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ABSTRACT 

An investigation was conducted to identify the bacterial isolates and to study the antibiotic 

resistance patterns of Libyan currency circulating in Zliten area. The collected samples 

from different places were identified by different biochemical procedures, and API 20E 

test. Antibiotic susceptibility test of bacterial isolates was also done by disc diffusion 

method. A total of 459 isolated bacteria, were identified as: Staphylococcus spp., 

Streptococcus  spp., E. coli , Pseudomonas spp., S. aureus , Klebsiella spp,α-haemolytic 

Streptococcus, and the lowest isolated bacteria were Proteus spp., Salmonella spp. and β- 

haemolytic Streptococcus. From tested samples, gram positive bacteria have appear 

resistances to Amoxicillin, Linezolid, Clindamycin and Erythromycin by (100%),whereas 

the gram negative isolated bacteria have showed resistances to the Linezolid and 

Clindamycin by (100%). The results indicated that the Libyan paper currency were 

contaminated with multi-bacterial spp. This study, thus, provides valuable information for 

making strategy decisions aimed at reducing bacterial contamination of circulation notes, 

where currency notes must be handled with caution, and electronic or credit banking were 

highly recommended, with indiscriminate use of antibiotics. 

Keywords: Libyan paper currency, Contamination, Pathogenic bacteria, Antibiotics 

1. INTRODUCTION 

It has been well documented that bacteria are occurred in almost everywhere 

in our environment. Includes money which is the most things that we use in 

life. These banknotes currency either notes or coins are essential for goods 
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and services worldwide, the word "money" is originated from Rome [1]. 

These papers, most frequently passed from hand to hand can be 

contaminated with potentially pathogenic bacteria by different ways during 

handling ,thus increases the possibility of the transmission of potential 

pathogenic bacteria, it is fact that we buy day to day commodities 

transferring microorganisms from one location to another location, bacteria 

adherence the notes during coughing or sneezing, and by placement on dirty 

surface [2]. Also, the chance of transmission of pathogenic bacteria 

increases during handling of money at low hygiene levels of a community 

or society [3]. In addition, contamination of money can also be traced to 

dust, soil, water, normal microflora of the body of handlers [4]. On the other 

hand the type of isolated bacteria can vary between studies, due to the 

methods used, environmental conditions, kind and status of paper, and 

native community flora [5,6]. These bacteria found on the banknotes may 

cause a wide diversity of diseases, the death rate from bacterial infectious 

diseases was reported increasing by 58% from 1980 to 1992 [7]. 

Nonetheless, studies in different parts of the world have reported high rates 

of bacterial contamination of currency notes in circulation e.g. [7] this 

included members of the family Enterobacteriacea, Mycobacterium 

tuberculosis, Vibrio cholera and Bacillus spp. Charnock [8] reported that 

bacterial such as Bacillus spp. and Staphylococcus aureus have been 

identified as common contaminants acteria that bisolated from paper 

currency notes. A study by Ugobor [9] found that 83% of Nigerian 

banknotes were contaminated by various species of microorganisms. 

Similarly Tswana [10] have concluded that all used circulating currency 
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notes in Zimbabwe that examined were contaminated by various species of 

microorganisms. Moreover, with the emergence of drug-resistant pathogens, 

many infections have become more difficult to treat [4]. Since transmissible 

diseases can spread through contact with  hands, clothes and other things, 

banknote currency could play a role. The antimicrobial resistance has 

steadily been increasing [11]. Nathan and Cars, [12] have concluded that 

many pathogenic bacterial species were found resistant to most used 

antibiotics especially some clinical isolated bacteria such as Mycobacterium 

tuberculosis, Neisseria gonorrhoeae, Enterococcus faecium, Staphylococcus 

aureus, Klebsiella pneumoniae, Acinetobacter baumannii, Pseudomonas 

aeruginosa, and species of Enterobacter, Salmonella, and Shigella. 

2. AIM OF THE STUDY 

The present study was aimed to investigating  and determine the extent of 

the presence of bacterial contamination of Libyan currency notes circulating 

in Zliten area, collected from various occupational group. and testing the 

isolated bacteria for antibiotics resistance. 

