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Abstract
Chemical residues, including those of pharmaceutical origin, are 

disposed of irrationally and inappropriately by a large part of society in 
inappropriate places such as common garbage, septic tanks, rainwater 
networks and sewers, becoming a major environmental and social 
problem, exerting direct consequences on aquatic ecosystems. Different 
studies have established the possibility of the appearance of biological, 
toxic and physiological alterations in several niches of living beings that 
inhabit the aquatic ecosystem, mainly in fish, crustaceans and bacteria. 
Many of these studies also associate the emergence of bacteria from 
these ecosystems with resistance to antibiotics. In this way, the evidence 
is accompanied by the imminent urgency of measures aimed at reducing 
or interrupting the irrational exposure of Pharmaceutical Chemical Waste 
(QRF) by the population. Therefore, the objective of this work was to 
detect the presence of Gram-negative bacilli (GNB) with potential for 
human and animal colonization and/or infection in this area, analyzing 
their antimicrobial resistance in the tributaries of Lagoa de Araruama, in 
the State of Rio de Janeiro. of January. For this purpose, we collected 
aliquots of 50ml of water, in November 2021, in the Mataruna river, 
which contributes to the formation of the lagoon, in the central region 
of the city. In the isolation of the strains, we used selective media for 
Gram-negative Bacteria MacConkey Agar (AM), supplemented with 
32µg/ml cephalothin, 10U/ml penicillin and 2µg/ml clindamycin. Three 
Swabs moistened with the aliquot taken from the pond were seeded in 
AM culture plates supplemented with antibiotics, then these plates were 
placed in an oven at a temperature of 37ºC for 48 hours. Interestingly, as 
a result, we found more than 20 colonies with distinct colors that grew 
even in the presence of different classes of antimicrobials, suggesting 
that they are colonies of multiresistant Gram-negative bacteria, since the 
MacConkey Agar medium is selective. These data reinforce the problem 
raised, directing that the presence of chemical agents, including the drugs 
in question, may be enabling the existence and strengthening of resistant 
GNB in the lagoon ecosystem. New tests are needed to identify and assess 
susceptibility to other antibiotics, as there is a possibility that some of these 
colonies have potential for multidrug resistance in addition to causing 
serious infections in humans. Therefore, society, especially the population 
of Araruama, needs awareness and clarification about the dangers and 
toxic environmental consequences of the irrational exposure of chemical 
substances in the marine ecosystem.
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Introduction
Pharmaceutical chemical residues (RQF) are commonly 

discarded by industries and the population in an inadequate 
way in the environment. Many medicines, including 
antibiotics, are discarded irrationally, by a large part of 
society, in inappropriate places such as common garbage, 
septic tanks, rainwater networks and sewers, becoming a 
major environmental problem and with direct consequences 
on aquatic ecosystems [1, 3, 7]. Infectious diseases require 
the use of antimicrobial agents as treatment, however, the 
inappropriate use combined with the irresponsibility of 
the disposal of chemical agents, including drugs, driven 
by the ease of acquisition, is a major concern worldwide. 
Antibiotics and other drugs are among the most common 
chemical agents found in the soil of aquatic environments 
[7]. These medications are often indicated unnecessarily 
[6]. Currently, the indiscriminate use of antimicrobials has 
been considered the third biggest public health problem, 
favoring the development of resistance and dissemination 
mechanisms of several commensal and pathogenic bacterial 
species for humans and animals. in species of fish and other 
marine animals, there is even a strengthening and increase 
in reports of resistance to antibiotics associated with bacteria 
present in the aquatic environment [2, 7]. promote measures 
aimed at reducing or interrupting the irrational exposure of 
chemical agents and medicines by the population. Therefore, 
the objective of this work was to detect the presence of Gram-
negative bacilli (GNB) multiresistant (MDR) with potential 
for human and animal colonization and/or infection in this 
area, analyzing their resistance to antimicrobials, in the 
tributaries of Lagoa de Araruama, in the State from Rio de 
Janeiro (Figure 1).

