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Studies on the Pathogenicity of Flexibacter columnaris-I.
Effect of Dissolved Oxygen and Ammonia on the Pathogenicity

of Flexibacter columnaris to Eel (Anguilla japonica)
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Chia-Reiy L. Chen, Huu-Yun Chung and Guang-Hsiung Kuo

Abstract

Mortality rates of the eel bathed in Flexbacter columnaris suspension for one hour
were studied in three different holding conditions: stagnant, aerated & running waters.
Dissolved oxygen, ammonia and pH were determined daily during 9 days of the
experiment. The least mortality rate was observed in running water condition, the
highest in stagnant water, and aerated water in between. It appéared that the 24-hour
mortality rate correlated inversely with the dissolved oxygen. At adequate dissolved
oxygen, the total mortality rate increased with the elevation of the ammonia level.
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Table 1. Sources of the three strains of Flexibacter columnaris used in the
pathogenicity study*

Strain No. Source of isolation Location Date
791002-1Ta tail, carp with tail rot and red mouth Taipei Oct, 2, 79
801129-G gill, goldfish with gill rot Taipei Nov, 29, 80
801213-1T tail, loach with skin ulcer Taipei Dec, 13, 80

* The three strains were classified as high virulent strains on the bases that eels were 10094
killed in 24 hours after swimming for 1 hour in 2X10’ cells/ml broth culture, then main-
tained at 25°C with no aeration.
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Table 2. Mortality rates of the eel bathed for 1 hour with strains of Flexibacter
columnaris, and water qualities of three different holding conditions

! Mortality DO (ppm) oH Ammonia

Holding | Bacterial _ rate % F ~__(ppm NH,-N)
condition} strainst - ggays 2ahr 0 S 24 ddays  ggpe 9 oy
Stagnant 1 100 100 1.6 6.7 1.0
water 2 100 100 1.6 6.8 1.2
3 100 100 1.6 6.7 1.0
Control 0 30 1.6 1.8(1.0-2.1)* 6.9 7.0(6.6-7.2)* 1.0 4.2(1.0-7.1)*
Aereated | | 50 100 5.3 7.0(5.3-7.7) 7.2 7.7(7.2-1.9) 1.6 6.2(1.6-8.4)
water 2 20 40 6.6 7.3(6.6-1.7) 7.4 7.6(1.4-1.8) 1.1 5.2(1.1-7.8)
3 20 100 6.3 6.5(6.3-6.7) 7.6 1.6 1.1 4.5(1.1-8.0)
Control 0 10 6.3 7.006.3-7.7) 7.7 7.5(7.0-7.8) 1.0 2.3(1.0-3.5)
Running | 1 50 70 3.5 6.5(3.5-7.7) 7.1 71.1(6.6-7.4) 0.6 0.3( 0-0.6)
water 2 0 30 6.2 6.8(6.2-1.2) 7.1 7.1(6.6-7.2) 0.3 0.3(0.1-0.7)
3 20 170 5.7 6.6(5.1-7.9) 7.0 7.1(6.6-7.3) 0.3 0.4( 0-1.8)
Control 0 10 5.4 6.2(4.4-7.6) 7.1 7.0(6.6-7.2) 0.3 0.3(0.1-0.8)

Temperature range: 25-28°C
* Range in parenthesis
+ 1: 801213-1T, 2: 801129-G, 3: 791002-1Ta
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Correlation of the first day mortality rates of
the eels and the disoloved oxygen concentrations
in the holsing aquariums.
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