Journal of Natural Sciences Research www.iiste.org
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online) Ly

Vol.2, No.9, 2012 “s]'E
Sengitivity of Pseudomonas Species Expressing Extended Spectrum

Beta Lactamase to Different Solvent Fractions of Milletia Aboensis

Moses N Ikegbunam Calistus D Nwakil&, Malachy C Ugwt, Daniel L Ajaghaktiand Charles O Esimohe
1. Department of Pharmaceutical Microbiology and Bibteology, Faculty of Pharmaceutical Sciences,
Nnamdi Azikiwe University Awka Anambra State Nigeri
2. Department of Pharmaceutics and Pharmaceuticahdémdy, Faculty of Pharmaceutical Sciences, Nnamdi
Azikiwe University Awka Anambra State Nigeria
3. Department of Pharmacology and Toxicology, Facofti?harmaceutical Sciences, Nnamdi Azikiwe
University Awka Anambra State Nigeria
* Email of the corresponding authodnwakile@gmail.com

Abstract

The presence of Extended Spectrum Beta LactamaSBL)Eproducing organisms in abattoirs, a non-haspit
community was investigated. A total of ten (10)ldes ofPseudomonas species out of twenty-six bacteria isolates
expressing ESBL was obtained. The anti-pseudomactélities of various solvent fractions Milletia aboensis
against the ESBL positive isolatesRgeudomonas species showed varying sensitivity. These re$idt® suggested
that Milletia aboensis  possess potent anti-pseudomonal agents that dmilused to treat infections due to
Pseudomonas species expressing ESBL. These anti-pseudomortabolies are located in the ethanol, chloroform
and methanol fractions but are absent in the ettgtate fractions.
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1.0 Introduction

The emergence of antibiotic resistance among peevgbathogens is a serious threat to the manageofent
infectious disease. Beta-lactafitléctam) antibiotics are commonly used for thettresnt of bacterial infectior¥.
However the development of resistance to this ad@smtibiotics by bacteria through productionpaactamases is
the main mechanism of bacterial resistance to thagibiotics?. The extended-spectrufnlactams became widely
used in the treatment of serious infection due tanGnegative bacterfd after failure of the Beta-lactams. However,
resistance to these extended spectfistactams due tc-lactamases emerged quickly®. The first report of
plasmid-encoded-lactamases capable of hydrolyzing the extendedtBpa cephalosporins was published in
1983, Many Gram-negative bacteria possess naturallyriog, chromosomally mediated-lactamases, (e.gp@m
cephalosporinases @nterobacteriaceae) as well as plasmid-mediatgdlactamase e.g. TEM-1 and SHWithat
inactivate these antibioticEExtended Spectrum Beta Lactamases (ESBLSs) are |kl dsecause they are able to
hydrolyze extended spectrytdactam antibiotics. They have ability to inactie@itlactam antibiotics containing an
oxyimino-group such as oxyimino-cephalosporins.(egftazidime, ceftriaxone, cefotaxime) as welloagimino-
monobactam (e.g. aztreonafh)®. The enzymes are not active against cephamycidscarbapenems. Generally,
they are inhibited bg-lactamase-inhibitors such as clavulanate and &taim. ESBLs have been isolated in food
producing animals, Community and Hospital settiagd among paediatri€s”.

Milletia aboensis is widely distributed in tropical Africa and fouradbundantly in South East of Nigeria, Cameroon
and Equatorial Guinea. The leaves are used forrgehealing and as laxatives while the root is usedreatment

of venereal diseaséd. Traditionally, the leaves decoction has been lyidsed in the treatment of pains and
inflammatory disease conditions.

In this research therefore, the crude extractssamae solvent fractions of the crude extracts asduated against
ESBL producingPseudomonas species. The findings will enhance the searchnBaw active ingredient(s) for the
control of the ESBL producing pseudomonas speai@siticular and bacteria in general.

