4 cm on E. coli, 2.4 
cm (zi) at 200 mg/ml, the best performance of the 
oils as anti-infective agents against food 
poisoning.  
 

Metronidazole did not kill any of the test 
microorganisms as proven by the zero area of 
inhibition observed from the tests [Table 3]. Gk 
compared to Gentamicin, the standard drug for 
food poisoning management showed significant 
results on B. subtilis but not on E.coli, S. aureus 
and S. typhi [Table 4] while Am  also achieved 

significant inhibition on application of the oils 
[Table 4]. Am showed significant microbe 
inhibition in a dose dependent manner too [Table 
5] on B. sub but not on E. coli, S. aureus and S. 
typhi. 
 
The combination of Am and Gk at different 
concentrations [Table 6] shows what appears to 
be a potentiation of antimicrobial effects on B. 
subtilis and S. aureus in a dose dependent 
manner. The Minimum Inhibitory Concentration: 
(MIC) Table 7 showed Am with 0.4 mg/ml on B. 
subtilis. Gk showed 0.8 mg/ml on S. aureus, 
same as the mixture of the two extracts. The 
Minimum Bactericidal Concentration (MBC). of 
the extracts [Table 8] showed Gk on S. aureus to 
be 3.2 mg/ml, Am on B. subtilis is 12.8 mg/ml, 
Am+Gk on  S. aureus is 12.8 mg/ml and Am+Gk 
on  B. subtilis is 6.4 mg/ml. 
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Table 3. Antimicrobial activities of extracts expressed in means of zones of inhibition 
 

Concentration 
(mg/ml) 

Zonez of inhibition (cm) 

 GK extract Am extract GK + Am Metronidazole 
 Salmonella typhi Escherighia coli Salmonella typhi Escherighia coli Salmonella typhi Escherighia 

coli 
Both organisms 

200 1.7 1.2 1.8 1.5 2.1 2.2 - 
200 1.2 1.1 1.6 1.4 2.2 2.4 - 
200 1.0 1.2   1.6 2.0 - 
100 1.2 0.9 1.5 1.2 1.8 1.9 - 
100 1.0 0.8 1.4 1.3 1.8 2.0 - 
100 0.8 0.9   1.3 1.8 - 
50 - - 1.3 1.0 1.3 1.6 - 
50 0.8 - 1.2 1.0 1.0 1.6 - 
50 - 0.6   1.2 1.5 - 
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Table 4. Comparison of the inhibition of food poisoning-causing microbes by gentamicin and 
Gk 

 

Organisms Gentamicin 50 ug/ml Gk 300 mg/ml  Gk 150 mg/ml 

B. subtilis 18.17±0.17 19.33±0.17a 12.33±0.17b 

Shigella 13.83±0.17 - - 

E. coli 17.67±0.17 - - 

S. aureus 16±1.0 - - 

S. typhi - - - 
All values expressed as Mean±SEM. a represents significant increased inhibition of Bacillus sub by Gk 

(300mg/ml) when compared to Gentamicin (50ug/ml), P=0.01  b represents significant decreased inhibition of B. 
subtilis by Gk (150mg/ml) when compared to Gentamicin (50ug/ml), P<0.01 

 

Table 5. Comparison of the inhibition of food poisoning causing microbes by gentamicin and 
Am 

 

Organisms Gentamicin 50 µg/ml Am  200 mg/ml Am  150 
mg/ml 

Am 100 mg/ml  

B. subtilis 18.17±0.17 11.17±0.17c 9.83±0.17d 8.5d 

E. coli 17.67±0.17 - - - 

S. aureus 16±1.0 - - - 

S. typhi - - - - 
All values

  
are expressed

 
as Mean±SEM. 

c
 and 

d
 represent significant inhibition of B. subtilis by Am when 

compared to Gentamicin (50ug/ml), P<0.01 and P<0.001. 
 
