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ABSTRACT: The study was carried out with the aimaskessing the effect of increasing ratio of aniliriavith
Augment in against clinical isolates $Bphylococcus aureus, E. coli, Klebsiella spp. Disc diffusion susceptibility test
results indicate that 4:1 preparations are momectffe against the clinical isolates with mean zdiaeneter of 23mm,
17.6mm and 16.2mm fo® aureus, E. coli and K. spp respectively, followed by 2:1 with mean zone disenetf
19.4mm, 13.4mm and 11.4mm fSraureus, E. coli andK. spp respectively, followed by the rest of the preparadi
i.e. 6:1, 8:1, 10:1. The susceptibility of 4:1 deages from 80%, 60%, 40% fBraureus, E. coli andKleb. Spp. The
result of the Statistical analysis indicates tharé was a highly significant difference betweeh @nd the rest of the
preparations again$t aureus, andE. coli but there was no significant difference betweenpiteparations againkieb
Species.
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Introduction

It is common to fear patient with medical problemnkte taking many drugs combination which work
synergistically, it is also becoming increasinglyvimus to physicians and other members of health ca
team that many drugs combinations when use inapiptely have the inherent potential to interact
adversely. The combination of amoxicillin and cleanate in different ratio 2:1, 4:1, 7:1, 5:1, 16l
Augmentin are very effective against many clinicallates. Augmentin in form of 16:1 are used fa th
treatment of community acquired pneumonia and agatterial sinusilis (Food and Drug Administration,
Federal Register, 1972). The ratios of Clavulawcid ¢0 amoxicillin in commercially available produare
2:1 in oral preparations and 1.5 in IV preparati@fAsanciset al., 1972).E. coli one of the most common
pathogen community acquired and nosocomial infactsousually susceptible to amoxicillin/clavulanate
(Manageset al., 2001) with increasing use of this antimicrobial migehowever resistance has began to
emerge (Mathait al., 2001).
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Clavulanic acid was tested against a muligdresistance strain ¢fiebsiella pneumoniae which had
been causing cross infection for several years astinille hospital. The mean MIC of cephalothin for
strain of these organisms was 376ug/ml, but iptesence of 1, 5 and 10ug/ml of Clavulanic thistéeP,
1.5 and 0.7pg/ml respectively (Lawrergteal., 1985). In the presence of low concentration of Glaric
acid (0.5 — 1mg/ml) the MICs of amoxicillin for Bdtamase producing aureus, B. catarrhalis, N.
gonorrhea, H. ducreyi, H. influenza, Enterobacteria andB. fragilis both reduce 8-64 fold (Frances al.,
1992) both inhibitory and bactericidal are enhandedonstrictive B-lactamase appear to be involired
the resistant ofl. tuberculosis to B-lactams and in a study in which only 4/15istsaere inhibited, but not
killed by 8mg/ml amoxicillin or less in the presenaf 2mg/l Clavulanic acid, 14/15 were killed by g or
less. Similar effect are demonstrated with a wiatege of B lactamase labile penicillin and cephabaisys,
but the degree of enhancement varies with agenbegehisms, depending on the intrinsic activitytloé
agent, it penetrates and affinity relative to théibitor for the B lactamase (Franog al., 1992 It
antimicrobial activity is almost identical with thaf ampiciliin. It is hydrolysed all the clinicgllimportant
B-lactamase except the class CephasporinsEofcoli and Enterobacter (Francis et al., 1992).
Amoxicilin/clavulanic acid is very potent againsany microorganisms includingaemophilus infuelnzae,

E. coli, Klebsiella spp, Moraxella catarrhalis.Minimum Inhibitory Concentration (MIC) 2mgml or les
against most 90% strain Blesseria gonorrhea, MICs of 4mg/ml or less against mosB8% ofS. aureus
and aerobic bacteria and 8mcg/ml or less against m80% strain of other listed organisms safety and
effectiveness of amoxicillin/Clavulanic acid in atenent of clinical infection due to the microorgems
has not established in adequate and well contirgtal trial. (Glaxo SmithKline, 2002). In childreaged 3

— 14 years given 25mg/Kg of syrup formulation caritey amoxicillin and Clavulanic acid in the ratod
4:1, the average peak plasma concentration of Gaiwwacid was 2mg/l at 1-1.5 with a half life ohtur.
The aims of the study was to assess the actifit§fierent preparations of Augment in and to recoemd
physicians to emphasize on the prescription of neffective one. Therefore, it was also designed to
assess the effect of increasing ratio of amoxiciin the activities of augment in against clinisalates of
Klebsiela, E. coli andS. aureus.

Materials and M ethods
Sample Collection

Five clinical isolates each &faphylococcus aureus, E. coli and Klebsiella spp were collected from
Clinical Microbiology Laboratory of Aminu Kano Teling Hospital (AKTH). The clinical isolates were
identified base on the method described in Cheegir¢2004).

