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% 1. EC0601 21 EC0602 S8 A TR RBER
Table 1. Results of infection test by strain EC0601 and EC0602
Concentration / Number of Injection Number of dead fish/day Number of
Stain No. . Mortality / %
(cfu/mL) tested fish dosage /mL Id 2d 3d  4d 5d dead fish
ecGY120701 3.0 x10* 10 0.2 2 4 2 1 1 10 100
ecGY120702 3.0 x10* 10 0.2 0 2 4 2 1 9 90
Control salt solution 10 0.2 0 0 0 0 0 0 0
% 2. EC0601 S EC0602 S & A TRk 16 4
Table 2. Results of infection test by strain EC0601 and EC0602
Concentration / Number of Injection Number of dead fish/day Number of
Stain No. Mortality / %
(cfu/mL) tested fish dosage /mL 1d 2d 3d 4.d 5d dead fish
ecGY120701 3.0 x10* 10 0.2 1 4 2 2 1 10 100
ecGY120702 3.0 x10* 10 0.2 1 2 3 3 1 10 100
Control salt solution 10 0.2 0 0 0 0 0 0 0
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Table 3. Inhibitory effect of 22 antibiotics to isolated

V. alginolyticus strains

Strain Drug sensitivity Resistant
No. R I S rate/%
ec01 12 2 8 54.5
ec02 11 1 10 50.0
ec03 5 2 15 22.7
ec04 9 2 11 40.9
ec05 6 2 14 27.2
ec06 8 2 12 36.4
ec07 5 3 14 22.7
ec08 5 4 13 22.7
ec09 8 1 13 36. 4
ecl0 6 3 13 27.2
ecll 11 3 8 50.0
ecl2 7 9 6 31.8
ecl3 7 2 13 31.8
ecld 6 1 15 27.2
ecl5 6 2 14 27.2
ecl6 10 3 9 45.5
ecl7 5 5 12 22.7
ecl8 6 3 13 27.2
ecl9 5 4 13 22.7
ec20 4 4 14 18.2
ec2l 6 2 14 27.2
ec22 6 2 14 27.2
ec23 6 2 14 27.2
ec24 5 2 15 22.7
ec25 6 1 15 27.2
ec26 4 1 17 18.2
ec27 8 2 12 36.4
ec28 7 1 14 31.8
ec29 11 2 9 50.0
ec30 8 1 13 36.4

S:sensitive; [:intermediate; R : resistant.
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Figure 1. Comparison of antibiotic-sensitivity V. alginolyticus strains to the 22 antibiotics.
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Table 4. Multiple resistance to V. alginolyticus strains

Multi-antimicrobial resistance

Numbers of strains Percent / %

AMP-BAR-TMP-AMI-VAN-¥UR-RIF-PB
AMP-BAR-TMP-CEF-AMI-VAN-FUR-PB
AMP-BAR-TMP-CEF-AMI-VAN-F¥UR-T/S
AMP-BAR-TMP-AMI-VAN-PB-CEF
AMP-BAR-TMP-AMI-VAN-PB-RIF
AMP-BAR-TMP-AMI-VAN-PB¥UR
AMP-BAR-TMP-VAN-PB-CEF/AMP-BAR-TMP-VAN-PB+UR
AMPBAR-TMP-VAN+UR-AMI/ AMPBAR-TMP-VAN-PB-AMI
AMP-BAR-TMP-VAN-PB/AMP-TMP-CEF-VAN -AMI
AMP-BAR-TMP-VAN-AMI /AMP-TMP-CEF-VAN-FUR
AMP-BAR-TMP-VAN-CEF
AMP-BAR-TMP-AMI-VAN-PBFXUR-T/S-GEN
AMP-BAR-TMP-CEF-CFP-GEN-AMI-VAN-PB-FUR-RIF
AMP-BAR-TMP-CEF-CFP-GEN-AMI-VAN-PB¥UR-T/S
AMP-BAR-TMP-CEF-CFP-A/S-GEN-AMI-VAN-PB+UR
AMP-BAR-TMP-CEF-CFP-A /S-AMI-VAN-PB+UR
AMP-BAR-TMP-CEF-CFP-A/S-GEN-AMI-TET-VAN-PB-FUR
BAR-TMP-RIF-VAN

