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The antibiotic resistance test of bacterial species isolated from diseased goldfish, Carassius auratus 
was determined by disk diffusion method. Total 41 strains were identified into 5 species including 
Aeromonas hydrophila, Erwinia spp., Pasteurella pneumotropica, Pantoea spp. and Proteus panneri.  
Twelve antibiotics were investigated namely amoxycillin, ampicillin, chloramphenicol, ciprofloxacin, 
erythromycin, enrofloxacin, novobiocin, norfloxacin, oxytetracyline, oxolinic acid, doxycycline and 
tetracycline.  Thirty strains of A. hydrophila were resistant to amoxycillin and ampicillin (100%), novobiocin 
(83.33%), erythromycin and oxolinic acid (66.67%), oxytetracyline and tetracycline (50%), chloramphenicol 
and doxycycline (33.33%), ciprofloxacin and norfloxacin (16.67%), and enrofloxacin (13.33%, respectively.  
Erwinia spp. and P. panneri were resistant to all antibiotics.  Furthermore, Pantoes spp. and P. 
pneumotropica were highly resistant patterns against antibiotics.  However, enrofloxacin was an effective 
drug against A. hydrophila, Erwinia spp. and P. panneri.  From this result, it could be concluded that all 
bacterial strains isolated from diseased goldfish showed multi-resistance to antibiotics. 
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การศึกษาการดื้อยาปฏิชีวนะในแบคทีเรียที่แยกจากปลาทองป่วย (Carassius auratus) ด้วยวิธี disk diffusion 
method สามารถจ าแนกแบคทีเรียได้ 5 ชนิด จ านวน 41 สายพันธุ์ ได้แก่ Aeromonas hydrophila, Erwinia spp., 
Pasteurella pneumotropica, Pantoea spp. และ Proteus panneri  การทดสอบความดื้อยาต่อยาปฏิชีวนะจ านวน 12 
ชนิด ได้แก่ amoxycillin, ampicillin, chloramphenicol, ciprofloxacin, erythromycin, enrofloxacin, novobiocin, 
norfloxacin, oxytetracyline, oxolinic acid, doxycycline และ tetracycline เชื้อแบคทีเรีย A. hydrophila จ านวน 30 
สายพันธุ์ พบดื้อต่อยา amoxycillin และ ampicillin (100%), novobiocin (83.33%), erythromycin และ oxolinic acid 
(66.67%), oxytetracyline และ tetracycline (50%), chloramphenicol และ doxycycline (33.33%), ciprofloxacin 
และ norfloxacin (16.67%), และ enrofloxacin (13.33%) ตามล าดับ  ส่วน Erwinia spp. และ P. panneri พบดื้อต่อยา
ทั้ง 12 ชนิด ถัดมาเชื้อแบคทีเรีย Pantoes spp. และ P. pneumotropica พบดื้อต่อยาปฏิชีวนะที่ค่อนข้างสูง ส าหรับยาที่มี
ประสิทธิภาพในการยั้บยั้งการเจริญเติบโตของเช้ือแบคทีเรีย A. hydrophila, Erwinia spp. และ P. panneri คือ ยาเอนโรโฟล- 
ซาซิน จากการทดลองครั้งนี้สรุปได้ว่าการดื้อต่อยาปฏิชีวนะของเชื้อแบคทีเรียมีความแตกต่างกันขึ้นกับชนิดของแบคทีเรีย 
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In the current issue of aquaculture or live 

