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Abstract
Study Objective:Microbial contamination during preparation of the infusion drugs is an important issue in
intensive care units. Objective of this study was to investigate in vitro antimicrobial properties of commonly
used vasoactive drugs.
Design: Prospective study.
Setting: Clinical microbiology laboratory of a university hospital.
Measurements: Growth of the microorganisms Staphylococcus aureus, Staphylococcus epidermidis,
Escherichia coli, Pseudomonas aeruginosa, and Candida albicans in saline dilutions of adrenaline at 1,
10, and 100 μg/mL; noradrenaline at 1, 10, and 100 μg/mL; and dopamine at 0.1, 1, and 10 mg/mL concen-
trations was investigated. Each drug solution and saline were analyzed with a digital pH meter.
Main Results: Saline dilutions of adrenaline, noradrenaline, and dopamine at clinically used concentrations
decreased microbial growth. The highest concentration doses of adrenaline, noradrenaline, and dopamine
used in the study had significant antimicrobial effect when compared to the low and moderate doses. This
effect was shown with the all microorganisms. S aureus, S epidermidis, andC albicanswere more sensitive;
on the other hand, E coli and P aeruginosa were more resistant against the effect of the drug dilutions.
Conclusions: To limit microbial growth in case of contamination of the drug solution, it is advisable to use
more concentrated dilutions of adrenaline, noradrenaline, and dopamine used in clinical practice.
© 2016 Elsevier Inc. All rights reserved.

1. Introduction

Hospital-acquired infections are one of the major problems
that increase mortality and morbidity. Microbial contamina-
tion may occur with various source and invasive interventions.
Patients in the intensive care units (ICUs) especially require in-
vasive procedures and frequently have multiple predisposing
factors to the infection.

Microbial contamination during preparation of drug solu-
tions is another cause of infusion-related microbial contact
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which is also higher in ICUs [1]. Particulate or organic materi-
al contamination might be observed on infusion despite micro-
filter use and strict adherence to the infusion regimen [2].
Moreover, 1-way valves are not able to prevent bacterial con-
tamination of intravenous infusions [3].

Vasoactive drugs are usually necessary to restore tissue per-
fusion in patients in ICU. Syringe pumps are used to infuse
high-concentration solutions. More dilute preparations may be
infused from a bag of fluid, but this should be via an infusion.

In case of accidental microbial contamination of these
drugs during preparation or infusion, there are no available da-
ta about the effects of clinically used concentrations of adren-
aline, noradrenaline, and dopamine on microorganismal
growth. In this study, we aimed to investigate in vitro antimi-
crobial properties of these commonly used vasoactive drugs.

2. Materials and methods

Drug dilutions were prepared using strict aseptic technique
under laminar airflow. Alcohol swabs for ampoules were also
used to prevent external contaminations. Drugs were diluted
with saline to perform 1, 10, and 100 μg/mL concentrations
for adrenaline, the same concentrations for noradrenaline bitar-
trate, and 0.1, 1, and 10 mg/mL for dopamine. Contents of the
study drugs were indicated as following: adrenaline 1 mL am-
poule: adrenaline 0.5 mg, metabisulphite 0.5 mg, sodium chlo-
ride 8.5 mg, and water for injection; noradrenaline 4 mL
ampoule: noradrenaline bitartrate 8 mg (equivalent to 4 mg
noradrenaline base), sodium metabisulphite 4 mg, sodium
chloride 34.35 mg, and water for injection; dopamine 5 mL am-
poule: dopamine hydrochloride 200 mg and sodium metabisul-
phite 50mg. Each drug solution and saline were analyzedwith a
digital pH meter (H2211pH/orp meter; Hanna Instruments).

