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Abstract

Adenoviruses are associated with various diseases such as respiratory infections and eye infections. A variety of
biological contaminants can reduce water quality. Adenoviruses are considered a suitable model for assessing the
pollution of aquatic environments due to their environmental resistance and abundance throughout the year.
Therefore, this study investigated adenoviruses and their relationship with water pollution. For this purpose, 60
samples were collected from recreational water areas. The temperature and pH of the water samples were also
measured and filtered. Genome extraction was performed according to the kit instructions. Primers for types 3, 7,
40, and 41 were designed and examined in the BLAST program. PCR was used to identify the viruses. In this
study, using general primers, 9 samples were positive, but specific serotypes were not identified. There was no
statistically significant difference between pH and the presence of the virus, but there was a significant relationship
between low temperatures and the prevalence of the virus. Although specific serotypes were not identified in this
study, the presence of adenovirus in the waters studied was confirmed. On the other hand, the presence of
adenovirus in pools containing clean water highlights the need for greater monitoring by authorities.
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Molecular monitoring of water resorts in Mazandaran province with some adenovirus
strain

EXTENDED ABSTRACT

Introduction:

Water is considered an important element in human activities because it is needed for drinking, irrigation of crops,
recreational activities, and industrial uses. It is necessary to protect this natural resource against any pollution to
prevent the spread of diseases Silva Lanna. Studies show that more than 30% of developing countries do not have
access to quality drinking water sources, and about 663 million people use untreated water, including underground
and surface water. It was estimated in 2012; 1.8 billion people, which constituted approximately 25% of the
population, consumed contaminated water containing viruses, protozoa and bacteria, which led to various
diseases, especially gastroenteritis. Was. A waterborne disease is diarrhea with 1.7 billion reported cases per year,
resulting in the death of 525,000 young children Adenoviridae virus family with non-enveloped icosahedral
virions contain linear double-stranded DNA genomes and are 90-110 nm in diameter. Its members infect
vertebrate hosts and are divided into six genera. The identified adenoviruses are divided into different types based
on hemagglutination, carcinogenesis in rodents, DNA homology, and genome organization. Human adenoviruses
are also classified into seven types A and more than 100 subtypes, including types 1-52 and genotypes 53-103.
Adenovirus types 3 and 7 belonging to subgenus B1 cause lesions that are usually self-limiting. Epidemics of
these viruses show that they are the cause of respiratory diseases in children under five years of age worldwide.
Intestinal adenovirus types 40 and 41 belonging to the F species are considered to be important agents of
gastroenteritis in children and are pathogenically similar to rotavirus and Shigella. Adenoviruses occur in many
water environments and these viruses are exceptionally resistant to purification and disinfection processes. To
prevent the spread of these microorganisms, the Environmental Protection Agency (USEPA) published a list of
water system contaminants, and human adenovirus is one of the nine microbes on this list. Fecal indicator bacteria
are relatively easy to measure. However, recreational waters meeting such bacterial standards may still contain
enteric viral pathogens, while fecal indicator bacteria fail to predict their presence. In addition, the concentration
of these bacteria often does not correlate with the concentration of the virus, which may be due to the increased
resistance of viruses to destructive processes compared to bacteria. Human enteroviruses are frequent
contaminants of recreational waters. However, viral contamination in recreational waters is rarely directly
monitored because of time-consuming cell culture assays. and molecular techniques tend to overestimate the
concentration of infectious viruses in a sample. Also, due to the high cost of laboratory equipment and reagents,
it can be not easy to detect viral agents in environmental samples. In this study, the filtration method used
membrane filters to concentrate viruses from water samples. This method can be used as a useful tool for
recovering viruses from environmental samples and allows the detection of viruses by molecular methods.
Because adenoviruses may cause serious and even fatal illnesses, particularly in immunocompromised
individuals, children, and the elderly, monitoring for such viruses in recreational waters, especially swimming
pools, is essential. For this purpose, in this research, the presence of adenoviruses and their relationship with water
were investigated.

Method and material:

Between April and May 2023, 60 recreational water samples (pool, sea, river, and wetland) were collected in
Mazandaran province. (Figure 1 Sample collection) locations Sampling bottles were autoclaved, and one milliliter
of sodium thiosulfate was added to the bottles to neutralize chlorine. temperature Water samples were measured
on site and water samples were taken from a depth of 15 to 30 cm. Water samples were taken in one-liter volumes.
Then the samples were transferred to the Mazandaran University virology laboratory with ice bags until the time
of testing. After the transfer, the pH of the samples was also measured. In all cases, the full details of each sample,
including sampling location, sample type, date, and time, were recorded in a prepared questionnaire. The water
samples are kept in the refrigerator for 24 hours to settle the mud and their extra substances. Then, filtration was
done using a filtration system and a paper filter of 0.45 micrometers and 0.22 micrometers. First, the samples were
passed through a 0.45 filter to separate the diseased water from them, then the water samples were passed through
a 0.22 filter to collect the viruses on this filter. The filter paper was placed on a plate and washed thoroughly
with one milliliter of sterile PBS solution. The virus genome was extracted from water samples using a special
nucleic acid extraction kit of Mehrpardazan Samin Environment Company according to the manufacturer
protocol. In order to perform the PCR reaction, the desired primers (universal and specific) were designed by
primer designer software such as Oligo-7 and by reading the articles and were converted in the Blast program and
then ordered to sinaclon. Clinical samples of human adenoviruses are used as positive control. These samples
were given to us as gifts by respected professors (Dr. Hosseini, Dr. Abdali, Mrs. Dr. Bamdad and Mrs. Dr.
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Study on the isolation and characterization of new bacterial strains producing active
substances at the biosurfactant level from municipal waste in Avuj city

Meshkat).

Result: In this study, using the general adenovirus primer, 9 samples (pool 30%, swamp 14%, sea 9%, and river
samples 12.5%) were positive, but the specific serotypes investigated caused respiratory and digestive diseases
and were not detected.

Conclusion:

Statistically, there was no significant difference between pH and the presence of virus, but there was a significant
relationship between temperature and virus prevalence. Although specific serotypes were not identified in this
research, the presence of adenovirus in recreational water was confirmed. On the other hand, the presence of
adenovirus in pool water, which according to society's perception contains clean water, reveals the need for more
monitoring by health officials in the field of recreational water, especially pools.
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