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	Author(s), Year
	Aquatic 
Species
	Habitat / Environment
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	Effects/ Trend

	1
	Aadland, 1993
	Various 
species
	Rivers / Streams
	Habitat assessment & fish sampling
	Habitat types influence species assemblages
	-
	Hydrologic variability/Habitat
	-

	2
	Adamovsky et al., 2020
	Zebrafish
	Freshwater, laboratory
	Microbiome analysis & DEHP exposure
	DEHP exposure affects adaptive immunity via host-microbiome interactions
	
	Pollution/Contaminant
	

	3
	Alborali, 2006
	Various 
species
	Freshwater
	Climate correlation & disease analysis
	Climate variations influence disease frequency and fish production
	
	General/Other
	

	4
	Alistar et al., 2022
	Carassius 
gibelio
	Lakes, Bucharest
	Microbiota & pollutant stress analysis
	Pollution affects intestinal microbiota and antioxidant defense
	
	Pollution/Contaminant
	

	5
	Anka et al., 2024
	Various 
species
	Freshwater, wild
	Microbiome & epigenetic analysis
	Microbiota interacts with epigenetic variation, even in populations with low genetic diversity
	-
	Epigenetic (DNA methylation)
	DNA methylation, phenotypic plastic responses

	6
	Austin, 2006
	Various 
species
	Freshwater
	Microbiota review
	Fish bacterial microflora plays a key role in gut health and immunity
	
	Method/Guideline
	

	7
	Austin & Austin, 2016
	Aeromonas hydrophila
	Freshwater, laboratory
	Pathogenicity analysis
	Bacterial virulence increases above 25°C; thermal stress reduces fish immunity
	25
	Thermal stress
	↓ fish immunity

	8
	Awan et al., 2018
	Aeromonas hydrophila
	Freshwater
	Laboratory studies
	Virulence factors increase with temperature; disturbed microbiota does not block colonization
	
	Thermal stress
	↑ virulence increase

	9
	Bartholomew & Bohnsack, 2005
	Various
species
	Freshwater
	Literature review
	Osmotic homeostasis requires energy; microbiota influences salinity adaptation
	
	Osmotic/Salinity
	

	10
	Bates et al. 2007
	Zebrafish
	Freshwater
	Aquaculture
	Influences of gut microbiota on IAP expression
	
	
	Microbiota → IAP expression ↑ → LPS detoxification → ↓ Inflammation

	11
	Belkaid & Hand, 2014
	Various 
species
	General review
	Literature review
	Microbiota is central to regulation of immunity and inflammation
	
	Method/Guideline
	

	12
	Bestion et al., 2017
	Vertebrate ectotherms
	Freshwater / natural environment
	Microbiota & temperature analysis
	Increased temperature reduces intestinal microbiota diversity
	+3-4 above control
	Thermal stress
	↓ diversity; functional simplification

	13
	Bowden, 2008
	Various 
species
	Freshwater & marine
	Literature review
	Fish immune systems are modulated by environmental conditions
	
	Method/Guideline
	altered

	14
	Brooks et al., 2016
	Various 
species
	Freshwater / marine
	Microbiome & phylogeny analysis
	Core microbiota reflects host phylogeny (phylosymbiosis)
	
	General/Other
	

	15
	Butt & Volkoff, 2019
	Various 
species
	Freshwater
	Microbiome meta-analysis
	Proteobacteria, Firmicutes, Bacteroidetes, and Actinobacteria predominate in the microbiota
	
	General/Other
	

	16
	Byrne, 2011
	
	
	
	
	
	General/Other
	

	17
	Capon et al., 2021
	Freshwater ecosystems
	Freshwater / natural ecosystems
	Literature review / climate scenarios
	Climate change (+1.5 °C) affects freshwater ecosystems, microbial and fish community structure, biodiversity, and ecosystem functioning
	
	Method/Guideline
	altered diversity

	18
	Chang et al., 2023
	Cyprinus 
carpio
	Aquauculture
	Microbiota/pathogens
	Intestinal microbiota changes due to an infection with Aeromonas hydrophila
	
	Pathogen exposure
	altered microbiota

	19
	Chapelle & Silvestre, 2022
	Various 
species
	Freshwater
	Epigenetic review
	SCFAs influence gut epigenetics and immune response to thermal stress; microbiota modulates gene expression via stress-induced epigenetic changes
	
	Thermal stress
	altered microbiota

	20
	Chu & McLean, 2016
	Various 
species
	Aquaculture
	Microbiota review
	Quorum sensing (QS) influences microbiota stability; pathogenic bacteria can exploit QS
	