1.1 Materialsand Methods

1.1.1Isolation of ESBL producing Pseudomonas species using Double Disc Synergy Test (DDST)

A total of twenty-nine bacteria showing ESBL posty isolated from One hundred and forty nine (148jnples
collected from different Cow abattoirs at Awka nogtolis Anambra State Nigeria were used for theystud

A 20 ml volume of Mueller Hinton agar was prepaeedi dispensed aseptically into each of the Pishied. A 0.1
ml suspension of each of the isolates equivaleft3anl MacFarland standard was aseptically seededhe Petri
dishes together with Mueller Hinton agar. This vedlewed to stand for 1 hour to solidify. A combiiat disc
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(Amoxicillin 20 ug and Clavulanic acid 10 pg) wdaqed at the centre of the Petri dish and antitBotCeftazidime
30 nug and Cefuroxime 30 pg) were placed 15 mm a&gatre to centre on both sides of the plates.

The set up was done in triplicate and it was left0 minutes for diffusion. It was incubated at’G7or 24 hours
after which the various inhibition zone diameteeyevmeasured.

1.1.2 Extraction and fractionation of the plant materials

The fresh plant leaves were washed with clean w#ten sliced into small fragments and sun-drielde dried
material was reduced to coarse powder with mordrpestle and then reduced to a fine powder witieahanical
grinder.

About 500 g of the pulverized leaves were cold-mateel in aqueous ethanol (70%) for forty-eight Isourhe
ethanol extract was concentrated in vacuum. Theaextvas adsorbed on silica gel and eluted in sistae with
Chloroform, Ethyl acetate and Methanol. All theraexts and fractions were stored in refrigeratomien 0-4£C
until used.

1.1.3 Sensitivity of test microorganismsto plant extracts

This was determined by the agar well diffusion rethA 20 ml quantity of sterile molten Mueller- Hém nutrient
agar was poured aseptically into Petri dishes @oingy 0.1 ml of the McFarland’s standard of thet tescro-
organisms. The plates were gently rotated to ensuee distribution of the microorganisms and fipalllowed to
set. Using sterile cork borer, wells of 6 mm diagnetere bored on the solidified seeded Mueller-bfinbutrient
agar plates. About 40 pl of the different conceitrs of herbal extract and standard antibioticsen®aced in the
wells and left for one hour at room temperaturerafthich the plates were incubated afG7or 24 hours. The test
was carried out in triplicate for each of the teapgarations. After the incubation period, the datere observed for
inhibition zone diameter (1ZD).

1.1.4 Evaluation of the Minimum Inhibitory Concentration (MIC) of the plant extract

The minimum inhibitory concentration of the extractsdastandard antibiotics againStseudomonas species
expressing ESBlwere performed using the agar dilution method. 9Aml volume of sterilized Mueller-Hinton
nutrient agar was aseptically poured into a st&#ééi dish containing 1 ml of the graded concéiunaof the eight
different preparations of the extracts. The platese rotated to ensure an even distribution ofntieroorganisms
and allowed to set. The plates were inoculated withopful of 0.5 McFarland standards of the tesgtroorganisms.
This was repeated for all the test microorganisntseach done in duplicates. The plates were inedbatt 37°C for
24 hours for all species of the ESBL producisgudomonas. Presence of growth was observed after incubatioh
the MIC recorded as the minimum concentration winergisible growth was observed on the plate.

1.2 Resultsand Discussions

The ethanol extract d¥lilletia aboensis has a yield of 86.74 g. The chloroform fractiordteayield of 8.46 g, the
ethyl acetate fraction gave a yield of 5.48 g drad bf methanol fraction was 35.46 g.

Phenotypic methods of detection of ESBL activityp&sed upon the resistance that ESBLs confer tomixgy- -
lactams (e.g ceftriaxone, cefotaxime, ceftazidimd aztreonam) and the ability offdactamase inhibitor, usually
clavulanate, to block this resistance. A clear esiten of the edge of the antibiotic’s inhibitionneotoward the disk
containing clavulanate is interpreted as synerglicating the presence of an ESBL.

Table 1 thus shows high ESBL production with thgaoisms depicting the synergistic symbol that arabteristic
of ESBL production appearing to Bseudomonas species. ESBLs have been found in a wide range of gram-
negative rods. However, the vast majority of swaiaxpressing these enzymes belong to the family
Enterobacteriaceae ¥!. Klebsiella pneumonia seems to remain the major ESBL producers. Anothey important
organism isEscherichia coli. It is important to note the growing incidenceESBLs inSalmonella sp ®. ESBLs
have become more prevalent among species with iinléusmpCp- lactamase$:

Non Enterobacteriaceae ESBL producers are relatively rare wiffseudomonas aeruginosa  being the most
import[aslnt organistt®. ESBL has also been reportedAninetobacter spp, Burkholderia cepacia and Alcaligenes
fecalis™.