3. MATERIALS AND METHODS 

3.1 Sample processing 

The study was done over a period time from 10
th

 November 2016 to 21
th

 

February 2017. A total of 450 samples  of Libyan currency banknotes in 

three denominations 1,5 and 10 dinars (LD) were collected and screened for 

bacteriological contamination. 
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 Samples were collected from different places including; Food stores, 

Vegetables stores, Bakeries, butcher, Restaurants, Fish shops, Pharmacies, 

Cafes shops, Workshops and Petrol stations. The collected banknotes paper 

were replaced by others paid to the trader.  

The adapted method from Igumbor [13] was used, the collected samples 

from each single banknote (1,5 and 10 dinar) was taken with a sterile 

forceps and warping into a sterile plastic bag. In return to the lab each 

banknote was aseptically placed into sterile tubes containing 10 ml of 1% 

peptone water broth, after soaking and vortexing for 30 minutes the note 

was removed with sterile forcipes. A 10 µl of the peptone water broth was 

streaked on both blood and MaConkey agar plates using sterile pipettes. The 

plates were then incubated overnight at 37 °C, and then examined for 

bacterial growth. The Single colonies from each plate were identified 

phenotypically by colony characteristics, and based on the morphology. The 

isolates were then identified by Gram stain and biochemical reactions, this 

identification was carried out according to the procedure described by [14], 

and API 20E strips (BioMerieux, France).  

3.2 Antibiotic Susceptibility Testing 

Antimicrobial sensitivity test was carried out to determine the sensitivity 

profiles of the isolated bacteria to selected antibiotics discs, this was 

determine by Kirby–Bauer disc diffusion technique on Mueller-Hinton agar, 

using 8 antibiotic discs. Antibiotics tested correspond to the drugs most 

commonly used in Libyan hospitals for the treatment of bacterial infections 

discs used were; Amoxicillin (AMX), Tetracycline (TE), Erythromycin (E), 
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Gentamicin (GEN), Penicillin-G (P), Clindamycin (DA) Cefotaxime (CTX) 

and Linezolid LNZ. Results were interpreted using published criteria from 

the Clinical Laboratory Standards Institute [15]. 

4. RESULTS 

A total of 459 different species of bacteria were isolated. Of the all isolates; 

10 different species of bacteria were identify (table 1), the majority are 

Staphylococcus spp. (44.2%), Streptococci spp. (17.1%) and Escherichia 

coli (13.5%), followed by Pseudomonas spp. (8.8%), Staphylococcus aureus 

(6.8%), Klebsiella spp. (4.4%), α-hemolytic Streptococci spp. (2.6%) 

Proteus spp. (1.5%), Salmonella spp. (1.3%) and β-hemolytic Streptococci 

spp. (1.3%). Gram positive bacteria represent 72% from the total of 

identified bacteria, whereas the remaining isolates were identified as gram 

negative bacteria and represent (28%). 

 

TABLE (1): NUMBERS AND PERCENTAGE OF BACTERIAL ISOLATES FROM ALL SOURCES (N=459). 
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The percentage of bacterial that isolated in the dinar category was  counted 

241 isolates from the total number of isolates, followed by bacterial isolates 

form the category of five dinars with 134 isolates ( 89.3%) and 84 bacterial 

isolates from the ten dinars category by (56%). The isolated bacteria from 

one dinars were represented a high numbers of occupied bacteria as shown 

in table (2). 

TABLE (2) COMPARISON OF THE PAPER CURRENCY WITH BACTERIAL ISOLATES OF DIFFERENT CATEGORIES 

 

TABLE (3) PAPER LOAD OF DIFFERENT TYPES OF BACTERIA ACCORDING TO THE CATEGORY OF THE 

BANKNOTE 
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Fig.1  Paper load of different types of bacteria according to the category of the banknote 

 

Our results showed in table (3) differences between the number of bacteria 

and the external appearance of the paper, which has been shown to have a 

positive relationship to the presence of bacterial species on the lower 

denominations notes, Fig. (1), also physical condition of collected paper 

currency was illustration in Fig (2). 

 
Fig.2  Physical condition of collected paper currency 
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The sensitivity test for gram-positive bacteria (table, 4) have showed that the 

sensitivity of Streptococci spp. to the antibiotic; Cefotaxime, Tetracycline 

and Gentamicin was 100%, and it was resistance to Penicillin- G (89.6%). 