	Pathogen exposure
	recovery/stable

	21
	Consuegra et al., 2023
	Various 
species
	Freshwater
	Laboratory study
	Chronic stress affects microbiota and immunity; reduces SCFA production
	
	General/Other
	↓ effect

	22
	Contente et al., 2023
	Various 
species
	Freshwater
	Bacteriocins & AMPs analysis
	Bacillus and Lactobacillus modulate adaptive immunity and inhibit pathogenic bacteria
	
	Pathogen exposure
	altered

	23
	D’Abramo & Slater, 2019
	Global aquaculture
	Freshwater & marine / aquaculture farms
	Literature review
	Climate change affects aquaculture production; sustainable management is essential to maintain fish health and ecosystem services
	
	Method/Guideline
	altered

	24
	Deb et al., 2020
	Tetraodon 
cucutia
	Freshwater, India
	Microbiome analysis
	Diet and trophic level influence microbiota plasticity
	
	General/Other
	

	25
	Eichmiller et al., 2016
	Various 
species
	Freshwater
	Bacterial diversity analysis
	Wild fish have higher and seasonally stable microbiota diversity
	
	General/Other
	↑ diversity

	26
	Gallo et al., 2022
	Esox 
lucius
	Freshwater
	Core microbiome analysis
	Core microbiota influenced by environment-independent factors
	
	General/Other
	

	27
	Gebrekiros, 2016
	
	
	
	
	
	General/Other
	

	28
	Ghanei-Motlagh et al., 2019
	Bacillus cereus, Shewanella algae
	Fish intestine
	QQ test
	Strong quorum quenching activity; inhibits QS in pathogenic Vibrio
	
	Pathogen exposure
	

	29
	Gisbert et al., 2021
	Catfish 
species (Siluriformes)
	Aquaculture / early growth stages
	Literature review
	Analyzes development, nutrition, and growth practices; provides recommendations for health and performance optimization in aquaculture
	
	Method/Guideline
	

	30
	GISTEMP Team, 2024
	
	
	
	
	
	Climate dataset
	

	31
	Gómez & Balcazar, 2008
	Various 
species
	Freshwater
	Bacteriological analysis
	Four dominant phyla: Proteobacteria, Firmicutes, Bacteroidetes, Actinobacteria
	
	General/Other
	

	32
	Guo et al., 2023
	Various 
species
	Freshwater
	Microbiota review
	Commensals aid digestion; imbalance favors pathogens
	28-34
	Pathogen exposure
	↓ beneficial taxa; ↑ pathogens; antioxidant reduction

	33
	Hagi et al., 2004
	Silver carp/common carp/channel catfish/crucian carp
	Freshwater
	Microbiome analysis
	Influences of temperatures on gut microbiota and fish immunity
	>20
	Thermal stress
	↑ LAB

	34
	Hai et al., 2023
	Rainbow trout (Oncorhynchus mykiss)
	Aquaculture / different water temperatures
	Metagenomic & metabolomic analysis
	Water temperature influences intestinal content of infected trout; affects microbiota and metabolism
	
	Thermal stress
	

	35
	Hassenrück et al., 2021
	Chanos 
chanos
	Aquaculture
	Microbiome analysis
	Influences of temperatures on gut microbiota and fish immunity
	26 - 33 
	
	altered the gut microbial community composition and host physiological biomarkers

	36
	Hernández-Gómez, 2020
	Various 
wild species
	Natural habitat
	Literature review
	Climate change disrupts wildlife microbiomes, affecting health and ecological resilience
	
	Method/Guideline
	

	37
	Hoegh-Guldberg & Bruno, 2010
	
	
	
	Climate change impact on aquatic ecosystems
	
	General/Other
	altered

	38
	Huyben et al., 2018
	Rainbow 
trout
	
	Microbiome analysis
	Diet influences on intestinal microbiota
	
	General/Other
	

	39
	Islam et al., 2022
	Aquaculture 
fish (various species)
	Aquaculture
	Literature review
	Examines aquaculture fish responses to climate change-induced extreme temperatures; highlights effects on metabolism, immunity, microbiota, and overall fish health
	
	Thermal stress
	altered microbiota

	40
	Jami et al., 2015
	Cyprinus 
carpio
	Freshwater, lakes
	Microbiome analysis
	Habitat influences microbiota diversity; Streptomycetaceae dominant
	
