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Efficacy of the Combined Elevated Water Temperature Treatment and Chemotherapy

for the Bacterial Coldwater Disease in Ayu
Michitaka Yamamoto, Koji Ninomiya and Sei Takahashi

Cold water disease is a bacterial disease of culture and wild ayu caused by
Flavobacterium psychrophilum. This disease relatively gose on uneventfully
depending on how it is treated with chemotherapy or elevated water
temperature treatment at temperature above 23, but often recurs. Then, in
order to prevent this cold water disease recurring, we examined several
measures of combined two step elevated water temperature treatment at 23°C
and 27T, and chemotherapy(FF or SIZ).

The disease occurred in the groups only chemotherapy or chemotherapy &
once elevated water temperature treatment(27'C). On the other hand, in the
groups treated chemotherapy & two step elevated water temperature treatment
or two step elevated water temperature treatment, the disease did not occur. In
the groups treated chemotherapy & two step elevated water temperature
treatment, the fish was diagnosed as a negative result for the presence of F.
psychrophilum by cultivation on modified Cytophaga agar at the end of

examination,
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Table 1 _Conditions in each experiment group at the catch

Exp. Catch

No. Date WT'(C) B.W."%(g)
1 23Apr.1998 15.6 2.1+£1.672
2 27Nov.1998 12.0 0.55+0.223
3 10Mar.1999 8.8 0.59+0.444

:' Surface water temperature of Lake Biwa at the catch.
?Mean =* standard deviation in body weight.
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Table 2. Methods of combined chemotherapy and elevated water temperature treatment of ayu

2 E.W.T.T 27°C)"

Exp. E.W.T.T (23'C)"' C

KZEAKLA. BRI, 23CoOmMiERIZIZ1TC h
T, 27TCMERIZIZ2T/ hTEbIC 6 BREBED
T CRBARAKERD. LARPET 2B L HICLTfTo7

HRXDHE

EERHE XYM AR5 T7T2E2HVT, R
WP L RS 2 MARDELUT D 3 20RBR% &
% L7z (Table 2),
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Bk 2
ERHEONEK, RERAHS HH»SFF%£5 AM
EBESG L, SH5IC40E» 5 2EEDFF%5 H
HEB S LXK (FF#5 2 mIX), SERBEMG 6 H L »
523ComiE% 3 HM{Tv. 14HEA»S5FF#5 O
EREGEL., TOBRRA»S27CoOMBE% 3 HE
fTo7oX (FF&SGBIUmMiR2 HIX), BXUEED
FFESIZICB E|ZTHRE LK SIZ&58 LU
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ﬁ‘o f:o

Bk 3

DTFo5 208 CHRBREITo720 T4bb, B
BoxmX, ABRMEKS HEHA»SFF% 5 H M EkHxk
5L, E5IC14HH» S 2R HOFF% 5 H E#Hk
5 L7X (FF#%5 2 EK). RERE 6

Treatment W.T.

No. Period Period

W.T(C)

HEA»523CommiiE# 3 HET v, 18

Period

)
Non-treatment - -
Chemotherapy(FF) - 812
E.W.T.T +Chemotherapy(FF) - 8-12
E.W.1.T twice+ Ch FF) 22.2-23.4

1
14-18

HE»527CoOmiE% 3 HMT» 2K
(fnik 2 BIIX) . AR 6 HEAD S

27.1-27.8 12-15

26.9-27.4 18-21

‘Non-treatment -
Chemotherapy twice --
E.W.T.T twice+ Chemotherapy( FF) 23.4-23.7
E.W.T.T twice+ Ch py(SIZ) 23.5-23.6

6-10, 14-18
14-18
14-18

23ComiE% 3 HEfTWw. 14BH»S
FF% 5 HH#Hx&xSE5 L. TOREHDR

27.7-29.0 18-21

27.5-28.1 18-21

Non-treatment - -

Chemotherapy twice .