Streptococci spp. was 100% resistant to Amoxicillin, Linezolid, 

Clindamycin, Penicillin-G and Erythromycin. While Staphylococcus aureus 

which is an opportunist pathogen found in the microbiota of mucous 

membrane and skin human,was found sensitive to, Tetracycline, Gentamicin 

and Cefotaxime 100%. On the other hand Staphylococcus aureus showed 

resistance to Amoxicillin, Linezolid, Clindamycin, Penicillin -G, and 

Erythromycin. The β- hemolytic Streptococci spp., Staphylococcus spp. and 

α-hemolytic Streptococci spp. were found sensitive to the Cefotaxime, 

Tetracycline, Gentamicin by 100%, and were found resistant to the 

Linezolid, Clindamycin, Penicillin-G, Erythromycin and Amoxicillin by 

100%. Whereas the gram-negative bacteria from table (5) we can see that 

Pseudomonas spp. showed sensitivity to the Tetracycline, Gentamicin and 

Cefotaxime by 100% but less sensitivity to the Penicillin-G (30%) and it 

was resistant to the Erythromycin, Amoxicillin, Clindamycin, Linezolid 

100%. Escherichia coli was found sensitive to Erythromycin, Tetracycline, 

Cefotaxime and Gentamicin (100%), and resistances to Clindamycin, 

Linezolid and Erythromycin (100%). Meanwhile Proteus spp. showed 

sensitivity to the Tetracycline (100%) and less resistance to Gentamicin 

(71.4%) and to Amoxicillin (71.4%) respectively. However, Proteus spp. 

showed their resistance to the Cefotaxime, Clindamycin, Linezolid, 

Erythromycin and Penicillin-G (100%). In the case of Klebsiella spp. it 

shows their sensitivity to Gentamicin and Cefotaxime (100%), and 
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resistance to Tetracycline (90%) but the same bacteria have showed (100%) 

resistance to Clindamycin, Linezolid, Erythromycin, Amoxicillin and 

Penicillin-G. Also Salmonella spp. was found resistant to Clindamycin, 

Linezolid, Amoxicillin, Penicillin-G (100%). Multi drug resistant pattern of 

bacterial isolates from paper currency samples are shown in table (6). 

 

 

TABLE (4) PERCENTAGES ANTIBIOTIC RESISTANCE OF GRAM POSITIVE BACTERIA ISOLATES FROM LIBYAN 

CURRENCY NOTES. 

 

 
Abbreviations: AMC, Amoxicillin; TE, Tetracycline; DA Clindamycin; PG Penicillin-G; LNZ 

Linezolid; GEN, Gentamicin; E, Erythromycin and CTX, Cefotaxime. 
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TABLE (5) PERCENTAGES ANTIBIOTIC RESISTANCE OF GRAM NEGATIVE BACTERIA ISOLATES FROM LIBYAN 

CURRENCY NOTES 

 

Abbreviations: AMC, Amoxicillin; TE, Tetracycline; DA Clindamycin; PG Penicillin-G; LNZ 

Linezolid; GEN, Gentamicin; E, Erythromycin and CTX, Cefotaxime. 

 

 

TABLE (6) TABLE 5: ANTIBIOTIC RESISTANCE PATTERNS IN BACTERIA ISOLATED FROM 

PAPER CURRENCIES 

 
Abbreviations: AMC, Amoxicillin; TE, Tetracycline; DA Clindamycin; PG Penicillin-G; LNZ 

Linezolid; GEN, Gentamicin; E, Erythromycin and CTX, Cefotaxime. 
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4. DISCUSSION 

The study has revealed that most Libyan banknotes circulated in Zliten area 

are contaminated with many types of bacteria (82.1%) including potential 

pathogens that cause disease in healthy individuals and opportunistic 

pathogens that may cause disease in the community. The most common 

isolated bacteria were Staphylococcus spp., Streptococci spp., 

Staphylococcus aureus, Escherichia coli, Pseudomonas spp., and Klebsiella 

spp. This finding was agree with the finding of Elemam [16] as well as the 

finding of Alwakeel and Nasser [17] in Saudi Arabia, and in Iran by 

Firoozeh [18]. 