Drug Samples

Augmentin capsules 370mg, 625mg and 875mgufaatured by Glaxosmithkline in form of 2:1, 4:1
and 6:1 ratio of amoxicillin/Clavulanic acid respieely were purchased from pharmaceutical chentist a
Sabon Gari market Kano. Amoxicillin capsule 250m8jakosmithkline) was purchased from Academic
Staff Union of University (ASUU) pharmaceutical chist BUK old site, whilst 8:1, 10:1 was prepared in
the laboratory by adding 250mg and 500mg of ambixicon 875mg Augmentin capsule (powder)
respectively.

Susceptibility Test

Disc diffusion susceptibility test was cadrieut using Kirby — Bauer (1966) as recommended by
National Committee for Clinical Laboratory Stand@NCCLS, 1997). Kirby — Bauer method: This is now
the official method of food and drug administrationthe USA (Federal Register, 1972). The method
defines three degree of sensitivity according toezdiameter and makes no exception for organisrtisein
urine. Zone diameter is interpreted by referencepublished table, and the performance of the test,
therefore be strictly standard. Mueller — Hintoraag specified with single usually high contergagi for
each drug. Plates are inoculated with a swab dipgedbacterial suspension adjusted to the samsitgen
as a barium sulphate standard. The result indgasfluent growth. The Kirby — Bauer discs diffusion
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susceptibility test performed in accordance to NGQhethod (NCCLS, 1997) give reliable results and
hence predict clinical efficacy of the antibiottested.

Medium

Mueller-Hinton agar (Bio Science, Spain, MBas used for discs diffusion test as recommended by
National Committee for Clinical Laboratory StandédCCLS, 1997).

Preparation of Sensitivity Tests
Discs were prepared base on the method @esicby Chessbrough (2004) as follows:

Punch disc of 5-6mm diameter from a sheet of wreat IMO. | Filter paper.

Place disc in a Petri dish at a distance of 2-4retwwéen each and sterilized in hot air oven af@gor 1
hour. Allow to cool and add correct concentratidrsterile antimicrobial solution. A standard didzsarbs
0.1ml.

M ethod of I noculation

Using a sterile wire loop, touch 3-5 wellleged colonies of similar appearance of the tegaoism
and emulsified in 3-4ml of sterile physiologicalise.
In a good light match the turbidity of the suspensito the turbidity standard (mix the standard
immediately before use) hen comparing turbiditteswas easier to view against a printed card ortsbie
paper. Using a sterile swab, a plate of Muellertbtinagar was inoculated. Excess fluid was remowed b
pressing and rotating the swab against the sidleeofubes above the level of the surface of theiumedh
three directions rotating. The approximately 60%ehsure even distribution. With the Petri dishitid
place allow 3-5 minutes or longer then 15 minuties)the surfaces of the agar to dry. Using a seril
forceps, appropriate antimicrobial discs were eyedidtributed on the inoculated plates.
Within 30 minutes of applying the disc, the platesre inverted and incubated aerobically for 18 — 24
hours at 3%C.

Results
Sensitivity test

The zone diameter produce by each preparatiainst the clinical isolates were recorded asitee,
intermediate and resistant by comparing with steshdaublished by NCCLS (1997). The standards are as
follows; for Saphylococcus aureus > 20mm are said to sensitive andl@ resistant. And for all other
organisms excep8reptococcus pneumoniae andN. meningitis, zone diameter 48 are said to be sensitive
while 14 — 17mm intermediate andl8 are resistant.

Table 1: Sensitivity Test for S. aureus given fivelevel of Augmentin treatment

Species 21 41 61 81 10:1 Inference

S. aureus A 24 27 16 20 21 Base NCCLS standard isolate A sesitive to
2:1, 4:1, 8:1 and 10:1 and resistant to 6:1

S. aureus B 15 19 10 14 10 Base NCCLS standard isolate Bavagesistant
to all preparations

S aureus C 18 22 16 16 16 Base NCCLS standard isolate Cssasitive to
4:1 and resistant to all others.

S. aureus D 19 21 16 17 17 Base NCCLS standard isolate D seasitive to
4:1 and resistant to all others

S aureus E 21 26 17 16 19 Base NCCLS standard isolate Essasitive to
2:1, 4:1 and resistant to all other preparations
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Table 2: Sensitivity Test for E. coli given fivelevel of Augmentin treatment

Species 21 41 61 81 10:1 Inference

E. coli A 18 17 13 13 15 Base NCCLS standard isolate A sesitive to
2:1 and intermediate sensitive to 4:1 and 10:1 and
resistant to 6:1 and 8:1

E. coli B 00 11 00 00 00 Base NCCLS standard isolate B neaistant to
all preparations

E. cali c 17 20 17 15 15 Base NCCLS standard isolate C tigbly
sensitive to 4:1, intermediate sensitive to 2:1,6:1
8:1 and 10:1.

