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Fig.1 ERIC-PCR fingerprints of partial Aeromonas hydrophila strains
M: marker; 1. ATCC7966; 2. SHO1; 3. JSO1; 4. JS02; 5. JS03; 6. JS04; 7. JS05; 8. IS06; 9. JS07; 10. JS08; 11. JS09;
12.JS10; 13. JXO01; 14. GDO1; 15. JX02; 16. GD02; 17. JS11.
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Fig.4 Relationship between fifty Aeromonas hydrophila strains’ antibiotic susceptibility and ERIC-PCR genotypes
CX: Cephalexin; AMP: Ampicillin; POL: Polymyxin; SMZ: Cotrimoxazole; NM: Neomycin; GM: Gentamicin; ENR: Enrofloxacin;
OF: Ofloxacin; LEV: Levofloxacin; NOR: Norfloxacin; AMK: Amikacin; LOM: Lomefloxacin.
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Fig.5 Relationship between fifty Aeromonas hydrophila strains’ resistance patterns and ERIC-PCR genotypes
A: AMP; B: CX/AMP; C: CX/AMP/POL; D:CX/AMP/SMZ; E: CX/AMP/NM; F: CX/AMP/SMZ/POL; G: CX/AMP/SMZ/POL/GM;
H: CX/AMP/SMZ/LOM/ENR; I: CX/AMP/SMZ/LOM/ENR/OF/LEV.
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ERIC-PCR genotyping and drug resistant analysis of pathogenic
Aeromonas hydrophila from freshwater animals

XIAO Dan, CAO Haipeng, HU Kun, YANG Xianle

College of Fisheries and Life Science, Shanghai Ocean University, State Collection Centre of Aquatic Pathogen, Shanghai
201306, China

Abstract: The freshwater aquiculture industry has developed rapidly in China. As a result, China has become the
largest producer of freshwater cultured fish in the world. However, production is threatened by Aeromonas hy-
drophila, a widely distributed freshwater bacterial pathogen that is thought to cause disease in a range of aquatic
animals. For example, A. hydrophila is thought to cause bacterial septicemia in fish and red abdominal shell dis-
eases in soft-shelled turtles. Outbreaks of A. hydrophila have resulted in significant economic losses to the aqua-
culture industry. In addition, A. hydrophila is a zoonotic pathogen, sometimes causing gastroenteritis and septice-
mia in humans. Our objective was to document the epidemiological characteristics of pathogenic A. hydrophila to
provide insight into potential measures to prevent and control infections. We genotyped pathogenic Aeromonas
hydrophila strains collected from a variety of sources, determined their drug susceptibility, and evaluated the rela-
tionship between genotype and antimicrobial resistance patterns. We used enterobacterial repetitive intergenic
consensus sequence (ERIC)-PCR to genotype 50 strains of Aeromonas hydrophila collected from freshwater cul-
ture sites in Shanghai, Zhejiang, Jiangsu, Jiangxi, Hubei, and Guangdong. ERIC-PCR is a more rapid, efficient,
and accurate molecular typing method than the traditional serotyping methods. In addition, we evaluated the sus-
ceptibility of each isolate to 12 antibacterial drugs and determined the relationship between the genotype and the
antimicrobial resistance pattern. We identified 12 special genotypes (I-XII) from the 50 isolates. Among these,
genotype VII was the dominant genotype, consisting of 14 strains, whereas genotype 111 and X contained only one
strain. All strains were resistant to ampicillin and 98% of the strains were resistant to cefalexin. However, >94% of
the strains were susceptible to aminoglycosides and quinolones. We identified 9 patterns of drug-resistance: AMP,
CX/AMP, CX/AMP/POL, CX/AMP/SMZ, CX/AMP/NM, CX/AMP/SMZ/POL, CX/AMP/SMZ/POL/GM, CX/AMP/
SMZ/LOM/ENR, and CX/AMP/SMZ/LOM/ENR/OF/LEV. The twelve strain genotypes shared a common pattern
of drug resistance (CX/AMP/POL). Similarly, the majority of genotypes within strain Il and XI shared a common
pattern of drug resistance (CX/AMP/SMZ). The drug-resistant pattern of most genotypes within strains IV, VI, and
VIII was CX/AMP and for strain X the pattern was CX/AMP/NM. Thus, our results suggest that there is likely a
correlation between the genotype and drug-resistance among A. hydrophila strains.
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