3 E.W.T.T twice 22.5-23.1
E.W.T.T twice+ Chemotherapy(FF) 23.2

E.W.T.T twice+ Cl S1Z) 23.3-234

6-10, 14-18

14-18
14-18

SEL B

527Comii% 3 AT - =X (FF#
HBLITMR 2 BX), X LENFF

27.4-279 18-21
26.6-27.3 18-21
27.5-27.8 18-21

*! The treatments at 23°C were maintained for 3 days.
(E.W.T.T = el d water )

*? Chemotherapy in culture.

** The treatments at 27°C  were maintained for 3 days.
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Fig.l Changes in daily mortality and water temperature in
the experiment 1.
A — 1 : Non-treatment
B — 1 : Chemotherapy(FF)
C - 1  Chemotherapy(FF) and EW.T. treatment
D — 1 : Chemotherapy(FF) and twice treatment of
EW.T.

O : Water temperature @ : Daily mortality
¥ . F. psychropilum were not isolated from dead ayu.
% : F. psychropilum were isolated from dead ayu.
¥ : Inspection for F. psychropilum.
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Days in culture Fig3 Changes in daily mortality and water temperature in
Fig2 Changes in daily mortality and water temperature in the experiment 3.
the experiment 2. A — 3 : Non- treatment
A — 2 : Non- treatment B — 3 : Chemotherapy(FF) twice
B — 2 : Chemotherapy(FF) twice D - 3 ! EW.T treatment twice
C — 2 ! Chemotherapy(FF) and twice treatment of D — 3 : Chemotherapy(FF) and twice treatment of
EW.T. EW.T,
D — 2 : Chemotherapy(SIZ) and twice treatment of E — 3 : Chemotherapy(SIZ) and twice treatment of
EW.T. EW.T.
O : Water temperature @ : Daily mortality O ! Water temperature o : Daily mortality
Y : F. psychropilum were not isolated from dead ayu. ¥% : F. psychropilum were not isolated from dead ayu.
% : F. psychropilum were isolated from dead ayu. % : F. psychropilum were isolated from dead ayu.
Table 3. Results of experiment chemotherapy and elevated water temperature treatment
Exp. Duration Suvival Coldwater
No. Treatment No.of fish (day) B.W.(g) rate (%) I35 -]
Non-treatment 576 41 7.1 12.6 (@
I Chemotherapy(FF) 659 41 5.2 31.6 (@
E.W.T.T +Chemotherapy(FF) 522 43 4.8 16.9 (@)
E.W.T.T twice+ Chemotherapy(FF) 549 49 4.1 58.5 <
Non-treatment 2,865 1.3 16.7 (@]
2 Chemotherapy twice(FF) 2,134 62 1.2 37.8 C
E.W.T.T twice+ Chemotherapy(FF) 2,140 0.8 62.9 x
E.W.T.T twice+ Chemotherapy(SiZ) 1,777 1.3 60.8 >
Non-treatment 896 3.8 5.6 O
Chemotherapy twice(FF) 788 4.3 8.8 O
3 E.W.T.T twice 776 52 4.1 35.2 x
E.W.T.T twice+ Chemotherapy(FF) 653 4.2 39.7 x
E.W.T.T twice+ Chemotherapy(SI1Z) 686 3.4 57.3 >

*'"Mass occurrence of Coldwater disease
O: occurrence, X :unoccurrence
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Table 4. Inspection for F psychrophilum from ayu gill and kidny in experiment 1.

E.W.T.T + E.W.T.T twice+
Day Non-treatment Chemotherapy(FF) Chemotherapy(FF) Chemotherapy(FF)
Gill Kidny Gill Kidny Gill Kidny Giil Kidny
20 2/5" /5 5/5 1/8
22 o/5 o/5
27 0o/5 2/s5 4/5 2/5
28 o/5 o/5
29 o/5 o/5
34 3/5 0/5 s/5 1/5
35 o/5 1/5
36 5/5 3/5
41 3/10 1710 8/10 3/10
42 5/5 1/5
43 9/10 4/10
49 0/10 0/10

*'Number of fish showed positive result/number of fish examined.
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