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Background information on Pseudomonas putida:

- Aerobic

- Gram-negative

- Glucose-non-fermenting

- Rod-shaped (bacillus)

- Multidrug-resistant

Several papers report that P.putida is an opportunistic human pathogen

capable of causing nosocomial (intrahospital) infections. Infections caused by P.

putida are rare and are mostly reported in immuno-compromised individuals, such as

those with neutropenia, newborns, and cancer patients. Most studies have shown that

P. putida, which acted as an opportunistic pathogen, often infected patients who

were in an immunocompromised state and had a poor physical condition. Despite the

fact that P. putida may cause healthcare-related infections, clinical data on P. putida

infections is scarce; this likely due to the rarity, relatively lower virulence, and higher

antimicrobial susceptibility of P. putida compared to P. aeruginosa.

Antibiotic susceptibility testing was performed: minimal inhibitory

concentration (MIC) of antibiotic to inhibit growth of P.putida was determined.

Table1. MIC of antibiotics on P.putida



Antibiotic MIH, µ𝑔 𝑚𝑙−1

Minocycline 4

Levofloxacin 2

Sparfloxacin 1

Tosufloxacin 1

Piperacillin <0.5

Ceftazidime <0.5

Cefotiam >64

Imipenem <0.5

Latamoxef 1

Carumonam <0.5

Tobramycin >64

Amikacin >64

Pseudomonas putida peritonitis diagnosed and successfully treated outside

Asia. Pseudomonas putida was cultured, in decreasing order of frequency, from

urine, sputum, blood, wound discharge, peritoneal fluid, cerebrospinal fluid, and

umbilical swab. Nosocomial infections were associated with 55% of these infections.

The fatality rate was 29% in the 41 patients with clinical disease. In vitro

susceptibility tests suggested that imipenem and ceftazidime were more effective



than other antimicrobial agents. In addition, only 2.9% were found to be due to P.

putida from 12% of pure Pseudomonas infections in Hong Kong hospital.

P. putida was found in urine samples of patients, but could not be established

as pathogenic since patients did not show traits of urinary tract infections. Tables

below indicates differences between Pseudomonas species (Von Graevenitz, 1971)

and gives additional information on antibiotic sensitivity:

The effect of P. putida hospital isolates on human skin cell cultures was

determined by quantifying the amount of DNA and lactate dehydrogenase (LDH)

released by damaged cells. This analysis revealed that all strains were able to

increase the amount of DNA released from skin cells to the culture medium; the



results corresponding to HB8234, HB4184, and HB3267 were significantly higher

than negative controls. While 4 strains of P. putida taken from a hospital environment

were analyzed, it was confirmed that wild type KT2440 did not damage host cells

either in ex vivo or in vivo experiments, where its presence was indistinguishable

from a negative control without bacteria.

Pseudomonas putida will probably be recognized more frequently as a

pathogen. It appears in immunocompromised patients such as those with cancer or

renal failure. It is found in medical facilities and may be the cause of nosocomial

infections. Pseudomonas putida is generally considered less virulent than P.

aeruginosa. Currently, P. putida responds remarkably well to antimicrobial therapy.

Thus, the prognosis for curing P. putida infection is favorable.

Environmental effects (The Government of Canada. (2017, January). Final
Screening Assessment for Pseudomonas putida ATCC 12633 Pseudomonas putida
ATCC 31483 Pseudomonas putida ATCC 31800.
http://www.ec.gc.ca/ese-ees/F16CFAE3-F496-4550-9227-A130A74D2D03/FSAR-
P-putida-EN.pdf)

Microbiota

P. putida is known to antagonize plant pathogenic bacteria and fungi (Haas and

Defago 2005; Mazzola 1999; Moore et al. 2006; Naik and Sakthivel 2006; Palleroni

2005; Scherlach et al. 2013; Sutra et al. 2000). One such mode of antagonism by P.

putida involves its ability to secrete antimicrobial substances, including volatile

organic compounds, biosurfactants, and karalicin (an antibiotic with some inhibitory

action on yeasts) (Cray et al. 2013). In addition, siderophore formation by P. putida

can lead to iron limitation inhibition of other species in the surrounding environment

