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Seasonal Changes in Detection Rate of Flavobacterium psychrophilum in the Ayu
(Plecoglossus altivelis) in Rivers of Toyama Prefecture

Seiichi MURAKI *, Yasuhiko TAGO *

Wild ayu (Plecoglossus altivelis) at various life stages were tested for Flavobacterium
psychrophilum, the causative agent of the coldwater disease, using either nested PCR or modified
cytophaga agar. The fish were caught in twelve rivers in Toyama Prefecture from 2000 to 2003. F.
psychrophilum was not detected among larvae, but detected in juveniles sampled in April to the
middle of July. The bacteria were not detected during mid-summer and became detectable in the
sexually mature adults in September and October. These results suggest that vertical transmission
of the bacteria is unlikely and that the fish are infected after they enter into rivers. The results also
suggest that the activity of the bacteria is suppressed during summer months probably due to high
water temperature.
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Fig. 1 Map showing rivers where samples were caught in Toyama Prefecture.
a:Oyabe River, b:Shou River, c:Jinzu River, d:Joganji River, e:Shiraiwa River, f:Kamiichi River,
g:Hayatuki River, h:Kado River, i:Katakai River, j:Kurobe River, k:O River, l:Sasa River.
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Tablel. Detection rate of Flavobacterium psychrophilum by nested PCR among ayu larvae.

. L Detection rate of
Date of sampling Sampling river Numbers Tested organ

F.psychrophilum *
12 Oct. 2001 Shou River 105 Whole body 0 descending larvae
26 Oct. 2001 Shou River 97 Whole body 0 4
"""" 9002002 ShuRwer 100 Wholebody 0 o+
23 Oct. 2002 Shou River 100 Whole body 0 s
9 Nov. 2002 Shou River 100 Whole body 0 4
28 Nov. 2002 Shou River 100 Whole body 0 4
""" 200c.2008  ShuRiver 100 Whoebody 0 4
30 Nov. 2001 Shou River (river mouth) 3 Trunk with viscus 0
28 Nov. 2002 Shou River (river mouth) 10 Trunk with viscus 0

* Detection rate=number of positive samples ./ number of samples examined X 100 (%)
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Table 2. Detection rate of Flavobacterium psychrophilum among wild ayu juveniles.

BIRKE RSB FTHE

#15% (2004)

Detection rate * ! of

Date of sampling Sampling river Numbers Tested organ Method Fpsychrophilum
10 May. 2000 Kurobe River 23 Kidney PCR 0
16 May. 2000 Kurobe River 8 Kidney PCR 0
 2May2000 sz River 20 Kdey PR . 0
17 Apr. 2001 Kurobe River 3 Kidney PCR 0
25 Apr. 2001 Shou River 1 Kidney PCR 0
Jinzu River 20 Kidney PCR 10
11 May. 2001 Shou River 20 Kidney PCR 0
14 May. 2001 O River 20 Kidney PCR 70.0
Sasa River 20 Kidney PCR 0
Kurobe River 20 Kidney PCR 0
Kado River 20 Kidney PCR 70
Katakai River 20 Kidney PCR 0
Hayatsuki River 16 Kidney PCR 37.5
Siraiwa River 20 Kidney PCR 0
Kamiichi River 20 Kidney PCR 0
Joganji River 20 Kidney PCR 0
15 May. 2001 Jinzu River 10 Kidney PCR 0
Shou River 20 Kidney PCR 0
Oyabe River 14 Kidney PCR 14.3
17 May. 2001 Kurobe River 20 Kidney PCR 0
""" 13May. 2002 ShouRiwer 20 Ky A 0
23 May. 2002 Shou River 30 Kidney Agar 0
""" 14Apil 2003 ShouRwer 15 Kidey  Agr 0
15 May. 2003 Shou River 30 Kidney Agar 0

* Detection rate=number of positive samples / number of samples examined X 100 (%)
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Table 3. Detection rate of Flavobacterium psychrophilum among ayu caught in river after June.

Detection rate * ! of F. psychrophilum

Date of sampling Sampling river Tested organ Method

kidney Gill

29 Jun.2000 Shou River Kidney PCR 0 (0/20%2) -
30 Jun. 2000 Jinzu River Kidney PCR 26.7 (4115) -

4 Jul. 2000 Jinzu River Kidney PCR 33.3 (412) -
16 Jul. 2000 Jinzu River Kidney PCR 33.3 (412) -
26 Jul. 2000 Jinzu River Kidney PCR 0 (0/20) -
22 Aug. 2000 Jinzu River Kidney PCR 0 (0/20) -
11 Oct. 2000 Shou River Kidney PCR 50 (10/20) -

26 Oct. 2000 Shou River Kidney PCR 90 (9/10) -
 ume20l NizuRiver  Kidney &Gl PCR 0 (020) 30 (6200
24 July. 2001 Jinzu River Kidney & Gill PCR 0 (0/19) 0 (0719

8 Aug. 2001 Jinzu River Kidney & Gill PCR 0 (0/20) 0 (0720)
4 Sep. 2001 Jinzu River Kidney & Gill PCR 0 (0720 0 (0720
25 Sep. 2001 Jinzu River Kidney & Gill PCR 20 (4720 20 (4/20)
16 Oct. 2001 Jinzu River Kidney & Gill PCR 33.3 (6/18) 66.6 (12/18)
12 Oct. 2001 Shou River Kidney & Gill PCR 50 (10/20) 100 (20/20)
26 Oct. 2001 Shou River Kidney & Gill PCR 60 (1220) 100 (16/16)
""" 3Jue.2002  ShouRiver  Kidney&Gil  Agar  13.3 (4300  42.9 (1228)
17 July. 2002 Shou River Kidney & Gill Agar 6.7 (2/30) 36.7 (11/30)
13 Aug. 2002 Shou River Kidney & Gill Agar 0 (0/30) 0 (0/30)
12 Sep. 2002 Shou River Kidney & Gill Agar 0 (0/30) 0 (0/30)

16 Oct. 2002 Shou River Kidney & Gill Agar 13.3 (4/30) 66.7 (20/30)
""" 30we.2003  ShouRiver  Kidney& Gl Agr 0 (080)  43.3 (1380)
17 July. 2003 Shou River Kidney & Gill Agar 3.3 (1730) 16.6 (5/30)

13 Aug. 2003 Shou River Kidney & Gill Agar 0 (0/30) 0 (0/30)

10 Sep. 2003 Shou River Kidney & Gill Agar 0 (0/16) 25 (4/16)

20 Oct. 2003 Shou River Kidney & Gill Agar 30 (9/30) 30 (9/30)

* 1 Number of samples positive /" number of samples examined X 100 (%)
*2 Number of samples positive /” number of samples examined
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Fig.2 Change of average water temprature in Shou River from June to October
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