Methodology
Using the necessary personal protective equipment 

(PPE), 50ml of water was collected in November 2021 from 
the Mataruna River, which contributes to the formation 
of the lagoon, in the central region of the city. In the 
isolation of the strains, we used selective media for Gram-
negative Bacteria MacConkey Agar (AM), supplemented 
with 32μg/ml cephalothin, 10U/ml penicillin and 2μg/ml 
clindamycin. Three Swabs moistened with the aliquot taken 
from the Mataruna river were seeded in AM culture plates 
supplemented with antibiotics, then these plates were placed 
in an oven at a temperature of 37°C for 48 hours (Figure 2).

Results
More than 20 colonies with different colors were detected 

and that grew even in the presence of different classes of 
antimicrobials (figure 3), suggesting that they are colonies of Chemical residues, including those of pharmaceutical 

Figure 1: Image of the Mataruna River, characterizing the social 
expansion around it.

Source: Google maps 2022

Figure 2: Legends: Presentation of the procedures carried out 
during the work.

Figure 3: Legends: Photo of the MacConkey contaminated with 
gram negative bacteria (freepik.com).

multiresistant Gram-negative bacteria, since the MacConkey 
Agar medium is selective. These data reinforce the problem 
raised, directing that the presence of chemical agents, 
including drugs such as antibiotics, may be enabling the or 
a appearance and strengthening of resistant Gram-negative 
bacteria in the ecosystem in the Mataruna river, affluent 
of Lagoa de Araruama.

Discussion
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origin, are disposed of irrationally and inappropriately by a 
large part of society in inappropriate places such as common 
garbage, cesspools, rainwater networks and sewers, becoming 
a major environmental problem and with direct consequences 
on In aquatic ecosystems, these chemical agents of 
pharmaceutical origin have been discarded irresponsibly by 
society, both in residential and industrial environments [1, 3, 7].

Different studies have established the possibility of 
the appearance of biological and physiological alterations 
in several niches of living beings that inhabit the aquatic 
ecosystem, mainly in fish, crustaceans and bacteria, and 
our data reveal the possibility of RQF favoring the presence 
of MDR bacteria in the Mataruna River, promoting an 
irrecoverable alteration for these aquatic environments [7].

The Mataruna River is surrounded by a dense population 
mass (figure 1) that apparently dumps its discarded waste 
directly into the feeder tributaries of the Araruama lagoon. 
Suggesting that irresponsible and inappropriate disposal may 
be influencing the biological profile of aquatic beings living 
in this ecological niche.

The irrational use of drugs, such as antimicrobials and other 
agents, are common practices and emphatically not tolerated 
by pharmacists, biologists and other health professionals. 
Not only because of the different harms they can cause to the 
individual, but also because of any movement against nature 
and its dependents [1, 3, 7].

Additionally, the appearance of Gram-negative MDR 
bacteria presents itself as another extremely negative impact 
on society, since the favoring and sharing of resistance genes 
and characteristics can establish great difficulty in combating 
community and hospital infections [8]. In a chain, in addition 
to infections that are increasingly difficult to control, there 
is the need to use even more potent and expensive drugs, 
causing more damage to the financial health of public and 
private bodies.

Conclusion
The presence of multiresistant strains isolated from the 

Mataruna River in the city of Araruama in the Lagos Region of 
Rio de Janeiro should serve as a warning to sanitary and public 
health authorities in the state of Rio de Janeiro, as it indicates 
the need to monitor the contamination of these environments 
water, as well as the urgent need to raise awareness of the 
population regarding the rational use of medicines (URM) 
and proper disposal. Thus, constant microbiological 
surveillance, including the evaluation of resistance profiles 
in water systems, allows detecting the occurrence or not of 
the progression of the degradation process due to population 
growth and illegal discharge of sewage.

Final considerations
New tests are needed to identify and assess susceptibility 

to other antibiotics, since there is a possibility that some of 
these colonies have potential for multidrug resistance, in 
addition to causing serious infections in humans. Therefore, 
society, especially the population of Araruama, needs 
awareness and clarification about the dangers and toxic 
environmental consequences of the irrational exposure of 
chemical substances in the marine ecosystem.
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