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The immunogenicity of Edwardsiella tarda was surveyed under two different culture conditions. In SDS-
PAGE patterns of the outer membrane proteins (OMPs) extracts of E. tarda, grown under Trypic soy broth
(TSB) and TSB supplemented iron chelate 2,2'-dipyridyl iron-restricted condition, were examined. The
results showed that the iron-regulated outer membrane protein (IROMPs) with molecular masses of 68 and
73 kDa were expressed by bacteria grown in iron-chelate TSB.

The pathogenicity was examined by intraperitoneal injection with live E. tarda grown under TSB, iron-
chelate TSB and iron-supplemented TSB. The result of pathogenicity test showed significantly high mortal-
ity in the group of live E. tarda grown under iron-chelate TSB.

The effect of formalin killed cell (FKC) of TSB cultured bacteria and 2,2'-dipyridyl FKC (DP-FKC) of
cultured bacteria on the iron-chelate TSB on the development of protective immunity in olive flounder was
studied. The level of immune response was evaluated with immunized fish at 1, 2, 3 and 4 weeks after
immunization. The numbers of specific antibody secreting cells (SASCs) showed significantly increased
level at 2 week after immunization in each group. The agglutination titre of immunized fish was significant-
ly high level at 3 weeks after immunization.

The level of protection in olive flounder at 1, 2, 3 and 4 weeks after vaccination was examined by
intraperitoneal challenge test with live E. tarda.
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Table 1. Pathogenicity test of live Edwardsiella tarda grown under iron-regulated conditions

Treatment No. of Days after post injection
% Mortality

(1 103 cfu/fish) tested fish 5 6 7 8 9 10 11

Control1 5 0 1 0 0 0 0 0 20

TSB-E. tarda2 5 0 1 0 1 1 0 0 60

DP-E. tarda3 5 0 1 0 1 2 1 0 100

Fe-E. tarda4 5 0 1 0 0 1 0 0 40
1, injected PBS only.
2, E. tarda cultured in the TSB.
3, E. tarda cultured in the TSB supplemented iron chelator 2,2'-dipyridyl.
4, E. tarda cultured in the TSB supplemented FeCl3.
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Fig. 1. SDS-PAGE profiles of Edwardsiella tarda outer
membrane proteins (OMPs) on 10% acrylamide gel. The
proteins were stained with coomassic brilliant blue R-250.
M, molecular weight marker proteins; 1, iron-restricted
outer membrane proteins of E. tarda (IROMPs); 2, outer
membrane proteins of E. tarda (OMPs).

Fig. 2. Agglutination titers in the serum of olive flounder,
Paralichthys olivaceus, at 1, 2, 3 and 4 weeks post immu-
nization with FKC ( ) and 100 M 2,2'-dipyridyl-FKC (
DP-FKC, ), respectively. Control fish was injected with
physiological saline (CON, ). * significant difference
between FKC and DP-FKC, P 0.05.
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Fig. 3. Mean number of specific antibody secreting cells
(SASCs) against Edwardsiella tarda in the head kidney of
olive flounder, Paralichthys olivaceus, following 1, 2, 3
and 4 weeks immunization with FKC ( ) and 100 M
2,2'-dipyridyl-FKC (DP-FKC, ), respectively. Control
fish was injected with physiological saline (CON, ). *
significant difference between FKC and DP-FKC : P

0.05.

Table 2. Mortality and relative percentage survival (RPS) in olive flounder, Paralichthys olivaceus, challenged with 1 106

cells/ of viable Edwardsiella tarda at 1, 2, 3 and 4 weeks after vaccination

Mortality (%) RPS(%)a

Trearment Weeks Weeks

1 2 3 4 1 2 3 4

Control 90 90 90 90 - - - -

FKC 70 70 50 60 22 22 44.4 33

DP-FKC 70 50 20 30 22 44.4 77.7 66.6

a, RPS (%) = 1 - (% mortality of vaccinated / % mortality of control) 100.
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Fig. 5. Survival rate of olive flounder, Paralichthys oli-
vaceus, vaccinated with formalin killed cells of Edward-
siella tarda grown in TSB (FKC, ) or in 100 M 2,2'-
dipyridyl supplenmented TSB (DP-FKC, ). The fish
was challenged by intraperitoneal injection with 1 106

cells/ of E. tarda at 2 weeks after vaccination. Control
fish was injected with physiological saline (CON, ).

Fig. 6. Survival rate of olive flounder, Paralichthys oli-
vaceus, vaccinated with formalin killed cells of Edward-
siella tarda grown in TSB (FKC, ) or in 100 M 2,2'-
dipyridyl supplenmented TSB (DP-FKC, ). The fish
was challenged by intraperitoneal injection with 1 106

cells/ of E. tarda at 3 weeks after vaccination. Control
fish was injected with physiological saline (CON, ).

Fig. 7. Survival rate of olive flounder, Paralichthys oli-
vaceus, vaccinated with formalin killed cells of Edward-
siella tarda grown in TSB (FKC, ) or in 100 M 2,2'-
dipyridyl supplenmented TSB (DP-FKC, ). The fish
was challenged by intraperitoneal injection with 1 106

cells/ of E. tarda at 4 weeks after vaccination. Control
fish was injected with physiological saline (CON, ).

Fig. 4. Survival rate of olive flounder, Paralichthys oli-
vaceus, vaccinated with formalin killed cells of Edward-
siella tarda grown in TSB (FKC, ) or in 100 M 2,2'-
dipyridyl supplenmented TSB (DP-FKC, ). The fish
was challenged by intraperitoneal injection with 1 106

cells/ of E. tarda at 1 week after vaccination. Control
fish was injected with physiological saline (CON, ).
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