(Haas and Defago 2005; Kloepper et al. 1988). P. putida can inhibit the following

microbial species:

http://www.ec.gc.ca/ese-ees/F16CFAE3-F496-4550-9227-A130A74D2D03/FSAR-P-putida-EN.pdf
http://www.ec.gc.ca/ese-ees/F16CFAE3-F496-4550-9227-A130A74D2D03/FSAR-P-putida-EN.pdf


● Glomerella tucumensis (Hassan et al. 2011);

● Batrachochytrium dendrobatidis (Flechas et al. 2012);

● Pythium ultimum (Paulitz 1991);

● Phytophthora parasitica (Lee and Cooksey 2000);

● Fusarium oxysporum (Lopez-Berges et al. 2013; Srinivasan et al. 2009);•

Rhizobium leguminosarum (Berggren et al. 2005); and

● Phytophthora nicotianae, Peronophythora litchi, Erwina caeatovora,
Phytophota capsici, Collectotrichium gloeosporioides, C. higginsianum and
Alternaria tenuis (Shi et al. 2010).

Plants

P. putida is not considered a plant pathogen, although some strains can aid in

root rot or other plant diseases. For instance, P. putida in the rhizosphere of paddy

rice plants has been implicated in “suffocation disease” (Bradbury 1986), and P.

putida strain GR12-2 was reported to inhibit root elongation of wheat (Hall et al.

1996, as cited in Barazani and Friedman 2001). Additionally, P. putida produces

antimicrobial substances that were shown to interfere with symbiotic processes in

pea plants (Berggren et al. 2005).

Conversely, P. putida is also considered a plant growth promoting

rhizobacterium (PGPR) (Kloepper et al. 1985); it colonizes the rhizosphere of plants

in a mutualistic relationship, resulting in increased plant growth and the selective

inhibition of other bacteria and fungi (Cray et al. 2013; Kloepper et al. 1985). P.

putida can produce allelopathic compounds such as plant growth hormone

indole-3-acetic acid (IAA) (Barazani and Friedman 2001) that can help or hinder plant

growth depending on the compound, plant species, and concentration (Cray et al.

2013). P. putida also has the ability to make essential elements available to plants in

the soil.



Vertebrates

P. putida was found on the endotracheal tube of a male cynomolgous macaque

that died post-anesthesia (Matchett et al. 2003). After an environmental analysis of

the laboratory found no traces of P. putida, the authors concluded that the P. putida

was a commensal bacterium and that possible immunosuppression from anesthesia

allowed for infection leading to death. Post-mortem analysis revealed multifocal

areas of mild pulmonary edema and neutrophil infiltration in the lungs. In another

report, a wild female koala captured for routine survey that died shortly after release

was found to have melioidosis associated with P. pseudomallei infection and P. putida

was isolated from the lungs (Ladds et al. 1990).

Members of the genus Pseudomonas are reported to be opportunistic fish

pathogens. P. putida is known to cause disease in fish under stress conditions, more

commonly in captive fish, and rarely in wild fish (reviewed in Smolowitz et al. 1998).

Invertebrates

Pathogenicity and toxicity studies were performed by Environment Canada

scientists using adult Folsomia candida (collembolan or springtail) exposed to P.

putida ATCC 12633, 31800, and 700369 in artificial soil. The addition of these strains

had no effect on growth of adult Folsomia candida, or survival or reproduction of the

species. No significant differences between the three strains were detected.
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Production and toxicity evaluation produced by Pseudomonas strains

Generally, the percentage of inhibition values (%) is less than 50%,

therefore, IC50 concentration is not able to be determined. Furthermore, there

is a relatively small difference in inhibition value as the concentration of RL

increases and there is no significant difference between normal cell (L6) and

cancer  cell  (HepG2).



Based on the toxicity study results it can be observed that RL

produced by three different strains of Pseudomonas does not elicit potent toxic

properties. Based on the cell viability results, the cell viability from the

lowest to highest concentration did not differ much indicating that RL did

not kill more cell as its concentration increases.
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