E. cali D 21 27 19 20 18 Base NCCLS standard isolate D wWighly
sensitive to 2:1, 4:1, 6:1, 8:1 and 10:1.

E. coli E 11 13 00 00 00 Base NCCLS standard isolate Eresistant to

all other preparations

Table 3: Sensitivity Test for K. spp given five level of Augmentin treatment

Species 21 41 6:1 81 10:1 Inference

K. spp A 16 16 12 14 15 Base NCCLS standard isolateas intermediate
sensitive to 2:1, 4:1, 8:1 and 10:1 and resistant t
6:1

K. spp B 17 00 00 00 00 Base NCCLS standard isolata8intermediate
sensitive to 4:1 and resistant to all preparations

K. spp cC 10 11 o00 00 10 Base NCCLS standard isolatasCresistance to
all preparations

K. spp D 17 20 20 20 19 Base NCCLS standard isolatevd3® highly
sensitive to 4:1, 6:1, 8:1 and 10:1 but intermediat
to 2:1

K. spp E 14 17 10 15 13 Base NCCLS standard isolat@sintermediate
sensitive to 2:1, 4:1 and 8:1 and resistant to 6:1
and 10:1

Discussion

Saphylococcus aureus, E. coli, Klebsidla spp are important nosocomial and community acquired
pathogens. A major cause of concern is their irsingamulti-drug resistance which now encompasses
what consider the drug of choidge. coli, S. aureus, Klebsiella spp were usually susceptible to amoxicillin
— clavulanate, however with increasing use of aictiobial, resistance begun to emerge; the resistanc
often conferred by plasmid encoded TEM — type Bdamse — production (Nicolas, 1997 and Regeera
al., 1997). Other mechanisms that have been descrilckdimnacquired plasmid encoded cephalosporinase
(AMPC - types, hyper production of chromosomal AMP@insic to E. coli. The alternative of porin
channels production of OXA B lactamase and inhibitesistance mutant of TEM and SHV enzyme
(Livermore, 1995, M ‘zaliet al., 1997; Oliveret al., 1999 and Regeurst al., 1997). From Table one, two,
three amoxicillin clavulanate were found to be effifee agains€. coli, because majority ob. aureus E.

coli, and all of species oKlebsiella spp are B lactamase producer and clavulanic aeighatent inhibitor

of B lactamase, which include class |, Il, lll aiWj R — Factor mediated enzyme including TEM — @ &n
SHV, OXA, 1, 2, 3 and PSE, 1, 2, 3, and 4, and itlso very effective against K1 and Chromosomal
enzyme (Harold and Francis, 1992). 4:1 preparaianore effective against the clinical isolatesntiiae
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rest of the preparations followed by 2:1 with sysitslity increase fromK. spp toE. coli and thenS.
aureusi.e. 40%, 60% and 80%. This is because as the otmatien of amoxicillin double from 2:1 to 4:1
the activity of Augmentin increases but as the eom@tion continues to double the activity remains
approximately constan&. aureus are more susceptible & coli andE. coli are more thaiK. spp, because
amoxicillin/clavulanate are potent inhibitor of maszymes produce W aureus while some ofE. coli
are extended spectrum B-lactamase producer whilofégn resistant to B-lactam. B-lactamase inhibito
and also many species Bf coli are resistant to amoxicillin/clavulanate due toduction of TEM — type
and CMY — 2 enzymes (Chaibi al., 1999). From table one, it is indicated that thees no significant
difference between 2:1 and 4:1 and there is noifgignt difference between pairs of two above 4ré& a
more effective with mean zone of diameter of 23riitiis is because as the ratio of amoxicillin/clawnaite
increase from 2 parts to 4 part, the activity ofgikentin againsS aureus increase but as the ratio
continue to double or increase the activity rensgiproximately constant.

From table 2 there is significant differermetween 2:1 and 4:1 but there is no significanfed#nce
between 6:1, 8:1 and 10:1. 4:1 are more effectiem the rest of the preparations. 4 part amoxicilie
more likely to increase the activity of clavulanatminst most B-lactamase enzyme produce. logli but
with increase of amoxicillin from 4 part activityedrease. From table 3, there is no significanediffice
between the level of Co-amoxiclav treatment givedivte clinical isolates oK. spp, because all known
strains ofK. spp are B-lactamase producers, therefore incredisentatio of amoxicillin at constant ratio of
clavulanate, does not have any effect due to tbetfat the activity of amoxicillin against B-laotase
producing strain depend entirely on the concemtnagiresent. In general, the activity of B-lactamase
(amoxicillin) are greatly enhanced by the presenteB-lactamase inhibitor (clavulanate) against B-
lactamase producers, but the degree of enhanceragas with agents and organisms, depending on the
intrinsic activity of agent, its penetration ansl &ffinity relative to the inhibitor for the B-lanhase.

Conclusion

Conclusively 4:1 preparations of Augmentia arore effective than the rest of the preparataganst
clinical isolates oft. coli and S. aureus. Therefore, it can be use for the treatment of wyineact and
wound infection caused by these organisms, eveungthdhe activity of antimicrobiailn-vitro does not
normally reflect its activityn-vivo and it can also be used in the treatment of respirapneumonia and
bacteremia caused by susceptible organisnideabiiella spps.

Recommendations

From the research carried out 4:1 preparatienmore effectivén-vitro, therefore | recommend the
physicians to subject different preparations ofgéentin currently available into clinical trialsrfo
comparative study on their activitp-vitro. From these, preparations which are more patentvo are
emphasized for the treatment of infection causeslusgeptible organisms.
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