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Evaluation of a Non-destructive Diagnostic Test for Kudoa septempunctata
in Farmed Olive Flounder Paralichthys olivaceus
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Kudoa septempunctata, a myxosporean parasite that infects olive flounder Paralichthys olivaceus is known to cause
Kudoa food poisoning. Entire trunk muscle (ETM) is used for diagnosis of the parasite in fish and this method de-
mands sacrifice of the host, causing a loss of commercial value. We developed a non-destructive method that uses
a plastic syringe-style implanter to draw the sample, called the part-point muscle (PPM) sampling technique. We
validated the PPM method in fish infected with K. septempunctata at the level detectable by the ETM method. We
confirmed that the PPM method is equally sensitive in comparison to the ETM method for diagnosing K. septem-
punctata spores in olive flounder muscle. Our study also confirmed that the parasite is uniformly distributed in the
dorsal muscle of infected fish. Over a period of 1 month, we observed no mortality of the host fish used for sampling
by the PPM method. Thus, our studies demonstrate that the PPM sampling technique is an efficient, non-destructive
method for diagnosing K. septempunctata in olive flounder.
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Fig. 1. Taking of the samples by part-point muscle (PPM) method in the fish Paralichthys olivaceus using a plastic syringe-style implanter
on a polystyrene board (a). 20 to 25 mg of muscle is taken by the PPM method (b, c).
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Fig. 2. Sampling points for testing Kodoa septempunctata distribution in the dorsal muscle of fish Paralichthys olivaceus. From each point,

part-point muscle (PPM) was obtained six times for gPCR, PCR and microscopy.
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Table 1. Comparison of PPM and ETM methods for detecting Kudoa septempunctata in the fish Paralichthys olivaceus infected with the

parasite, by qPCR, PCR and microscopy

Fish 1o Fish size PCR gPCR (log rDNA copy no./qg) Microscopy (log spore no./g)
(cm) PPM' ETM? PPM ETM PPM ETM

1 43 P P 9.72 9.56 5.57 6.48

2 35 P P 9.20 9.31 5.27 4.98

3 38 P P 8.20 7.89 5.91 6.02

4 42 N P 5.75 6.28 nd nd

5 33 P P 7.32 7.77 5.24 5.10

'PPM, part-point muscle. >ETM, entire trunk muscle. P, positive (>7.0 log rDNA copy); N, negative (<7.0 log rDNA copy); nd, not detected.
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Table 2. Distribution of Kudoa septempunctata from the 6 points of the dorsal muscle in the fish Paralichthys olivaceus

Fish 1 (38 cm, 877 g)

Fish 2 (43 cm, 949 g)

PCR gPCR’ Microscopy? PCR gPCR? Microscopy®
P P (9.19) P (5.30) nd N (6.58) nd
P1 P P (8.89) P (5.85) nd N (5.49) nd
P P (7.72) P (6.18) nd N (5.45) nd
P N (6.51) P (5.90) nd nd nd
P2 P P (9.03) P (6.59) P N (6.87) nd
P P (7.90) P (5.63) nd N (5.65) nd
P P (9.04) P (6.29) nd N (6.57) nd
P3 P P (8.86) P (6.00) P N (6.60) nd
P P (9.15) P (5.85) P N (6.77) nd
P P (9.48) P (6.36) P P (7.09) nd
P4 P P (9.15) P (5.57) P N (6.84) nd
P P (9.73) P (5.74) P P (7.48) nd
P P (9.09) P (6.36) P P (7.42) nd
P5 P P (9.32) P (6.23) P P (8.37) nd
P P (9.20) P (6.20) P P (7.42) nd
P P (9.30) P (6.37) P P (7.30) nd
P6 P P (9.36) P (6.26) P P (7.59) nd
P P (9.24) P (5.06) P N (6.96) nd

IqPCR, The letter indicates log rDNA copy no./g of fish muscle.?Microscopy, The letter indicates log spore no./g of fish muscle. P, positive
(>7.0 log rtDNA copy); N, negative (<7.0 log rDNA copy); nd, not detected.
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Table 3. Kodoa septempunctata detection from the 100 fish Paralichthys olivaceus for non-destructive diagnostic test

Fish no. PCR gPCR' Microscopy Fish no. PCR gPCR! Microscopy
1 N nd nd 51 N nd nd
2 N nd nd 52 N N (4.87) nd
3 N nd nd 53 N nd nd
4 N nd nd 54 N nd nd
5 N nd nd 55 N nd nd
6 N nd nd 56 N nd nd
7 N nd nd 57 N nd nd
8 N nd nd 58 N nd nd
9 N nd nd 59 N nd nd
10 N nd nd 60 N nd nd
1 P P (7.06) nd 61 N nd nd
12 N nd nd 62 N nd nd
13 P P (7.24) P 63 N nd nd
14 N nd nd 64 N N (4.67) nd
15 N nd nd 65 N nd nd
16 N nd nd 66 N nd nd
17 N nd nd 67 N nd nd
18 N nd nd 68 N N (5.35) nd
19 N nd nd 69 N nd nd
20 N nd nd 70 N N (5.23) nd
21 P P (8.73) P 71 P N (6.53) nd
22 P P (7.29) P 72 N nd nd
23 N nd nd 73 P P (7.22) P
24 N nd nd 74 N nd nd
25 N N (5.05) nd 75 N nd nd
26 N nd nd 76 N nd nd
27 P P (7.96) nd 77 N nd nd
28 N N (5.02) nd 78 N nd nd
29 P P (8.15) nd 79 N nd nd
30 N nd nd 80 N nd nd
31 N nd nd 81 N nd nd
32 P P (8.24) P 82 N nd nd
33 N nd nd 83 P P(7.11) nd
34 N nd nd 84 N nd nd
35 N N (4.94) nd 85 N nd nd
36 N N (5.37) nd 86 N nd nd
37 N nd nd 87 N nd nd
38 N nd nd 88 N nd nd
39 N nd nd 89 N nd nd
40 N nd nd 90 N nd nd
41 P P (7.16) P 91 N nd nd
42 N N (5.00) nd 92 N nd nd
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Table 3. Continued

Fish no. PCR gPCR’ Microscopy Fish no. PCR gPCR! Microscopy
43 N nd nd 93 N nd nd
44 N nd nd 94 N nd nd
45 P P (7.79) P 95 N N (4.79) nd
46 N nd nd 96 N nd nd
47 N nd nd 97 N nd nd
48 N nd nd 98 N nd nd
49 N N (4.27) nd 99 N nd nd
50 N nd nd 100 N nd nd

IqPCR, The letter indicates log rDNA copy no./g of fish muscle. P, positive (>7.0 log rDNA copy); N, negative (<7.0 log rDNA copy); nd,

not detected.

Aol 4] PPM 33 ALGF T o} AR AL 314
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