Some solvent fraction dflilletia aboensis showed an appreciable level of antibacterial @gton thePseudomonas
spp producing ESBL (Table 2). Both the crude ethandtaet and methanol fraction showed appreciableviagct
against ESBLPseudomonas isolates at the concentration of 25mg/ml and 1g/Bmhrespectively (Table 2). It was
also observed that the activity increases as theerdration decreases which could be attributedliffoision
problems. Also, table 2 revealed that the crudeaektof Milletia aboensis had no effect against two species of
Pseudomonas (putida andfulva) while there are observable zones of inhibitiorewlevaluated againBtmonteilli,
P.beteli and Pmendocina. There are zones of inhibition across the entiremigs challenged with the methanol
extract ofMilletia aboensis at the concentration ranges of 50mg/ml-12.5mg/ml.
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Chloroform fraction exhibited antibacterial actjvét the highest concentration (Table 2) while etlogtate showed
no significant effect against the test ESBL isdate

From table 3, the MIC of the Crude (ethanol) lesfacts as well as the chloroform and methanoltivas of the
extracts ofMilletia aboensis against the positive test ESBL isolatesRseudomonas species were shown. The
ethanol extrachad the lowest MIC value of 10 mg/ml. This couldplynthat the metabolites with highest activity
may lie within the ethanol extract or that groupnaétabolites act synergistically to give a betterfgrmance than
either the chloroform or methanol fractions.

Conclusion

The ESBL positivePseudomonas species isolated are sensitive to metabolites found inetianol, chloroform and
methanol fractions d¥lilletia aboensis.

REFERENCES

1. Kotra, L.P, Samama, J. and Mobasherg2@®?2).p- Lactamases and resistancedtdactam antibiotics. In:
Lewis K, Slayers AA, Taber HW, Wax RG, editors. Bai@l resistance to antimicrobials. New York: MarDecker:
123 -160.

2. Livermore, D.M. (1995)B- lactamases in laboratory and clinical resistar@@ical Microbiology Review,
8,557- 584.

3. Bradford, P. A. (2001). Extended spectrHiactamases in the 21st century: characterizaépigdemiology
and the detection of this important resistancestf@linical Microbiology Review, 14,933-951.

4, Samaha-Kfoury, J.N. and Araji, G. F. (2003). &eaevelopments ifi- lactamases and extended spectrum
- lactamases. Br Med Journal, 327, 1209-1213.

5. Knothe, H. et al (1983). Transferable resistaioceefotaxime, cefoxitin, cefamandole and Cefumoxiin
clinical isolates oKlebsiella pneumoniae andSerratia marcescens. Infection.11, 315 — 317.

6. Paterson, D.L and Bonomo, R.A. (2005). Extensieectrum Beta- lactamases: a clinical update. &lini
Microbiology Review. 18, 657 -686.

7. Nadine GesgRoger StephaandHerbert Hachlef2012). Occurrence and characteristics of extended-

spectrumB-lactamase (ESBL) produciriinterobacteriaceae in food producing animals, minced meat and raw milk
BMC Veterinary Research, 8:21 doi:10.1186/1746-634A..

8. Sun H Parki-Hyun Byun Su-Mi Choi Dong-Gun LeeSi-Hyun Kim, Jae-Cheol KwonChulmin Park
Jung-Hyun ChoandJin-Hong Yoo (2012). Molecular epidemiology of ended-spectruni-lactamase-producing
Escherichia coli in the community and hospital in Korea: emergesfc8T131 producing CTX-M-15. BMC
Infectious Disease42:149 doi: 10.1186/1471-2334-12-149

9. Yu F, Chen Q, Yu X, Li Q, Ding B, et £011) High Prevalence of Extended-Spectrum Betadmases
amongSalmonella enterica Typhimurium Isolates from Pediatric Patients viiarrhea in China. PLoS ONE 6(3):
€16801. doi:10.1371/journal.pone.0016801

10. Burkill, H.M. (1985). The Useful plants of WeTropical Africa. Vol 3 Jstor plant Science.

11. Windokur, P.Let a (2000). Animal and human multidrug - resistantpl@dosporin — resistarialmonella
isolates expressing a plasmid —mediated CMY -2 @rfiactamase. Antimicrobial Agents Chemotherapy, 44,
2777-2783.