In this study, the number of bacterial isolates was 459 isolates, 

Staphylococcus spp. was the most frequently isolated bacterium, with 

isolation rate of (44.2%). Meanwhile Streptococci spp. was isolated as the 

second bacterial contaminated the paper bills (17.1%) followed by 

Staphylococcus aureus (6.8%). Escherichia coli which part of the human 

normal flora, was frequently isolated from meat due to the transfer of faecal 

material during the slaughter process or via contact with other surfaces [19]. 

were also isolated in this study with isolation rate of (13.6%) as the most 

isolated gram negative bacteria, this findings was similar to the finding of 

Basavarjappa [20]. The Pseudomonas spp. and Klebsiella spp. are 

commonly found in nature, were isolated and identified as the second 

isolates for gram negative bacteria form Libyan paper notes with an 

isolation rate of (8.8 %) and (4.4 %) respectively, this finding is similar to 

the finding of Elemam [16]; Basavarjappa [20]  and Pope [21].While 

Proteus spp., this bacteria found on the paper notes can cause wide range of 
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disease such as wound infection, urinary tract infection and septicemia, 

when they are in contact with susceptible individuals [22],where Salmonella 

spp. was counted as the lowest isolates rate by (1.3%).  

  Our finding indicate that the Libyan one dinars as lower denominations 

was the most contaminated and this is expected, as lower denomination 

money pass through more hands than the higher denominations, which 

become more prone for contamination than other notes, however, some 

dinars was found either mutilated or their numbers was questionable, or 

nearly damaged and covered by bits of sticky tape.This agreed with [23] 

who concluded that the small banknotes mostly have carried more numbers 

of bacteria than the large money, similar to results from [24], who found 

that the one dollar bill had the highest bacterial count followed by five 

dollars, also it is comparable to the finding of [21]. Gedam [4] have found 

91.5% of contaminated notes from total 448 of isolated bacteria were on old 

used notes. Also the numbers of bacteria has a direct relationship to the 

individuals activities and behaviors where papers get tattered and dirty, e.g. 

some people using their saliva during counting money [25], this finding also 

agreed with [26]. The number of isolated bacteria on bills also differs within 

a single country, as the number of bacteria isolated from US banknote 

varied from 20 to 2.5 × 10
4
 CFU compared to what in India, which 

approximately counted 18–69 CFU of Staphylococcus aureus [27]. In 

addition the sort of contaminants on bills depends on the place and the 

activities performed [28], and that is agreed what this study have found. 

However, many studies e.g. [29] have concluded that the highest levels of 

contamination was found among currency notes from minibus drivers 
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(84.8%), followed by butchers (78.0%) and food sellers (62.1%),where 

contamination may occur during production, storage after production, and 

during use [13]. In general, these findings are consistent with other studies 

conducted in different countries with regard to isolates and variation in 

pollution rates agreed with e.g. [30-31]. 

Bacteria isolated in this study were subjected to conventional Kirby–Bauer 

disk diffusion technique to test their sensitivity patterns towards some 

selective antibiotics. The majority of the isolated bacteria have showed 

sensitivity or intermediate sensitivity to most of the antibiotics used while 

highest resistance was seen against gram positive bacteria this similar to 

[32], where the gram negative isolated bacteria have showed resistances to 

the Linezolid and Clindamycin this was in agreement with results of [33]. 

These findings are closely related to the many studies which concluded that 

Staphylococcus aureus was found resistant to many antibiotics; e.g. [34- 35] 

-36-37]. For Enterobacteriaceae family; multidrug-resistance was found in 

Salmonella species; this result agreed with [38]. Also Escherichia coli was 

found in this study resistances to Clindamycin, Linezolid, Erythromycin, 

which Similarly to finding of [39]. In addition, global resistance for  

Escherichia coli was reported to be greater-than or equal 20% for meny 

used antibiotics [40]. In addition to the above, Pseudomonas spp., shows 

resistance to Tetracycline and this agreed with finding of [33-41]. Where, 

Tagoe [34] have reported from their own study on Ghanaian currency notes 

that, Klebsiella pneumonia whcih resistances (100%) to Ampicillin, 

Cloxacillin, Penicillin and Cefuroxime. 
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Not surprising that the reintroduction of bacterial resistance to antibiotics is 

often common, for example gram positive bacteria, which is known as 

opportunistic Gastroenterology has shown resistance to the Vancomycin 

antibiotic, which is the previous choice in the treatment of methicillin 

resistant bacteria for Staphylococcus aureus[42]. In addition, a review paper 

by [33] have end up with "an antibiotic resistance rates are increasing 

among several problematic gram negative pathogens bacteria". Furthermore, 

Mathew [43] indicate from his data that patterns of antibiotic resistance are 

dependent on level of antibiotic use, and might be on  states of bacteria.  

