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Efficacy of a divalent vaccine preparation for streptococcosis and
edwardsiellosis of Japanese flounder in experimental mixed infection

Kinya Kanar”!, Junichiro Tsukanara”?, Hiroyuki Icumvose”® and Hideharu Sasaki™*

Streptococcosis and edwardsiellosis are the major causes of damage in aquaculture industries
of Japanese flounder, Paralichthys olivaceus, in Japan. To develop a divalent vaccine for these
infections efficacy of a mixture of formalin-killed cells of Streptococcus iniae and Edwardsiella
tarda was evaluated after two weeks post-vaccination in experimental sole and mixed infections,
namely, challenge solely with S. iniae (S) or E. tarda (E), challenge with S. iniae followed by
challenge with E. tarda at a two-day interval (S-E), challenge with a mixture of S. iniae and
E. tarda (SOE) and challenge with E. tarda followed by challenge with S. iniae at a two-day
interval (E-S). Survival rates of vaccinated groups challenged by above methods were signifi-
cantly higher than those of non-vaccinated groups (P < 0.01). Relative percent survival values of
the S-challenged, E-challenged, S - E-challenged, SO E-challenged and E - S-challenged groups
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were 94.7 %, 68.8 %, 84.2 %, 52.9 % and 72.2 %, respectively.
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Fig. 1 Change in survival rate of flounder immunized
with a S. iniae-E. tarda divalent vaccine prepa-
ration after immersion-challenged with S. iniae.
o , vaccinated; e , non-vaccinated.
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Fig. 2 Change in survival rate of flounder immunized with
a S. iniae-E. tarda divalent vaccine preparation
after immersion-challenged with S. iniae followed
by immersion-challenged with E. tarda at a two-
day interval. o , vaccinated; e , non-vaccinated.
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Fig. 3 Change in survival rate of flounder immunized
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.4 Change in survival rate of flounder immunized

with a S. intae-E. tarda divalent vaccine prepa-
ration after immersion-challenged with E. tarda
followed by immersion-challenged with S. iniae
at a two-day interval. o , vaccinated; e , non-
vaccinated.
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Fig. 5 Change in survival rate of flounder immunized

with a S. intae-E. tarda divalent vaccine prepa-
ration after immersion-challenged with E. tarda.
o, vaccinated; e , non-vaccinated.
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Fig. 6 Reisolation of bacteria from the kidney of dead
vaccinated and non-vaccinated flounder. CSOA
agar™ and SS agar were used for the isolation
of S. iniae and E. tarda, respectively. m , isolation
of S. iniae; = , isolation of both S. iniae and E.
tarda; O , isolation of E. tarda; S, challenged
with S. iniae; S—E, challenged with S. iniae fol-
lowed by challenged with E. tarda; SOE, chal-
lenged with a mixture of S. iniae and E. tarda;
E-S challenged with E. tarda followed by chal-
lenged with S. iniae; E, challenged with E. tarda

0, 52900000000% 0, S iniee FKCOODODO
O000S niee0 000000000000 DODOOOOO
uobodooooboooboobdooooooob -oboo
O0000ooooooooog, S iniee0 00000000
oooooooooo, S mee0 00000000000
E tards0000000000000OOOOOO
O0000O0OO00E terdeD00O0O0O0®0O00O0OOO
Oo0o0oOo (TableO)o ODOOOO, OOOOOOOOO

Table 1. Carrier rate of survived flounder at the end of
the experiment

Experimental No. of survivor No. of carrier (carrier rate)
Group (survival rate) S iniae  E. tarda
Vaccinated
S-challenged 19 (95%) 5 ( 26%) —

S—E-challenged 17 (85%) 0( 0% 8 (47%)
S « E-challenged 12 (60%) 0( 0% 8 (87%)
E—S-challenged 15 (75%) 0( 0% 3 (20%)

E-challenged 15 (75%) — 4(27%)
Non-vaccinated

S-challenged 1(5%) 0( 0%) —

S—E-challenged 1(5%) 0( 0%  1(100%)

S * E-challenged 3 (15%) 0 0%  2(67%)
E—S-challenged 2(10%) 1(50%)  0( 0%
E-challenged 4 (20%) — 2 (50%)
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