	General/Other
	

	41
	Jutfelt, 2020
	Fish (various species)
	Freshwater / warm water
	Literature review
	Metabolic adaptations to warm water; changes in energy consumption, metabolic rates, and homeostasis regulation
	>20
	Thermal stress
	↑ metabolic rate; indirect microbiota modulation

	42
	Kakade et al., 2020
	Cyprinus 
carpio
	Freshwater, laboratory
	Heavy metal exposure
	Proteobacteria and Firmicutes increase; oxidative stress and intestinal dysbiosis
	26-30
	Pollution/Contaminant
	↓ diversity; ↑ Firmicutes and Proteobacteria; oxidative stress

	43
	Kanika et al., 2025
	Various 
species
	Aquaculture
	Literature review
	Intestinal microbiome structure and applications in aquaculture and conservation; positive impact on fish health and growth
	
	Method/Guideline
	

	44
	Kelly, 2023
	Wild 
fish
	Freshwater & marine
	Doctoral thesis
	Links gut microbiome to migratory behavior and survival
	
	
	

	45
	Keymer & Read, 1991
	Various 
species
	General
	Behavioral analysis
	Parasitism affects host behavior; host-parasite interaction and ecological implications
	
	General/Other
	

	46
	Kim et al., 2025
	Chromis 
notata
	Marine
	Biochemical & microbiome analysis
	Water temperature affects oxidative stress and intestinal microbiota; high temperatures alter microbiome composition and antioxidant response
	22-28
	Thermal stress
	↓ microbial diversity; ↑ oxidative markers

	47
	Kotrba et al., 2001
	Bacteria (intestinal microbiome)
	General
	Literature review
	Bacterial phosphotransferase system (PTS) controls carbohydrate uptake and carbon metabolism; indirectly impacts fish gut health
	
	Method/Guideline
	

	48
	Lai et al., 2020
	Various 
species
	Freshwater
	Microbiota review
	Osmotic stress modifies epithelial permeability; affects digestion and immune response
	
	Osmotic/Salinity
	

	49
	Lallias et al.
	Rainbow 
trout
	Freshwater
	DNA methylation
	Epigenetic modification
	16
	Epigenetic (DNA methylation)
	

	50
	Li et al., 2019
	Bacillus 
firmus
	Tilapia intestine
	QQ test
	Degrades AHL; reduces virulence and biofilm in Aeromonas hydrophila
	
	Pathogen exposure
	↓ effect

	51
	Liu et al., 2016
	Various 
species
	Freshwater
	Microbiome analysis
	Proteobacteria 32–45%, Firmicutes 21–27%; diet shapes microbial diversity in herbivores, carnivores, and omnivores
	
	General/Other
	

	52
	López-López et al., 2011
	Various 
species
	Freshwater
	Pollution review
	Pollutants affect microbiota and fish health
	
	Pollution/Contaminant
	

	53
	Macpherson & Harris, 2004
	Vertebrates / intestinal microbiome
	General
	Literature review
	Commensal gut bacteria interact with the immune system; microbiota modulates immunity and maintains gut homeostasis
	
	Method/Guideline
	altered microbiota

	54
	McFall-Ngai et al., 2013
	
	
	
	
	
	General/Other
	

	55
	Metzger & Schulte, 2017
	Various 
species
	Freshwater
	Epigenetic analysis
	Microbiota influences thermal stress adaptation via epigenetic mechanisms
	
	Thermal stress
	

	56
	Moher et al., 2009
	Systematic review / Meta-analysis
	General
	Methodological review
	Introduces PRISMA standards for systematic reviews and meta-analyses; ensures transparency and rigor
	
	Method/Guideline
	

	57
	Morshed et al., 2023
	Asian 
sea bass
	Freshwater / transfer
	Gut microbiome & cytokine gene expression analysis
	Freshwater transfer affects intestinal microbiota diversity and correlates with cytokine gene expression, highlighting adaptive immune impact
	
	General/Other
	

	58
	Mulyani et al., 2018
	Common 
carp 
	Aquatic environment
	Gut bacteria identification & antibacterial testing
	Intestinal bacteria can act as biological control against Aeromonas; relevant for disease management
	
	Pathogen exposure
	

	59
	Munteanu & Bogatu, 2008
	Various 
species
	General
	Monograph / treatise
	Comprehensive work on fish pathology, including diagnosis, prevention, and treatment of diseases
	
	General/Other
	

	60
	Neu et al., 2021
	Various 
species
	Freshwater
	Microbiota review
	Core microbiota supports host health via digestion, immune protection, and vitamin synthesis
	