Nonetheless, there is also a difference of antibiotic resistance pattern 

between this study and other studies which can be explained by; the abuse 

of used antibiotics in the country, and the local variation of prevalent 

bacteria, and different antibiotic regimens are used. Finally, selecting 

antibiotics based on susceptibility data does not promise medical 

achievement, and cannot entirely expect the behavior of the pathogen or the 

antibiotic in vivo [44]. Legislators is needed in order to find ways to prevent 

further increases in antibiotic resistance and limit the costs associated with 

it. 

5. CONCLUSION 

It is quite clear that the paper currency circulating in Zliten area were 

contaminated with pathogenic bacteria, including resistant bacteria, and may 

play a significant role in the transmission of bacterial infections. Also it has 

been highlighted the resistances of most isolated bacteria to antibiotics used 

as a result; it is recommended that dirty and tattered notes should be 
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deposited in the bank, and the currency notes must be handled with caution, 

and expand the usage of Credit Cards as an alternate, and finely 

indiscriminate uses of antibiotics.  

REFERENCES 

[1] Snehalatha,V., Malashree, R and Preeti Soni .2016. Isolation, Enumeration and 

Antimicrobial Susceptibility of Predominant Microbes Associated with Currency 

Notes. International Journal of Current Microbiology and Applied Sciences 5 ( 8) : 

650-657.  

[2] Ahmed, S., Parveen, S., Nasreen,T and Feroza,B.2010. Evaluation of the Microbial 

Contamination of Bangladesh Paper Currency Notes (Taka) in Circulation. Advances 

in Biological Research 4 (5): 266-271.  

[3] Gedik, H., Voss, T.A and Voss, A. 2013.Money and transmission of bacteria. 

Antimicrobial Resistance and Infection Control 2 (22):1-3. 

[4] Gedam, D., Pisey, A., Sayare, P., Ambhore, N., Karyakarte, R and  Shekokar,D.2018.  

Evaluation of Bacterial Contamination of Old and New Indian Paper Currency Notes. 

J. Cont. Med. A Dent. 6 (2):23-27. 

[5] Khin, N.O., Phyu, P.W., Aung, M.H and Aye, T.1989. Contamination of currency 

notes with enteric bacterial pathogens. J. Diarrhoeal. Dis. 7(3-4):92–94. 

[6] Rashed,T., Ghanaat, J., Ghazvini, K and Rashed, E.2006. Bacterial contamination of 

current banknotes and coins. Med. J. Tab. Univ. Med. Scien. 28(2):67–69. 

[7] Lamichhane, J., S. Adhikary, P. Gautam, R. Maharjan and B. Dhakal, 2009. Risk of 

Handling Paper Currency in CirculationChances of Potential Bacterial Transmittance. 

Nepal Journal of Science and Technology 10: 161-166. 

[8] Charnock, C., 2005. Swabbing of waiting rooms magazines reveals only low levels of 

bacterial contamination. British Journal of General Practice 55: 147-148. 

[9] Ugobor, O.F. 1998. Prevalence of microorganisms in Nigerian currencies. J. Natl. 

Appl. Sci. 4: 18–22. 

[10] Tswana, S.A., Chihota, V.N., Moyo, S.R., Chigonde, S.C and Nzara, M.J. 2000. 

Contamination of Zimbabwean banknotes by microorganisms – a pilot study. 

Southern African Journal of Epidemiology and Infection 15(1): 14–18. 

[11] Ghenghesh, K.S., Rahouma ,A., Tawil, K., Zorgani, A and Franka ,E.2013. 

Antimicrobial resistance in Libya: Review. Libyan J. Med. 8: 1-7 

[12] Nathan, C and  Cars, O. 2014. Antibiotic Resistance - Problems, Progress, and 

Prospects. The New England Journal of Medicine 371: 1761-3. 