stocks, many researches are focused on the anti-
microbial resistance in animals, also its meats and 
environments. This circumstance can affect to 
humans who consume the food with drug residues 
accumulation (WHO, 2014). Goldfish is important 
ornamental fish species which popular culture, 
usually rearing in aquarium. Moreover, Thailand 
was ranged in one of ten countries to import 
ornamental fish species to global trade (Dey, 
2016). The common disease occurred in 
ornamental fish were caused by bacterial agents 
which classified to gram-negative bacteria 
(Lewbart, 2001). Bacterial pathogens have been 
reported to cause a disease in fish including 
Aeromonas sp., Edwardsiella sp., Pseudomonas 
sp., Shewanella sp., Citrobacter sp., Plesiomonas 
sp., (Walczak et al., 2017) Vibrio (Saad El-deen and 
Elkamel, 2015) Mycobacterium sp., Streptococcus 
sp., Flavobacterium sp. (Yanong, 2013). Infected 
fish caused by bacteria has been used the 
antibiotics for curing for a long time until the 
present time. The problem of misused of 
antibiotics can induced the resistance bacteria has 
been emphasized in aquaculture and other fields. 
Many organizations namely FAO, WHO have 
concerned for increasing of resistant bacteria might 
affected to the food safety and human health as 
well as animal health (Miranda et al., 2013). The 
common antibiotic have been reported to treat 
the bacterial infection in fish such as erythromycin, 
amoxicillin, ampicillin, oxyteracycline, tetracycline, 
gentamicin (Yanong, 2013), ciprofloxacin (Abraham 
et al., 2004), erythromycin and kanamycin (Jeeva 
et al., 2013), norfloxacin and enrofloxacin (El-deen 
and Rawway, 2014). This research would like to 
determine the antibiotic resistance of bacterial 
species isolated from diseased goldfish.    

 

 
 
1. Fish sampling 

A total of sixty goldfish (Carassius auratus) 
were randomly collected from local pet shop in 
Maha Sarakham District during June – August 2017.  
The fish were average 14.08 g in body weight (BW); 
7.54 cm in total length (TL). Fish samples were 
over-dosed euthanasia for bacterial isolation from 
internal organs, for example, kidney, liver and 
spleen. 
 
2. Bacterial identification 
 The bacterial isolates were cultivated and 
purified on tryptic soy agar (TSA) and incubated at 
30ºC for 24 hr. Bacterial identification were per-
formed by gram staining and biochemical 
characteristics according to Buchanan and Gibbon 
(1974) and using the commercial kit API 20E 
(Özoğul et al., 2010). 
 
3. Antibiotic resistance test 
 Forty-one strains of bacterial isolates were 
performed by disc diffusion method against twelve 
antibiotics including amoxycillin (AML, 10 µg); 
ampicillin (AMP, 10 µg); chloramphenicol (C, 30 
µg); ciprofloxacin (CIP, 5 µg); erythromycin (E, 15 
µg); enrofloxacin (ENR, 5 µg); novobiocin (NV, 30 
µg); norfloxacin (NOR, 10 µg); oxytetracyline (OT, 
30 µg); oxolinic acid (OA, 2 µg); doxycycline (DO, 
30 µg) and tetracycline (TE, 30 µg). The resistance 
test was done in Muller hinton agar (MHA) in 
triplicate and incubated at 30ºC for 24 hr. Then, 
the diameter of inhibition zone was measured and 
compared with the standard value according to 
CLSI (2008). 
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Results 
1. Gross appearance of fish sampling 
 Infected goldfish were externally revealed 
fin hemorrhage, fin rot, imbalance swimming, 
lethargy, scale protrusion. Some fish showed white 
spots in the whole body. Necropsy finding were 
obviously discovered ascites, pale liver and gall 
bladder enlargement (Fig. 1). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1 Infected goldfish with bacterial diseases 
showed scale protrusion (A), pale liver and gall 
bladder enlargement (B) 
 
2. Bacterial identification 

Forty-one strains of bacterial isolates were 
successfully identified from the infected goldfish. 
Five bacterial species were classified namely Aero-
monas hydrophila, Erwinia spp., Pasteurella pneu-
motropica, Pantoea spp and Proteus panneri as 
shown in Table 1.  Moreover, A. hydrophila was a 
dominant species in the infected goldfish with 

prevalence of 73.17%. Furthermore, P. pneumo-
tropica (12.20%), Pantoea spp. (9.76%), Erwinia 
spp. (2.44%) and P. panneri (2.44%), respectively. 