	Method/Guideline
	

	61
	Ng et al., 2024
	Various 
species
	Freshwater
	Microbiota review
	Dysbiosis weakens intestinal barrier and impairs immune response
	
	Method/Guideline
	

	62
	Page et al., 2021
	Systematic review / Meta-analysis
	General
	Methodological review
	Updates PRISMA 2020 guidelines for systematic reviews; enhances transparency and rigor
	
	Method/Guideline
	

	63
	Pande et al., 2015
	Bacillus sp. NFMI-C
	Fish intestine
	QQ test
	Strong quorum quenching ability; potential probiotic for aquaculture
	
	Microbial interaction (QS/QQ)
	

	64
	Pingle & Khandagle, 2023
	Various 
species
	Freshwater
	Microbiome analysis
	Wild fish have diverse, stable microbiota; adapted to natural diet
	
	General/Other
	

	65
	Poff & Allen, 1995
	
	
	
	
	
	General/Other
	

	66
	Rasmussen-Ivy et al., 2016
	Aeromonas hydrophila
	Freshwater
	Laboratory studies
	High temperatures increase virulence and toxin production
	
	Thermal stress
	↑ virulence 

	67
	Reina et al., 2019
	Stenotrophomonas maltophilia
	Marine microbiota
	QQ test
	Broad quorum quenching activity; degrades multiple AHLs; reduces pathogen virulence
	
	Pathogen exposure
	↓ effect

	68
	Rohlenová et al., 2011
	Common 
carp 
	Aquaculture / Freshwater
	Immunological & ecological study on parasites
	Fish immune response is strongly influenced by parasite load; demonstrates link between parasitic burden and immunity
	
	General/Other
	

	69
	Rolig et al., 2015
	Various 
species
	Freshwater
	Microbiota & gene expression analysis
	Microbiota diversity correlates with immune gene expression
	
	General/Other
	

	70
	Ruzauskas et al., 2020
	Cyprinus 
carpio
	Lakes
	Microbiome analysis
	Firmicutes dominant; habitat, diet, and phylogeny influence diversity
	
	General/Other
	

	71
	See et al., 2025
	Various 
species
	Freshwater
	Microbiota meta-analysis
	Balanced diet maintains healthy microbiota; supports immunity
	
	General/Other
	

	72
	Sharma et al., 2023
	Various 
species
	Freshwater & marine
	Intestinal microbiota under pesticide exposure
	Gut microbiota affected as collateral damage; impacts fish health and aquatic ecosystems
	
	Pollution/Contaminant
	—

	73
	Sharon et al., 2022
	Various 
species
	Freshwater
	Microbiome & immunology review
	Core microbiota regulates immune mechanisms and long-term protection
	
	Method/Guideline
	—

	74
	Sheridan, 1989
	Various 
	Freshwater
	Metabolic analysis
	Transfer to saline water alters sterol and protein metabolism
	
	General/Other
	altered

	75
	Singh et al., 2025
	species
	Freshwater
	SCFA analysis
	SCFAs maintain epithelial integrity and limit intestinal inflammation
	
	General/Other
	

	76
	Soengas et al., 2019
	Teleosts
	Aquaculture / Freshwater
	Physiological studies
	Analyzes energy metabolism and osmotic adaptation, revealing regulatory mechanisms under variable environmental conditions
	
	Osmotic/Salinity
	

	77
	Somero & Hofmann, 1997
	Various 
species
	Freshwater & marine
	Review / theoretical analysis
	Establishes temperature thresholds for protein adaptation; identifies points where temperature affects biological functions
	
	Thermal stress
	

	78
	Spacapan et al., 2023
	Various 
	Freshwater
	Quorum sensing review
	QS regulates collective behavior; influences host health
	
	Microbial interaction (QS/QQ)
	

	79
	Steinberg, 2018
	species
	Freshwater
	Microbiota review
	QS and QQ regulate microbial balance and host health
	
	Method/Guideline
	

	80
	Stroe et al., 2024
	Economically important Danube fish
	Danube River
	Ecological & socio-economic analysis
	Climate change affects economically valuable fish populations through demographic and resource shifts; highlights need for sustainable management strategies
	
	General/Other
	

	81
	Tomas & Miszka, 2022
	Various 
species
	Freshwater
	Quorum sensing review
	Explains bacterial communication mechanisms and impact on host
	
	Microbial interaction (QS/QQ)
	