[13] Igumbor, E.O., Obi, C.L ., Bessong, P.O.  Potgieter, N and Mkasi, T.C. 2007. 

Microbiological analysis of banknotes circulating in the Venda region of Limpopo 

province, South Africa. South African Journal of Science 103( 2): 365-366. 

[14] Barrow, G. I. and Feltham, R. K. 2003. Cowan and Steel Manual for the Identification 

of Medical Bacteria, Cambridge University Press,. London.  



Journal of Humanities and Applied Science (JHAS)                         Issue No. (31) December 2018 

 

- 114 - 

 

 

 

[15] CLSI,2013. Clinical Laboratory Standards Institutes. Performance standards for 

antimicrobial susceptibility testing, International supplement (M100- S23).Wayne, 

Pennsylvania, USA: National Committee for Clinical Laboratory Standards; 2013. 

[16] Elemem, M. M., Dhawi,A.,Shaban, M.B and  Dahmani,K.2016. A study of bacterial 

Journal of Contemporary Medicine and Dentistry contamination on Libyan paper 

banknotes in circulation. American Journal of Microbiology and Biotechnology3:1-6. 

[17] Alwakeel, S.S and Nasser, L.A. 2011. Bacterial and fungal contamination of Saudi 

Arabian paper currency and cell phones. Asian. J. Biol. Sci. 4(7):556-562. 

[18] Firoozeh, F., Dadgostar, E ., Akbari, H., Zibaei, M., Sadjjadian ,S., Moshtaghi, M and 

Shakib, A. 2017. Bacterial Contamination of Iranian Paper Currency and Their 

Antibiotic Resistance Patterns. International Journal of Enteric Pathogens 5( 4): 106-

110. 

[19] Mbaya, P. Y., Junaidu, A. U., Raji, M. A and Ieren, I. I. 2016. Evaluation of 

Occurrence of Escherichia Coli:O157: H7 From Nigerian Currency Notes (Naira) 

Collected from Butchers at The Meat Market in Karu Abattoir, Nigeria. Journal of 

Agriculture and Veterinary Science 9( 12): 34-39. 

[20] Basavarajappa, K. G., Sridhar- Rao, P. N. and Suresh, K. 2005. Study of bacterial, 

fungal and parasitic contamination of currency note in circulation. Indian. J. Pathol. 

Microbiol. 48: 278- 279. 

[21] Pope, T. W., Ender, P. T., Woelk, W. K., Koroscil, M. A. and Koroscil, T. M. 2002. 

Bacterial Contamination Paper Currency. Southern Medical Journal 95: 1408- 1410. 

[22] Galvani, F. J. and Silverton, R. E.2004. Introduction to medical laboratory 

technology, 6
th

 ed. UK: Buthterworth, and Co Publishers Limited. 

[23] EL-Dars ,F and  Hassan, W.M.2005.  A preliminary bacterial study of Egyptian paper 

money. International Journal of Environment and Health Research. 15: 235- 239. 

[24] Chase, A.  2000. ‘Dirty Money’. Amount of bacteria on different denominations of 

money’ http://www.ga.k12.pa.us/acadimics/ ms. 

[25] Prasai, T., Yam, K.D and Joshi, D.R. 2008.Microbial Load on Paper/Polymer 

Currency and Coins. Nepal Journal of Science and Technology 9: 105-109. 

[26] Tartora, G. J and  Funke, B. R. 2003. Microbiology: An introduction. 8
th

 ed. San 

Francisco: Benjamin/ Cummings Publishing. 

[27] Sharon, C and  Sethu, G. 2017. Paper Money and Coins as Potential Vectors in 

Transmissible Diseases- A Review. J. Pharm. Sci. & Res. 9 (2): 139-141. 

[28] Michael, B. 2002. Handling money and serving ready-to-eat food. Food Service 

Technology J. 2: 1-3. 

[29] Alemu, A. 2014. Microbial Contamination of Currency Notes and Coins in 

Circulation: A Potential Public Health Hazard. Biomedicine and Biotechnology  2(3): 

46-53. 