 
3. Antibiotic resistance test  
 Twelve antibiotics against forty-one 
bacterial strains were determined for antibiotics 
resistance (Table 2). Thirty strains of A. hydrophila 
were resistant to amoxycillin and ampicillin 
(100%), novobiocin (83.33%), erythromycin and 
oxolinic acid (66.67%), oxytetracyline and tetra-
cycline (50%), chloramphenicol and doxycycline 
(33.33%), ciprofloxacin and norfloxacin (16.67%), 
and enrofloxacin (13.33%), respectively.  Next, one 
strain of Erwinia spp. and one strain of P. panneri 
were resistant to all antibiotics.  Furthermore, four 
strains of Pantoes spp. were all resistant (100%) to 
amoxycillin, ampicillin, oxytetracyline and novo-
biocin. Five strains of P. pneumotropica were 
resistant (100%) to chloramphenicol, oxytetracyline, 
amoxycillin, ampicillin and novobiocin. However, 
enrofloxacin was an effective drug against A. 
hydrophila, Erwinia spp. and P. panneri in the 
present study. 
 
Discussion 
 In the present study, the dominant 
bacterial species was Aeromonas hydrophila 
(73.17%) from the infected goldfish which 
obviously showed hemorrhage, scale protrusion, 
ascites, pale liver and gall bladder enlargement. 
These findings were similar to Carevia et al. (2013) 
and Jongjareanjai et al. (2009) who described A. 
hydrophila was a major bacterial pathogen for 
rearing goldfish. However, A. hydrophila was a 
normal flora commonly found in all water 
resources (Ashiru et al., 2011) but it can 
developed as an opportunistic bacterial pathogen 
which caused a disease in aquatic animals when 
their immune system were decreased (Harikrish-

Results and Discussion 
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man and Balasundaram, 2008). In case of P. pneu-
motropica and P. panneri were reported in guppy, 
Siamese fighting fish and fancy carp (Chansue and 
Assawawongkasem, 2008), whereas, Pantoea spp. 
was revealed in natural freshwater fish (Kluga et 
al., 2017). Moreover, Erwinia spp. was reported 
from rearing water of salmon farm in Ireland 
(Moore et al., 2014).   
 The antibiotics resistance test has mainly 
been studied in A. hydrophila from the previous 
reports. In the present study, A. hydrophila 
showed highly pattern of the antibiotics resistance 

which corresponded with Jongjareanjai et al. 
(2009) and Dias et al. (2012). Total forty-one strains  
of bacteria were resistant 100% to amoxycillin and 
ampicillin. All bacterial species showed multi-
resistance to antibiotics. However, the quinolone 
antibiotic such as ciprofloxacin, enrofloxacin and 
norfloxacin was an effective drug against A. 
hydrophila, Erwinia spp. and P. panneri in this 
present study which similarly reported by El-Deen 
and Rawway (2014) who described these three 
antibiotics against A. hydrophila. 
 

 
Table 1. Bacterial strains isolated from infected goldfish  
Bacterial strain isolates Source 

Aeromonas hydrophila 30 liver (n = 15), kidney (n = 5), spleen (n =10) 
Erwinia spp. 1 liver (n =1)  
Pantoea spp. 4 liver (n =1), kidney (n =2), spleen (n =1) 
Pasteurella pneumotropica 5 liver (n =1) , kidney (n =3), spleen (n =1) 
Proteus panneri 1 spleen (n =1)  
 
 
 
 Infected goldfish showed hemorrhage, fin 
rot, imbalance swimming, lethargy, scale 
protrusion, ascites, pale liver and gall bladder 
enlargement were observed in this study. Total 41 
strains were identified into 5 species including 
Aeromonas hydrophila, Erwinia spp., Pasteurella 
pneumotropica, Pantoea spp. and Proteus 
panneri. The predominant species was A. 
hydrophila. All bacterial strains isolated from 
diseased goldfish showed multi-resistance to 
antibiotics. In addition, enrofloxacin was an 
effective drug for inhibiting the bacteria viz. A. 
hydrophila, Erwinia spp. and P. panneri. Moreover, 
enrofloxacin was permitted drug to use in fish 
diseases treatment in aquaculture. 
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Table 2. Prevalence of antibiotic resistance of bacterial strains isolated from infected goldfish  