Table 6. Comparison of the inhibition of food poisoning causing microbes by gentamicin and 

Am and Gk 
 

Organisms Gentamicin 
50ug/ml 

Am + Gk [50:50]   Am+Gk 
[25:75]   

Am+Gk [12.5:87.5]    

B. subtilis 18.17±0.17 20.33±0.17a 14.03±0.03b 9.17±0.17c 
Shigella 13.83±0.17 - - - 
E. coli 17.67±0.17 - - - 
S. aureus 16±1.0 15.2±0.2

d
 18.17±0.17

e
 - 

S. typhi - - - - 
a
 represents significant increased inhibition of B. subtilis by  Am + Gk [50:50] 

b
 and 

c
  represent significant 

inhibition of B.subtilis by  Am+Gk [25:75] and 
c
 represent significant inhibition of B. subtilis by Am+Gk [12.5:87.5]  

d
 represents significant increased inhibition of S. aureus by Am + Gk [50:50] and 

e
 represent significant inhibition 

of  Am+Gk [25:75] when all are compared to Gentamicin (50ug/ml), P<0.01 and P<0.001 
 

Table 7. Minimum inhibitory concentration (MIC) 
 

Conc. (mg/ml) 0.1 0.2 0.4 0.8 1.6 3.2 6.4 
Gk on  S. aureus + + + _ _ _ _ 
Am on B.subtilis + + - - - - - 
Am+Gk on S. aureus + + + - - - - 
Am+Gk on B. subtilis + + - - - - - 

+ = presence of growth    -    = No growth 
 

Table 8. Minimum bactericidal concentration (MBC) 
 

Conc. (mg/ml) 0.4 0.8 1.6 3.2 6.4 12.8 25.6 51.2 
Gk on S. aureus nt + + _ _ _ _ _ 
Am on B.subtilis + + + + + - - - 
Am+Gk on  S. aureus nt + + + + - - - 
Am+Gk on  B.subtilis + + + + - - - - 

+ = presence of growth    - = No growth   nt= not tested 
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4. DISCUSSION 
 
The fact that Metronidazole did not achieve 
zones of inhibition in this study is very worrisome 
considering the rate at which the drug is 
indiscriminately taken for food poisoning in 
Nigeria even in diarrheal cases that should 
resolve on their own. Its also on the other hand 
not surprising as the drug is effective against 
protozoa and anaerobic microorganisms but not 
effective on gram negative bacteria. 
Indiscriminate use of antibiotics has led to the 
emergence of drug-resistant strains which have a 
significant impact on patient’s morbidity and 
mortality [26]. It is hoped that this study would 
lead to the development of antibacterial drugs of 
natural origin for the management of infections 
caused by the test organisms considering the 
significant results observed.  
 
The antibacterial activity in the study were 
expressed as a measure of the diameter of the 
inhibition of growth in centimeters. Table 3 shows 
the antibacterial activity (mean zones of inhibition 
of the different concentrations) of Am, Gk  and 
mixture of Gk and Am. The results of this work 
show that the Gk, Am and the mixture of Gk and 
Am had significant antibacterial property by 
preventing the growth of the test organisms in a 
dose dependent manner.  
 
Am was most active against S. typhi with zones 
of inhibition ranging from 1.8 cm at  of 200 mg/ml  
to 1.2 cm at 50 mg/ml.   This result is similar to 
the work of [27] who reported that the crude 
extract of Gk exhibited antimicrobial activities In 
vitro against  Gram negative organisms. Gk has 
been medicinally used as an antimicrobial for 
many years.  
 
The seeds are used in the treatment of bronchitis 
and throat infections [28]. The antimicrobial 
properties of have very good antibacterial and 
antiviral properties [29,30,31]. 
 
The mixture of Gk and Am produced greater 
zone of inhibition signifying synergistic effect on 
the test organisms. The mixture showed better 
antibacterial activity against the test organisms 
when compared with the standard antibiotic as 
shown in Tables 3 and 5 comparing favorably 
with Gentamicin, a powerful antibiotic. To the 
best of knowledge, the innovation of mixing these 
extracts was carried out for the first time in the 
current research, contributing positively to the 
search for Lead drugs to be used as antibiotics to 
combat the current drug resistance issue.  

The MIC, and MBC suggest that the extracts are 
good candidates for broad spectrum antibiotics.  
 
From these observations, Gk extract, Am extract 
and their mixture compared favorably with the 
standard antibiotic; Gentamicin. The broad 
spectrum of activity displayed by the samples in 
this study appears to justify and explain the 
scientific basis for their uses in traditional 
medicine.  
 

5. CONCLUSION 
 
Metronidazole is not the drug of choice for food 
poisoning treatment and management. Hexane 
extracts of Am and Gk have powerful 
antimicrobial effects and therefore can be good 
alternatives for the treatment of food poisoning. 
The study encourages further drug discovery 
work to ascertain the bioactive compounds in the 
extracts responsible for their effective          
bioactivity. The extracts mixture could be further 
explored as solution to Methicilin resistant S. 
aureus. 
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