[30] Abdulla, S. 2013. Isolation and identification of causative agents from some  Iraqi  

banknote  currency.  Ibn  AL-Haitham Journal. Pure & Appl. Sci. 26 (1):75-81. 

[31] Neel,  R. 2012. Bacteriological examination of paper currency notes in Tanga in 

Tanzania. International Journal of Pharmaceutical Sciences Review and Research 

16(1):9-12. 



Journal of Humanities and Applied Science (JHAS)                         Issue No. (31) December 2018 

 

- 115 - 

 

 

 

[32] Oluduro, A.O., Omoboye, O.O., Orabiyi, R.A., Bakare, M.K and  David, O.M. 2014. 

Antibiotic Resistance and Public Health Perspective of Bacterial Contamination of 

Nigerian Currency. Advances in Life Science and Technology 24: 4-14. 

[33] Slama, T. G.2008. Review Gram-negative antibiotic resistance: there is a price to pay. 

Critical Care 12 (4):1-7. 

[34] Tagoe, D. N. A., Adams, Land Kangah, V. G.2011. Antibiotic Resistant Bacterial 

Contamination of the Ghanaian Currency Note: A Potential Health Problem. J. 

Microbiol. Biotech. Res. 1 (4): 37-44. 

[35] Ayandele, A.A and Adeniyi, S.A.2011. Prevalence and antimicrobial resistance 

pattern of microorganisms isolated from Naira notes in Ogbomoso North, Nigeria. 

Journal of research in Biology 8: 587-593.  

[36] Kumar, D., Negi, Y., Gaur, A and  Khanna,D.2009. Detection of virulence genes in 

Staphylococcus aureus isolated from paper currency. International Journal of 

Infectious Diseases 13: 450-455. 

[37] Ali, R., Abbas, S.Z., Hussain, Z., Hussain ,K ., Hayat, A  and Khan, A.2015. 

Bacteriological Analysis and Antibiogram of Pakistani Paper Currency Notes in 

Circulation in Karachi, Sindh, Pakistan. International Journal of Scientific Research 

in Environmental Sciences 3(10): 370-376. 

[38] Mion, L., Parizotto, L., Calasans, M., Dickel, EL., Pilotto, F., Rodrigues, LB., 

Nascimento, VP and Santos, LR.2016. Effect of Antimicrobials on Salmonella Spp. 

Strains Isolated from Poultry Processing Plants. Brazilian Journal of Poultry Science 

18 (2): 337-342. 

[39] Kabir, M.R., Hossain, M.A., Alam, M.M., Paul, S.K., Begum, Z and Parvin, U.S. 

2013. Frequency and Antimicrobial Susceptibility of Diarrheagenic Escherichia coli 

Obtained from Patients with Acute Diarrhea in a Tertiary Care Hospital, Bangladesh. 

Community Based Med. J. 28;2(2):46–51. 

[40] Miranda, P., Oliveira, S., Roque, L., Santos, S., Olmos, A and 

Lotufo,P.2014.Susceptibility to antibiotic in urinary tract indication in a secondary 

care setting from 2005-2006 and 2010-2011, In Sao Paulo, Brazil: Data From 11,943 

Urine Cultures. Rev. Inst. Med. Trop. Sao Paulo 56(4):313-324. 

[41] Abid, H. S .2012. Bacterial contamination of Iraqi paper currency notes in circulation 

& resistance of pathogenic bacteria to antibiotics, Department of Biology, College of 

science for women, University of  Baghdad., Iraq journal of science 53(1 ):81-87. 

[42] Walsh, C.T., Fisher, S.L., Park, I.S., Prahalad, M and Wu, Z.1996. Bacterial resistance 

to Vancomycin: five genes and one missing hydrogen bond tell the story, Review, 

Chemistry & Biology3 (1):21-28. 

[43] Mathew, A. G., Upchurch, W. G and  Chattin, S. E. 1998.Incidence of antibiotic 

resistance in fecal Escherichia coli isolated from commercial swine farms. Journal of 

Animal Science 76(2): 429–434. 

[44] Papich, M.G and Bidgood, T.2005. Antimicrobial drug therapy. In: Ettinger SJ, Feldman ED, eds. 

Textbook of Veterinary Internal Medicine. 6
th

 ed. St. Louis: Elsevier Saunders; 498-503. 


