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Defense mechanism of Japanese flounder immunized with formalin-killed
cells of Streptococcus iniae

Noriko Kaxura”', Kinya Kanar”!, Junichiro Tsukanara"’,
Hiroyuki Icumose”® and Hideharu Sasaxr™’

To study the defense mechanism of Japanese flounder Paralichthys olivaceus immunized

with formalin-killed cells of Streptococcus iniae, changes in viable count of intravenously inocu-

lated live cells of S. iniae were investigated. The majority of the bacterial cells were trapped in

the kidney and spleen of both immunized and non-immunized flounder within 10 min post-

inoculation (pi). Then the viable counts in these organs of immunized fish increased by 24 h pi
and thereafter decreased to the detection limit at 96 h pi. On the other hand, those of non-
immunized fish increased to the lethal level at 48 h pi. Viable counts of inoculated S. iniae in the

organs of normal flounder preinjected with sera of immunized fish collected at 2 day pi of live

bacteria decreased, suggesting the appearance of macrophage-activating factor(s) in the sera.

Partial purification of the factor suggested the multiplicity of the factor, and one of the most

active components was a high molecular weight substance exhibiting bacterial agglutination.

Key Words. Streptococcus initae, 000 Japanese flounder, Paralichthys olivaceus,
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Fig. 1A Changes in viable count of intravenously in-
oculated S. iniace NUF631 in the kidney (o),
spleen (A) and blood (m ) of Japanese flounder
immunized (top) or non-immunized (bottom)
with formalin-killed cells (FKC) of NUF631
(nO 3). Asterisks indicate significant difference
(O, PO0.05; OO, PO0.01) between immunized
and non-immunized fish by Student ¢-test.
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Fig. 1B Changes in viable count of intravenously in-
oculated S. iniae NUF631 in the liver (¥) and
brain (O ) of Japanese flounder immunized
(top) or non-immunized (bottom) with FKC
of NUF631 (nO3). Asterisks indicate signifi-
cant difference (PO 0.01) between immunized

and non-immunized fish by Student t¢-test.
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Fig. 2 Changes in viable count of intravenously inoculated S. iniae NUF631 in the kidney (o ), spleen (A) and
blood (m) of Japanese flounder preinjected with immunized and challenged (I-C), immunized but not chal-
lenged (I-NC), non-immunized but challenged (NI-C) and non-immunized and not challenged (NI-NC) floun-

der sera (n0 3).
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Table 1. Agglutinating titers of immunized and chal-
lenged (I-C), immunized but not challenged (I-
NC), non-immunized but challenged (NI-C) and
non-immunized and not challenged (NI-NC)
flounder sera

Serum No. Antigen
NUF 631 FKC NUF 44 FKC
1 1i<4 1:16
2 1:4 1:4
I-C serum 3 1:<4 1:8
4 1:<4 1.4
5 1:<4 1:8
Pool 1:<4 18
1 1:<4 1:4
2 1:<4 1:128
I-NC serum 3 1:4 1:4
4 1:<4 1:<4
5 1:<4 1:4
Pool 1:<4 1:4
1 1:4 1:<4
2 1:<4 1:<4
NI-C serum 3 1:<4 1:<4
4 1:<4 1:<4
5 1:<4 1:<4
__Pool 1:<4 1:<4
1 1:<4 1:4
2 1:4 1:4
NI-NC serum 3 1:<4 1:4
4 1:<4 1:4
5 1:4 1:4
Pool 1:4 1:<4
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Fig. 3 Changes in viable count of intravenously inocu-
lated S. iniace NUF631 in the kidney (top) and
blood (bottom) of Japanese flounder preinjected
with diluted immunized and challenged (m ),
immunized but not challenged (B), and non-
immunized and not challenged ([I]) flounder sera
and PBS (@) (n0O3).
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Fig. 4A DEAE-Sephacel ion-exchange column (1x 30cm)

chromatography of immunized and challenged

flounder serum. Five pooled fractions (F1 to

F5) were concentrated by ammonium sulfate
precipitation. Buffer: 0.01 M Tris-HCI, pH 8.0.
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Fig. 4B

Changes in viable count of intravenously inoculated S. inice NUF631 in the kidney (o ), spleen (A) and

blood (m ) of Japanese flounder preinjected with fractions (F1 to F5) obtained in ion-exchange chromatog-
raphy of immunized and challenged flounder serum (nO 3). Asterisks indicate significant difference (O, P
00.05; OO, POO0.01) between test sample and control by Student t¢-test.
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Gel filtration of F3 fraction in the ion-exchange
chromatography (Fig.4) on a Sephacryl S-300
column (2.5x 90cm). Three pooled fractions
(GF1 to GF3) were concentrated by ammonium
sulfate precipitation. Buffer: 0.01 M PBS, pH 7.2.
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Table 2. Agglutinating titers of fractions obtained in
ion-exchange chromatography (F1-F5) and gel
filtration(GF1-GF3)

Antigen
Fraction NUF 631 FKC NUF 44 FKC
F1 1:<4 1:<4
F2 1:<4 1:32
F3 1:<4 1:32
F4 1:<4 1:<4
F5 1:<4 1:<4
GF1 1:<4 1:16
GF2 1:<4 1:<4
GF3 1:<4 1:<4
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Fig. 5B Changes in viable count of intravenously inoculated S. iniae NUF631 in the kidney (o ) and
blood (m ) of Japanese flounder preinjected with fractions (GF1 to GF3) obtained in gel fil-
tration of the F3 fraction (nO 3). Asterisks indicate significant difference (PO 0.01) between

test sample and control by Student ¢-test.
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Fig. 6 Changes in viable count of S. iniae NUF631 in
renal cells obtained from Japanese flounder
preinjected with immunized and challenged (m)
and normal (O) flounder sera (nO 2). Asterisk
indicates significant difference (PO 0.01) between
the test groups by Student ¢-test.
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Fig. 7 Changes in viable count of S. iniae NUF631 in
the blood (top) and plasma (bottom) obtained
from Japanese flounder preinjected with immu-

nized and challenged (m ) and normal (O )
flounder sera.
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