Standard strains of common hospital acquired pathogens
Staphylococcus aureus (American Type Culture Collection
[ATCC] 25923), Staphylococcus epidermidis (methicillin-re-
sistant strain ATCC 12228), Escherichia coli (ATCC
25922), Pseudomonas aeruginosa (ATCC 27853), and Can-
dida albicans (ATCC 90028) were evaluated. Several bacteri-
al colonies were obtained from test solutions and inoculated to
the blood agar at 35°C for 24 hours. Three to 4 colonies were
obtained from each isolate and inoculated in 3 mL of Mueller-
Hinton broth, then diluted with saline to perform McFarland
standard concentration of 0.5.

A hundred microliters inoculum of each microorganism
was suspended into 2 mL of each drug dilution and gently
mixed, immediately after the drug dilutions have been pre-
pared. A hundred microliters of suspension was obtained and
subplated to the 5% sheep blood medium and incubated at
37°C for 24 hours. The same volume of samples from each
culture media was subplated to the blood agar, saline, and
brain-heart infusion (BHI) broth for bacteria, to the Sabouraud
agar and saline for C. albicans at 37°C. Saline and BHI broth
were used as controls for bacteria; saline and Sabouraud agar

were also used as controls for C albicans. Samples from drug
solutions were directly inoculated to blood agar to detect con-
tamination. Three sampling were performed for each measure-
ment and mean values of the number of colony-forming units
per milliliter (cfu/mL) were calculated by the same investiga-
tor at 0, 2, 12, 24, and 48 hours.

Data analysis was performed by using SPSS for Windows,
version 15 (SPSS, Inc, Chicago, IL). Data are presented as
mean ± SD. Comparisons were made with using repeated-
measures analysis of variance. In the case of significance,
Mann-Whitney U test or Wilcoxon test for paired samples
was used. Pb .05 indicated significance.

3. Results

Changes in growth of S aureus were indicated in Figure 1.
Saline dilutions of adrenaline at 100 μg/mL; noradrenaline at
1, 10, and 100 μg/mL; and dopamine at 1 and 10 mg/mL con-
centrations significantly decreased the cfu of S aureus. The in-
hibitions of microbial growth of S epidermidis and C albicans
were observed in saline dilutions of adrenaline at 1, 10,
and 100 μg/mL; noradrenaline at 1, 10, and 100 μg/mL; and
dopamine at 0.1, 1, and 10 mg/mL concentrations, as shown
in Figures 2 and 3. Changes in the cfu of C albicans occurred
at later periods. Saline dilutions of adrenaline at 100 μg/mL,
noradrenaline at 100 μg/mL, and dopamine at 1 and 10 mg/mL
concentrations also significantly decreased the cfu of E coli and
P aeruginosa, as indicated in Figures 4 and 5. The highest con-
centration doses of adrenaline, noradrenaline, and dopamine
used in the study had significant antimicrobial effect when
compared to the low and moderate doses (P b .05). This effect
was shown with the all microorganisms. P aeruginosawas the
only microorganism that has an increase in the cfu in saline, in
a time-dependent manner. On the other hand, saline dilutions
of dopamine at 10 mg/mL concentration inhibited growth of
P aeruginosa at 12 hours. BHI broth increased the cfu of S au-
reus, S epidermidis, E coli, and P aeruginosa. Sabouraud agar
also increased the cfu of C albicans. There was no growth on
control samples obtained from the drug solutions.

The pH values of the drug solutions were 5.00 for saline;
5.05, 4.84, and 4.33 for adrenaline at 1, 10, and 100 μg/mL con-
centrations; 4.85, 4.35, and 3.70 for noradrenaline at 1, 10, and
100 μg/mL concentrations; and 4.88, 4.40, and 3.70 for dopa-
mine at 0.1, 1, and 10 mg/mL concentrations, respectively.

4. Discussion

This study showed that saline dilutions of adrenaline, nor-
adrenaline, and dopamine at clinically used concentrations de-
creased microorganismal growth, and this effect was more
prominent at higher concentrations. Dopamine exhibited pow-
erful antimicrobial effect on all the microorganisms, especially
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