12.  Levison, M.E. (2002). Plasmid-mediated edtsl —spectrurfi-lactamases in organisms other thdabsiella
pneumoniae and Escherichia coli: a hidden reservoir of transferable resistanceege@urrent Infectious Disease
Report, 4,181-183.

13. Nordmann, P. and Guibert, M. (1998). Extehsigectrunp-lactamases ifPseudomonas aeruginosa. Journal of
Antimicrobial Chemotherapy, 42, 128-131.

84



Journal of Natural Sciences Research
ISSN 2224-3186 (Paper) ISSN 2225-0921 (Online)
\ol.2, No.9, 2012

www.iiste.org
Ly

NS’

Table 1:Phenotypic confirmation of ESBL producifgeudomonas spp

CAZ CAZ+AMC CTX CTX+AMC

P. monteilli 0 29 0 30
P.putida 21 28 0 22
P. betdli 17 28 0 28
P. mendocina 11 20 13 27
P. putida 15 28 0 21
P. monteilli 0 31 0 23
P. monteilli 15 33 0 22
P. putida 19 29 11 25
P. monteilli 0 30 13 29
P.fulva 21 34 0 24
P. putida 24 28 11 30
P. monteilli 0 31 0 24
P.fulva 21 29 14 29
P. mendocina 0 22 0 22

CAZ = Ceftazidime; CTX = Cefotaxime; AMC = Amoxitii+ Clavulanic acid
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Table 2Sensitivity of solvent fractions dlilletia aboensis againstPseudomonas species expressing ESBL

Extract Conc £Zaf Inhibition (mm)
(mg/ml) B1 B2 B3 B4 B5B6  B7 BS B9 BIO
Crude 200 0 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0
25 7 9 10 0 0 6 0 6
125 8 10 10 12 0 0 7 0 0 6
Methanol 200 0 0 0 0 0 0 0 0 0 0
100 0 0 0 0 0 0
50 9
25 8 14
125 12 15 10 11 10 16 13 15 8 11
Chloroform 1000 8 8 8 6 0 9 10 0 6 11
500 0 0 0 0 0 0 0 0 0 0
250 0 0 0 0 0 0 0 0 0 0
125 0 0 0 0 0 0 0 0 0 0
65.5 0 0 0 0 0 0 0 0 0 0
Ethylacetate 250 0 0 0 0 O 0 0 0 0 0
100 0 0 0 0 0 0 0 0 0
50 0 0 0 0 0 0 0
25 0 0 00 0 0
12.5 0 0 0 0 0 0 0 0 0 0

*Each value represents the mean value of two chetants. B= Pseudomonas monteilli, B,=P.
putida,B;=P.beteli, B,= P. mendocina, Bs= P. putida, Bg= P. monteilli, B;= P. monteilli, Bg= P.
Putida, By= P. fulva, B;¢= P. mendocina
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Table 3: Minimum inhibitory concentrations of salefractions ofMilletia aboensis against

Pseudomonas species expressing extended spectrum beta lactamase

Isolates Minimum Inhibitory @gentration (mg/ml)
CEMA CEMA MEMA GEN (1g/ml)
Bl 10 50 50 0.15
B2 10 50 50 0.15
B3 10 50 50 0.15
B4 10 50 50 0.15
B5 10 50 50 0.15
B6 10 50 50 0.15
B7 10 50 50 0.15
B8 10 50 50 0.15
B9 10 50 50 0.15
B10 10 05 50 0.15

*Each value represents the mean value of two détamts. B1=Pseudomonas monteilli, B2=P.
putida, B3=P.beteli, B4=P. mendocina, B5= P. putida, B6= P. monteilli, B7= P. monteilli, B8=P.
Putida, B9= P. fulva, B10= P. mendocina. CEMA= Crude Extract oMilletia aboensis, CFMA=
Chloroform Fraction ofMilletia aboensis, MFMA= Methanolic Fraction ofMilletia aboensis,
GEN = Gentamycin
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