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Resistance of Some Metal Ions on Growth
of Serratia marcescens Strain P
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Abstract — The resistant effect of several heavy metal ions to Serratia marcescens strain P was
studied by the method of minimal inhibitory concentration(MIC), and testing for their metal biosor-
ption. S. marcescens strain P showed a good survival in the presence of high concentrations of
some metal ions, namely cadmium, lead, iron, magnesium, and manganese. Copper had the most
inhibitory effect among tested. The MIC value was ranged from 0.79 to 1.58 mM. Cells of S.
marcescens strain P exhibit an abnormally long lag phase when incubated in high concentrations
of zinc and cadmium. Pigment production was reduced by zinc and cadmium, but enhanced by
lead and iron. S. marcescens strain P was resistant to ampicillin, tetracycline, cefamandole and
chloramphenicol with minimal inhibitory concentration of 128 pg/ml, 32 pg/ml, 2566 ug/ml, and
8 ug/ml, respectively. The kinetics study of biosorptive uptake by S. marcescens strain P revealed
that 16.59% of cadmium and 35.38% of lead were eliminated from the media.
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Table 1. Effect of some metal ions on growth of Serra-
tia marcescens strain P cultured for 24 hrs at 30°C
in a rotary shaker

Metal 10n Mintmal inhibitory concentrations
Cd** 500 ppm, 8150 pg/mi, 445 mM
Ph* 1,000 ppm, 1,598.0 ug/mi{, 4.80 mM
Fe?r 1,000 ppm, 2,720.1 pg/mi, 17.90 mM
Mg+ 1,000 ppm, 2,734.6 pug/mi, 41.14 mM
Cu” 50 ppm, 1252 pg/mi, 0.79 mM
Zn** 500 ppm, 1,261.3 ug/mi, 7.72 mM
Mn** 1,000 ppm, 2,750.2 pg/mi, 18.17 mM

Used metal salts were cadmium chloride, lead nitrate,
iron sulfate, magnesium sulfate, copper sulfate, zinc
sulfate and manganese sulfate.
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Table 3oll4] X.-Zo] amikacin, aztreonam, ceftazi-
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Table 2. Effect of some metal ions on growth of S.
marcescens strain P cultured for 48 hrs at 30°C in a
rotary shaker

Metal ion Minimal inhibitory concentrations
Cd** 1,000 ppm, 1,630.0 pg/mi, 890 mM
Pb** 1,000 ppm, 1,598.0 ug/mi, 4.80 mM
Fe?* LOOO ppm, 2,720.1 pg/mi, 17.90 mM
Mg®" 1,000 ppm, 2,734.6 ug/mi, 41.14 mM
Cu?? S0 ppm, 1252 pg/mi, 079 mM
Zn** 1,000 ppm, 2,5225 pg/mi, 1544 mM
Mn?* 1,000 ppm, 2,750.2 pg/mi, 18.17 mM

Used metal salts were cadmium chloride, lead nitrate,
iron sulfate, magnesium sulfate, copper sulfate, zinc
sulfate and manganese sulfate.
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Table 3. Antibiotic resistance of S. marcescens strain P after freatment of lead and cadmium

ATZ CAZ Amp Amk Tic Cep CM GM TE Tob CRO Ctm Ofx Pip Co-Tr
Control 32 32 12 24 30 6 286 25 13 20 32 14 28 30 26
S S R S S R S S R S S R S S S
Lead 32 32 12 24 28 6 26 20 12 18 30 15 30 28 26
S S R S S R S S R S S wS S S S
Cadmium 32 32 10 24 28 6 28 24 13 18 30 6 26 30 26
S S R S S R S 5 R S S R S S S

ATZ: aztreonam, CAZ: ceftazidime, Amp: ampicillin, Amk: amikacin, Tic: ticarcillin, Cep: cephalothin, CM: chlora-
mphenicol, GM: gentamycin, TE: tetracycline, Tob: tobramycin, CRO: ceftriaxone, Cfm: cefamandole, Ofx: ofloxa-
cin, PIP: piperacillin, Co-Tr: trimethoprim-sulfamethoxazole, 5: sensitive, R: resistant, wS: weak sensitive, number
means size of disk (mm). The organism was treated with lead (1.44 mM) and cadmium (2.67 mM) for 24 hrs

at 30C.

Table 4. Minimal Inhibitory Concentrations(MIC) of the resistant antibiotics to S. marcescens strain P

Antibiotics Ampicillin

Tetracycline

Cefamandole Chloramphenicol

MIC (ug/mi) 128

256 8

MIC readings were taken after 18 hrs incubation at 35T.

Table 5. Cadmium and lead accumulation by S. marcescens strain P

Total weight of

Total accumulated

Total cell mass Accumulated metal

metal ions In metal ions in 1/ culture ions per g of cell
1! culture wet weight
Cadmium 163.0 mg 27.04 mg 76.19 mg 354.9 pg
Lead 479.4 mg 169.61 mg 85.66 mg 1.98 mg
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