BAR-AMP-TMP-VAN

4 13.3
5 16.7
6 20.0
7 23.3
1 3.3
3 10.0
1 3.3
1 3.3
2 6.7

2.5 HRETWK
T 3 50 7 £ 6 L TR 4 R HEAT U R, O

WGBS LGB, A B A0 5 T N R G )
JHE R A5 A g BEZH 2457 B AT WL DU — 28 B AR 4K



1382

Yingtiao Lai et al. /Acta Microbiologica Sinica (2014) 54 (11)

(I&12) o 8/ 7 b R i i 38 2B b S B Ok (18T 2
A) L) A A I AR () 2-B) 5 4 RV AR T
oK 4 L S TR P G A0 i UK A (B 2-C) s AL
20 1 S BRASRE AN TR 5 JE 40 M 2 AR 0 2L S 0 MO R b
P2 /NG, AR E (K 2-D) 471
P40 0 B S b R AR S B VR e A R A A R SR
BE 93 A 21 2 0] J5T Fp K F) 0 9 A e v (1 2~

E) 5 A7 B 20 A%V A 0 2K 40 T v TR W A A 0 AR 2L
LG AN M i (Il 24) 5 52 AR IR 480 5 B A IR 4
FEVRSR AR e F 52 2 R 38 20 DX /D B (1 o
EERIP K BN BRIRAE (1] 2-G) o % 2R 35 1 JL A
{1 2 200 B AR Ak AR B A0 ARk VIR AR A
UG ML AN BRI S AR T ROAE o W T OIL R X A7 B

B2 ARlEEREMARARENRETL

Figure 2. Histopathological changes of V. alginolyticus. A: Proliferation and severe swelling of gill Cells (arrow) ; B: Cell degeneration of gill

(arrow) ; C: Karyolysis disappear, increased cytoplasmic eosinophilia (arrow) ; D: hepatic steatosis and the inflammatory cell infiltration; E: Severe

swelling of liver cells, karyolysis, cell necrosis; F: Karyolysis, necrotic eosinophils (arrow) ; G. Disappeared of structure of renal tubular (arrow) .
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Biological characteristics and histopathological observation
of Vibrio alginolyticus from diseased fish

Yingtiao Lai, Jiafa Tao, Chengwen Sun, Cunbin Shi, Shuqin Wu
Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences; Key Laboratory of Fishery Drug
Development, Ministry of Agriculture; Key Laboratory of Aquatic Animal Immune Technology, Guangzhou 510380,

Guangdong Province, China

Abstract: [Objective] Ulcer disease is one of the most serious diseases and a common problem in various stages marine
culture including Epinephelus coioides culture of southern China. The isolation and identification of pathogenic bacteria
from E. coioides will be useful for monitoring of drug resistance and controlling the outbreak and spread of ulcer disease in
E. coioides. The purpose of this study was to characterize the pathogen of E. coioides. [Methods] The pathogenic
bacteria separated from the liver and kidney of diseased fish were identified through pure culture, artificial infection,
automatic tests in bacteriology automatic identification, drug sensitive tests, morphometry, and physiological and
biochemical determination. [Results] The strains were characterized and identified as Vibrio alginolyticus. Two strain
were selected for virulence tests and all the moribund/dead fish exhibited ulcer disease as that observed in natural
outbreak. Drug sensitive tests show that V. alginolyticus was highly resistant to 3 agents including penicillin, whereas
sensitive to 5 agents including chloromycetin. Histopathological changes were mainly shown as cell degeneration and
necrosis of gill, liver and kidney, and alterative inflammation as a result of inflammatory cell infiltration in the diseased
tissue. [Conclusion] The biochemical, physiological tests confirm that V. alginolyticus is the pathogen causing E.
coioides vibriosis. The multi-drug resistance among V. alginolyticus suggests strengthened monitoring of outbreaks of V.
alginolyticus caused disease in E. coioides culture.
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