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Summary :

Thirteen clinical isolates of Plesiomonas shigel/oides were tested for antibiotic
susceptibility of tetracycline, kanamycin-sulphate, gentamicin, erythromycin and
ciprofloxacin. All the strains were susceptible to all these antibiotics. The minimal
inhibitory concentration (MIC)of all these antibiotics were: Kanamycin-sulphate - MIC
0.4-10.0 11gIm I, tetracycline - MIC 0.25-2.4 Ilglml, gentamicin-MIC 2.0-12.0 11gIml ,
erythromycin -MIC 0.5-14.0 Ilglml and ciprofloxacin-MIC 5.0.006Ilglml. The MIC and MBC

(minimal bactericidal concentration) of the antibiotics kanamycin-sulphate,
tetracycline, gentamicin, erythromycin and ciprofloxacin changed little in the presence
of serum protein. Different concentrations of sub-MICs played synergistic role in serum
bactericidal action on this organism.

Introduction:

Plesiomonas shigelloides has been implicated as the causative agent of diarrhoea'
and various extraintestinal infections, such as sepsis, cellulitis2,arthritis and bacteremia3.
Serum bactericidal activity has been regarded as one of the important host defense
mechanisms against bacterial infection4. In the past several years, various classes of
antibiotics at sub-MICs have been reported to enhance bactericidal activity to serum5-7.P.
shigelloides were known to be susceptible to tetracycline, trimethoprim-sulfamethoxazole,
chloramphenicol, quinolones and aminoglycosides. It is reportedto be resistant to penicillin,
ampicillin and carbenicillin, and this resistance may be to an inducible B-IactamaseenzymeB.
The antibiotics: gentamicin, kanamycin-sulphate, tetracycline and ciprofloxacin has been
found to be effective against P. shigelloides in various concentrations. Ciprofloxacin and
tetracyclinewere found to be more active antibioticsMICs = .$.0.063 and 0.5 1l9/mI9,
kanamycin-sulphate and gentamicin were found less active, MICs 16.0 and 4.0 1l9/mpo.All
these studies were done in vitro without serum protein, so it is important to know the effect
of serum in antibiotics activity against this organism. The aim of the present study was to find
out the effect of antibiotics on the serum bactericidal action on Plesiomonas shigelloides.

Materials and Methods :

Bacterial strains and inoculum properties:

Thirteen clinical isolatesof P. shigelloideswere collectedfrom the Laboratory
SciencesDivisionofthe InternationalCentreforDiarrhoealDiseaseResearch,Bangladesh

Department of Microbiology, University of Dhaka, Dhaka-1000, Bangladesh.
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(ICDDR'B). For longterm preservation, strains were stored at-80°C in 15% glycerol broth. For

the study, culture were grown on Trypticase soy agar (TSA) plate, incubated at 37°C for 18

hr. For log phase of culture, isolated colony was inoculated in freshly prepared nutrient broth

(Difco) and incubated at 37°C for 4 hr, centrifuged at 5000 X 9 for 15 min, washed twice (5000

X gfor 15 min) with phosphate buffered saline (PBS) (pH 7.2) and adjusted at 7.510g,o CFU/
ml spectrophotometrically.

Antibiotics:

Tetracycline (Pfizer Inc., New York, USA), gentamicin (Abbott Laboratories, Rungis,
France), ciprofloxacin (Bayer Laboratories, Basingostoke, UK), and kanamycin-sulphate
(Glaxo, UK).

Sera:

Sera from twelve healthy donors (with no known previous history of P. shigelloides
infection) were collected by standard technique", stored in sterile vials in small aliquots at -
80°C until use.

In vitro test:

MICs and MBCs were determined by agar dilution testing as described by National
Committee for Clinical Laboratory Standards'2, using serial two-fold dilution of each

individual antibioti~s in Muller-Hinton broth (MHB) (Difco) with 5.5 log,oCFU/ml organism,
incubated at 37°C for 18 hr. After incubation, the MICs were determined with no visible

growth of the organism in MH broth. The MBCs were determined by subculturing of 0.1 ml

of broth without visible growth and was the concentration which produced ~99.9%
reduction in CFU/ml after incubation for 18 hr at 37°C13.For the effect of serum protein on the

MICs and MBCs of antibiotics against P. shigelloides strain AG-3929 were studied by a
method based on Tateta'.. Increasingconcentrationsof antibioticswere prepared in 10% and

20% inactivated (56°Cfor 30 min) human serum and treated with 5.510g,0CFU/ml organism
at 37°C.

The effect of antibiotics on serum bactericidal activity at different concentrations of

antibioticswerepreparedin 10%normalhumanserumandtreatedwith 5.5 10glOCFU/ml
organism at 37°C for 30 and 90 min.

Enumeration of bacteria:

At each time point, a sample was removed from the incubator and viable bacteria was

measured by drop-plate's or spread-plate technique on TSA plate.
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Results:

In vitro bactericidal activity of ciprofloxacin and tetracycline were more against P.
shigelloides, which is followed by erythromycin and kanamycin-sulphate, gentamicin was
less active. All the thirteen strains tested were found susceptible against all these antibiotics
(Table-I).

Table-I : The MICs and MBCs of antibiotics on P. Shigelloides Clinical isolates.

Number of isolates tested were thirteen; 50% and 90%, MICs and MBCs for 50% and 90%

of isolates tested, respectively.

