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Comparison of Intestinal Microflora between Healthy and
Diseased Pond-cultured Eels
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Dept. Fish., Fac. Agr., Univ. of Tokyo, Bunkyo-ku, Tokyo, Japan
(Received September 3, 1977)

Quantitative and qualitative investigations of intestinal microflora were made on healthy and
diseased eels collected from culturing ponds in Yoshida, Shizuoka Prefecture. The whole intestine
of each eel was homogenized in sterile 0.85%NaCl solution. Tenfold dilutions were prepared and
0.1 ml of which was inoculated on the surface of nutrient agar (Difco). Plate cultures were incubated
for five or seven days at 25°C and colonies were counted. Every colony within a given area of the
plate of suitable dilutions was subcultured for identification.

The numbers of viable bacteria per gram of intestinal tract with contents in healthy eels were
ranged from 10 to 10° through the year. The percentage of Aeromonas spp. (mostly A. hydrophila)
was relatively higher in winter, while that of EnZerobacteriacea was higher from spring to fall.
Vibrio sp. appeared only in October. Streptococcus sp. was always present 20% to 80% in the intes-
tine of fed eels. Viable counts of intestinal bacteria of diseased eels were 10 to 10® higher than those
of the healthy ones (Fig. 1 and Table 4). The percentage of A. hydrophila tended to be higher (Fig.
2), especially in the case of red disease. Moreover, virulent strains from eels suffered from red
disease were greater in number than those from healthy ones or eels infected with Edwardsiella

tarda (Table 5).
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Table 1. Seasonal changes of intestinal microflora of healthy eels
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Oct. ’75 15.9 1 47% 2% 38% 139, 43 1.8%x10° +
2 6% 34%, 2% 3% 41% 14% 64 2.9x10° +
Feb. '76 — 3 46% 48%, 6% 76 1.7x10 —
4 129% 4%  33% 51% 52  2.3x10% -
5 3%, 61% 36% 39  4.1x10 -
May 76 20.0 6 7% 11% 15% 60% 7% 27  4.2X10° +
7 7% 3% 40% 50% 30 2.8x10° +
8 45% 50% 5%, 40 4.2%x10* +
Jul. 76 28.0 9 - 100% 25 7.9%107 —
10 100% 25 1.0x10° -
11 100% 25 4.1x10° -
Aug. 76 27.8 12 7% 7% 69% 17% +30  1.2x107 +
13 169, 20% 64% 25 8.9x10° +
A 14 , 17% 80% 3% 30 3.6x10° +
Oct. 76 19.5 15 5% 59% 9%, 27% 22 7.1x10° +
16 40% 10% 50% 20 1.7x10° +
17 45%, 13% 42%, 24 1.2x108 +
Dec. ’76 8.0 18  100% 25 1.9x108 —
19 0 7.5x10 —
20 4%, 96% 24  8.3x10° -
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Table 2. Intestinal microflora of eels infected with Edwardsiella tarda
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Oct. 75 A1 4% 56% 36% 4% 25  8.6x10° —
May ’76 B 2 1% 3% 3% 17% 35 2.9x108 Ae.**
3 18% %% 1% 28 2.8x108 —
4* 0 4.2x102 —
5% 0 3.0x10? —
C 6 7% 15% 8% 26 1.8x10% Ae
7 67% 20% 139% 15 1.4x107 —
8 7% 93% 14 2.1x107 —
Jul. 76 D 27% 3% 7% 7% 13% 1389% 15 1.5x108 -
E 10 40% 60% 25 3.4%x107 —
11 49, 88% 4% 4% 25  9.4x10° —
12 129 70% 18%, 17 1.0x10° Vi #**
Aug. 76 F 13 20% 10% 656% 5% 20 1.7x107 Ae.
14 95% 5% 20 1.1x10° —
15  45% 50% 5% 20 8.7x107 —
16 5% 85% 10% 20 2.9x10° —
17* 5% 45% 50% 20 4.0x108 —
18* 10% 920% 20 1.9x10° —
G 19 25% 5% 40% 25%, 5% 20 7.5x107 Ae
20 10% 50% 30% 5% 5% 20 8.7x107 -
21 409% 60% 20 3.1x107 Ae.
22% 59, 5% 90% 20 1.0x10° —
23*  75%, 15%, 5%, 5% 20 8.4x108 —
* Healthy eel. ** Aeromonas. *** Vibrio.
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Table 3. Intestinal microflora of eels suffered from red disease
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Oct. 75 A 1 57% 5% 23%, 15% 65 2.1x107 +
May 76 B 2 9% 13% 8% 24 1.9x107 +
Oct. ’76 C 3 74% 21%, 5% 19 1.7x108 +
4 5%, 95% 22 2.0x108 +
5 82% 12% 6% 17 . 1.9x108 —
6% 219  43% 7%  29% 14  9.0x102 -
T* 0 1.0x10? —
D 8 88% 6% 6% 18 1.8x107 —
9 0% 10% 20% 20 6.9x10° -
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1% 25% 5%  70% 20 1.3x107 —
12* 959, 5% 20 6.0x10° —
Dec. 76 E 13 83% 17% 23 7.5%107 -
. 14 86% 149 22 4.3x107 -
15 1% 9% 17% 24 2.4x307 -
16 20% 80% 25 6.8 x108 -
F 17 7% 23%, 2%  5.8Xx10° —
18 9% 5% 21 2.1x108 -
G 19 85% 159, 20 1.2x107 —
20 50% 419, 9% 22 5.7x108 —
21* 100% 25 1.6x10° —
22% 100%, 22 2.2x10* —_

* Healthy eel.
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Fig. 1. Numbers of bacteria per gram of in-
testine of healthy (O) and diseased
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Table 4. Numbers of bacteria (long N ) per gram of intestines of diseased and healthy

eels in the same pond

Diseased fish Healthy fish

Month Pond Mean (Range) n Mean (Range) n Intestinal

. contents
May 76 A 8 06(7.28-8 46) 3 2 55(2.48-2.62) 2 —
Aug. ’76 B 7.42(5 46-9 04) 4 6.94(5.28-8.60) 2 +
Aug. 76 C 7.77(7.49-7.94) 3 6.46(6.00-6.92) 2 +
Oct. ’76 D 8.27(8 23-8.28) 3 2.48(2.00-2.95) 2 —
Oct. ’76 E 7 55(7.26-7.84) 2 7.16(6.78-7.59) 3 +
Dec. ’76 F 6.92(6.76-7.08) 2 4.77(4.34-5.20) 2 +

= 5. Mk & h iz Aeromonas hydrophila o 35 R
Table 5. Pathogenicity of Aeromonas hydrophila isolated from intestine or pond

water
Source of strains
Pathogenicity E. tarda Healthy eels Red disease Healthy eels Healthy eels Pond water
infect. in the same in the same
pond pond
++ 2( 4 4%,) 000 %) 10(35.7%) 7(25.9%) 5(22.7%) 13( 9.7%)
-+ 33(73 4 ) 5(65.6 ) 17(60.7 ) 12(44.5 ) 13(59.1 ) 62(46.3 )
— 10122 2 ) 4(44 4 ) 1( 3.6 ) 8(29.6 ) 4(18.2 ) 59(44.0 )
45(100 ) 9(100 ) 28(100 ) 27(100 ) 22(100 ) 134100 )

%
100

IPARN
5° /|

N

Oct. 75 Feb. 76 May  Jul Aug. Oct.  Dec.

Fig. 2. Percentage of Aeromonas in the in-
testinal microflora of healthy (O..)
and diseased (@) eels.
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