	82
	Valdivieso et al., 2023
	
	
	Epigenetics/DNA methylation
	
	
	Epigenetic (DNA methylation)
	

	83
	van Hop et al., 2011
	Various 
species
	Freshwater
	Functional microbiome analysis
	Actinobacteria participate in complex degradation and maintain microbial balance
	
	General/Other
	

	84
	Voinea et al., 2023
	Various 
species
	Romania, freshwater
	Pollutants & microbiota analysis
	Exposure to metals and pesticides alters microbiota and intestinal health
	
	Pollution/Contaminant
	altered microbiota

	85
	Volkoff & Rønnestad, 2020
	Various 
species
	Variable aquatic environments
	Physiological & experimental analysis
	Temperature significantly influences feeding and digestive processes, indicating metabolic adaptations to thermal variability
	
	Thermal stress
	

	86
	Wang et al., 2007
	Bacteria from fish microbiome
	Fish intestinal microbiome
	Naive Bayesian classifier for rRNA sequences
	Rapid, accurate assignment of bacterial sequences to the new taxonomy; facilitates fish microbiome studies
	
	General/Other
	

	87
	Wang et al., 2022
	Zebrafish 
	Radioactively contaminated water
	Intestinal microbiota analysis & exposure tests
	Ambient temperature shapes gut microbiota structure; affects fish response to radioactive pollution
	
	Thermal stress
	

	88
	Wang et al., 2024
	Various 
species
	Freshwater
	Laboratory studies
	Microbiota contributes to thermal stress adaptation; enhances host resilience
	
	Thermal stress
	↑ effect

	89
	Webster et al., 2020
	Various 
species
	Intestinal microbiome
	Microbiome analysis & cortisol correlation
	Cortisol-related signatures indicate stress alters intestinal microbiota structure and diversity
	
	General/Other
	

	90
	Wu et al., 2025
	Various 
species
	Freshwater
	Microbiota & immunity analysis
	Immune system controls bacterial balance; microbiota educates immunity
	26 -> 33
	General/Other
	temporary ↓ diversity; recovery after acclimation

	91
	Yang et al., 2022
	Acipenser baerii
	Freshwater
	Thermal stress exposure
	Epigenetic changes; reduction of beneficial bacteria; impacts immunity and inflammation
	28->33
	Thermal stress
	↓ beneficial taxa; ↑ proinflammatory species

	92
	Zarkasi et al., 2014
	Atlantic salmon (Salmo salar L.)
	Commercial aquaculture system
	Pyrosequencing of gastrointestinal microbiota
	Characterizes gut bacteria; highlights diversity and community structure in aquaculture
	
	General/Other
	

	93
	Zeng et al., 2020
	Various 
	Freshwater
	Microbiome analysis
	Habitat influences microbiota diversity and composition
	
	General/Other
	

	94
	Zhang et al., 2017
	species
	Freshwater
	Microbiome analysis
	Diet influences distribution of Proteobacteria, Firmicutes, Bacteroidetes, and Actinobacteria
	
	General/Other
	

	95
	Zhang et al., 2023
	Cyprinus carpio, Salmo trutta
	Freshwater
	High-temperature studies
	Decrease in Firmicutes and Actinobacteria; increase in pathogenic Gram-negative bacteria
	26-28
	Thermal stress
	Reduction of beneficial bacteria; increase of gram-negative pathogens

	96
	Zhang et al., 2024
	Various 
	Freshwater
	Microbiota analysis
	Osmotic stress disrupts microbiota and host health
	
	Osmotic/Salinity
	

	97
	Zhang et al., 2024
	species
	Intestinal microbiome
	Microbiome & immune studies
	Gut microbiota–immune system interactions are essential for fish health; microbiota affects immunity and disease resistance
	
	General/Other
	

	98
	Zhao et al., 2023
	Tilapia
	Culture environment, high temperature
	Omics analysis (transcriptomic, proteomic)
	Omics revealed possible mechanism of Streptococcus disease outbreak under thermal stress
	
	Thermal stress
	

	99
	Zhou et al., 2022
	Rainbow 
trout
	Acute heat stress
	Intestinal microbiome analysis
	Association of gut microbiota with metabolism under acute thermal stress; highlights microbiota’s role in adaptation
	14->24
	Thermal stress
	shift in dominant phyla; metabolic dysregulation

	100
	Zuk & Stoehr, 2002
	Various 
species
	General / Ecology
	Theoretical review
	Host immune strategies correlate with life history; trade-offs exist between investment in immunity and other life processes
	
	Method/Guideline
	