Antibiotic 
Disc 

concentration 
(µg) 

A. hydrophila  
(N = 30)  

Erwinia spp.  
(N = 1) 

Pantoea spp.  
(N = 4) 

P. pneumotropica 
(N = 5) 

P. panneri 
(N = 1) 

AML 10 R = 100 R = 100 R = 100 R = 100 R = 100 
AMP 10 R = 100 R = 100 R = 100 R = 100 R = 100 

 30 R = 33.33 
I = 0 
S = 20 

R = 100 R = 50 
I = 0 
S = 50 

R = 100 R = 100 

CIP 5 R = 16.67 
I = 0 
S = 83.33 

R = 100 R = 50 
I = 0 
S = 50 

R = 60 
I = 0 
S = 40 

R = 100 

E 15 R = 66.67 
I = 0 
S = 33.33 

R = 100 R = 75 
I = 0 
S = 25 

R = 80 
I = 0 
S = 20 

R = 100 

ENR 5 R = 13.33 
I = 13.33 
S = 73.33 

R = 100 R = 50 
I = 0 
S = 50 

R = 60 
I = 0 
S = 40 

R = 100 

NV 30 R = 83.33 
I = 0 
S = 16.67 

R = 100 R = 100 R = 100 R = 100 

NOR 10 R = 16.67 
I = 16.67 
S = 66.67 

R = 100 R = 50 
I = 0 
S = 50 

R = 60 
I = 0 
S = 40 

R = 100 

OT 30 R = 50 
I = 16.67 
S = 33.33 

R = 100 R = 100 R = 100 R = 100 

OA 2 R = 66.67 
I = 20 
S = 13.33 

R = 100 R = 50 
I = 0 
S = 50 

R = 60 
I = 40 
S = 0 

R = 100 

DO 30 R = 33.33 
I = 16.67 
S = 50 

R = 100 R = 75 
I = 0 
S = 25 

R = 80 
I = 0 
S = 20 

R = 100 

TE 30 R = 50 
I = 16.67 
S = 33.33 

R = 100 R = 75 
I = 0 
S = 25 

R = 80 
I = 0 
S = 20 

R = 100 

Remark : R = resistant, I = Intermediate, S = sensitive 
 
 
 
 
 



 

ปีที่ 15 ฉบับท่ี 2 กรกฎาคม – ธันวาคม 2561                                                           วารสารเกษตรพระวรุณ 361 

Volume 15 Number 2 JULY– DECEMBER 2018 

 
 

 

References 
 

Abraham, T. J., Sasmal, D., and Banerjee, T. 2004. Bacterial flora associated with diseased fish and their 
 antibiogram. Journal of the Indian Fisheries Association. 31 : 177-180. 

 

Ashiru, A. W., Uaboi-Egbeni, P. O., Oguntowo, J.  E., and Idika, C. N. 2011. Isolation and antibiotic profile 
of Aeromonas species from tilapia fish (Tilapia nilotica) and catfish (Clarias betrachus).  
Pakistan Journal of Nutrition. 10 : 982-986. 

 

Buchanan, R. E., and Gibbon, N. E. 1974. The shorten Bergey's manual of determination bacteriology. 
 Baltimore : The Williams & Wilkins Co. 

 

Carnevia, D., Letamendia, M., and Perretta, A. 2013. Pathogenic Gram-negative bacteria isolated from 
ornamental fish in Uruguay: characterization and antibiotic resistance. Fish Pathology. 33(6) : 
181-186. 

Chansue, N., and Assawawongkasem, N. 2008. The in vitro antibacterial activity and ornamental fish 
toxicity of the water extract of Indian almond leaves (Terminalia catappa Linn.). KKU 
Veterinary Journal. 18(1): 36-45.  