Table-II shows the effects of serum on the activities of five compounds against P.

shigelloides AG-3929. The serum produced little change in MICs and MBCs for P.

shigelloides. Ciprofloxacin and tetracycline showed the lowest or no change at all in MIC.
The effect of antibiotics on serum bactericidal activity on P. shigelloides showed that all

these five antibiotics played an synergistic role in serum bactericidal killing (Fig.1), and this

synergistic action were dose depended. This data supported that these five antibiotics

enhanced sensitivity to complement-mediated killing. Ciprfloxacin 0.03 ~g/ml with 10%

serum killed 100% (5.510g,oCFU/ml) organism within 30 min.Tetracycline 0.4 ~g/ml and 0.3

~g/ml with 10% serum killed 100% organism. Kanamycin-sulphate, 0.4 ~g/ml with 10%
serum killed 100% (5.5 log,oCFU/ml)organismwithin90min. Gentamicinanderythromycin
0.4 ~g/ml with 10% serum killed 4.2 1Og,oCFU/ml and 4.8 log,oCFU/ml organism within 90
min. The synergistic effect of tetracycline was more than kanamycin- sulphate and
erythromycin.

119

MIC (g/ml) MBC (g/ml)

Antibiotics 50% 90% Range 50% 90% Range

Tetracycline 0.50 1.00 0.25-2.4 2.00 8.00 1.00-14.00

Gentamicin 3.00 10.00 2.00-12.00 4.00 16.00 4.00-20.000

Erythromycin 1.00 4.00 0.50-14.00 4.00 20.00 4.00-30.00

Kanamycin-

sulphate 0.60 8.00 0.40-10.00 3.00 18.00 3.00-30.00

Ciprofloxacin 0.30 0.60 0.066 0.06 0.08 0.05-0.08
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Table-II: Effect of inactivated serum on MIGs and MBGs of antibiotics on P. shigelloides
AG3929

All values are expressed as micrograms per millilitre

Legend to figure 1 : Effect of antibiotic on the serum bactericial action on P. shigelloides.

(~) tetracycline, (B) ciprofloxacin, (G) kanamycin-sulphate, (D) erythromycin (E) gentamicin;
+10% NHS; 0, 0.2 ~g/ml antibiottic + 10 % NHS; f1 0.3 ~g/ml antibiotic+ 10% NHS; 00.4 ~g/

ml antibiotic + 10% NHS;", o.03 ~g/ml antibiotic + 10% NHS.

90 30 30 90

Incubation time (min)

120

MHB 10% HS 20% HS

Antitbiotics MIC MBC MIC MBC MIC MBC

Tetracycline 0.60 4.00 0.60 4.20 0.70 6.80

Gentamicin 6.00 12.00 6.80 14.00 7.00' 14.00

Erythromycin 1.00 10.00 1.50 14.00 1.50 14.00

Kanamycin-
sulphate 0.65 18.00 0.85 22.00 0.95 22.00

Ciprofloxacin 0.033 0.056 0.033 0.06 0.033 0.06.
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Discussion :

Thirteen clinical isolates of P. shigelloides were susceptible to tetracycline,
gentamicin, erythromycin, kanamycin-sulphate and ciprofloxacin. Penn10found gentamicin
- MIC 4.0 ~g/ml, kanamycin-sulphate-MIC 16.0 ~g/ml) and tetracycline -MIC 0.25 ~g/ml).
Reinhard9found tetracycline - MIC 0.25- 2.0 ~g/ml, gentamicin - MIC 2.0-8.0 ~g/ml and
ciprofloxacin -MIC <0.063 ~g/ml). In the present study, the susceptibility of ciprofloxacin was

most - MIC0.066 ~g/ml and MBC0.05-0.08 ~g/ml, tetracyclin - MIC 0.25-2.4 ~g/ml and MBC

1.0-14.0 ~g/ml, which are similar to those of previous studies. But the susceptipility of
kanamycin-sulphate-MIC 0.4-10.0 ~g/ml and MBC 3.0-30.0 ~g/ml were dissimilar.
Gentamicin, kanamycin-sulphate and erythromycin were found to have more or less similar
susceptibility against P. shigelloides. In the presence of serum protein, the antibactericidal
activity of the five antibiotics: kanamycin-sulphate, erythromycin, tetracycline, ciprofloxacin
and gentamicin had little effect on MICs and MBCs.With the increase of serum percentage,
MICs and MBCs remained more or less similar. These results was similar to that of many
other antibiotics'617,which indicated that these five antibiotics (Kanamycin-sulphate,
erythromycin, tetracycline, ciprofloxacin and gentamicin) were of low protein binding ability.
It is well recognized that antibiotics which are highly bound to serum proteins have reduced
bactericidal activitywhen they are tested for invitro activity in the presence of serum protein'B.
In serum bactericidal activity, antibiotics: Kanamycin-sulphate, erythromycin, tetracycline,
ciprofloxacin and gentamicin, played synergistic role.These five antibiotics with the increase
of antibiotic's concentration, increased serum bactericidal action, which is similar with the

previous work with erythromycin on Pseudomonas aeruginosa14,Escherichia coli and
Staphylococcus aureus7. This study showed that antibiotics : kanamycin-sulphate,
erythromycin, tetracycline, ciprofloxacin, and gentamicin poteintate serum bactericidal
action against P. shigelloides.
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