 

Clinical and Laboratory Standards Institute. 2008. Performance standards for antimicrobial disk and 
dilution susceptibility tests for bacteria isolated from animals: Approved Standard-Third Edition 
M31-A3. Wayne, PA, USA.  

 

Dey, V. K. 2016. The global trade in ornamental fish. [online]. Available from: www.infofish.org. 
[December 2, 2018].  

 

Dias, C., Mota, V., Martinez-Murcia, A., and Saavedra, M. J. 2012. Antimicrobial resistance patterns of 
Aeromonas spp. isolated from ornamental fish. Aquaculture. 3(3) : 1-4.   

 

El-Deen, A. G. S. and Rawway, M. 2014. Study on some aerobic bacterial species in ornamental fish. 
Assiut Veterinary Medical Journal. 60(143) : 156-164. 

 

Harikrishnan, R. and Balasundaram, C. 2008. In vitro and In vivo studies of the use of some medicinal 
herbals  against the pathogen Aeromonas hydrophila in Goldfish. Journal of Aquatic Animal 
Health. 20 : 165-176.  

 

Jeeva, S., Lekshmi, N. C. J. P., Brindha, J. R., and Vasudevan, A. 2013. Studies on antibiotic susceptibility 
of Aeromonas hydrophila isolated from gold fish (Carassius auratus). International Journal of 
Current Microbiology and Applied Science. 2(12) : 7-13. 

 

Jongjareanjai, M., Assawawongkasem, N., and Chansue, N. 2009. In vitro antibiotic susceptibility of 
Aeromonas hydrophila isolated from disease ornamental fish. The Thai Journal of Veterinary 
Medicine. 39 : 225-229.   

Kluga, A., Kancaniova, M., Kantor, A., Kavalenko, K., and Terentjava, M. 2017.  Identification of 
microflora of freshwater fish caught in the Driksna river and pond in Latvia. 11th Baltic 
Conference on Food Science and Technology, Jelgava, Latvia, 27-28 April 2017, pp.164-168. 

 

Lewbart, G. A. 2008. Bacteria and ornamental fish. Seminars in Avian and Exotic Pet Medicine. 10(1) : 
48-56.   



 

ปีที่ 15 ฉบับท่ี 2 กรกฎาคม – ธันวาคม 2561                                                           วารสารเกษตรพระวรุณ 362 

Volume 15 Number 2 JULY– DECEMBER 2018 

 
 

 

 

Miranda, C. D., Tello, A., and Keen, P. L. 2013. Mechanisms of antimicrobial resistance in finfish 
aquaculture environments. Frontiers in Microbiology. 4 : 1-6.  

 

Moore, J. E., Huang, J., Yu, P., Ma, C., Moore, P. J., Millar, B. C., Goldsmith, C. E., and Xu, J. 2014. High 
diversity of bacterial pathogens and antibiotic resistance in salmonid fish farm pond water as 
determined by  molecular identification employing 16S rDNA PCR, gene sequencing and total 
antibiotic susceptibility  techniques. Ecotoxicology and Environmental Safety. 108 : 281-286.  

 

Özoğul, F., Küley, E., and Özoğul, Y. 2010. Usefulness of API test strips for identification of bacterial 
flora in blue crab (Callinectes sapidus) caught from Akyatan lagoon (ADANA-TURKEY). Journal 
of Fisheries Sciences. 4 (1) : 1-7. 

 

Saad El-deen, A. G., and Elkamel, A. A. 2015. Clinical and experimental study on Vibriosis in ornamental 
fish. Assiut Veterinary Medical Journal. 61(146) : 147-153. 

 

Walczak, N., Puk, K., and Guz, L. 2017. Bacterial flora associated with diseased freshwater ornamental 
fish. Journal of Veterinary Research. 61 : 445-449.  

WHO. 2014. Antimicrobial resistance: Global report on surveillance. Zurich : World Health Organization. 
 

Yanong, R. P. E. 2013. Use of antibiotics in ornamental fish aquaculture. Program in Fisheries and 
Aquatic Science, UF/IFAS Extension. pp. 1-7. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


