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Development of antibodies after combination Streptococcus iniae and
Streptococcus parauberis of commercial vaccine injection in olive
flounder (Paralichthys olivaceus) in farm

Hyun-Ja Han"', Deok Chan Lee™*, Soo-Jin Kim", Tae-Ho Kim", Sun-Myoung Jeong",
Jae-Hwi Kim"™*, Yoon-Jea Choi****, Kyeong-Yong Cho***** and Mi-Young Cho"
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"Wando aquatic life medicine, 11-8, Geapo-ro, 145 beon-gil, Wando-eup,
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Streptococcosis, caused by Streptococcus iniae and Streptococcus parauberis is an important bacte-
rial disease that affects in olive flounder in Korea. In Korea, multivalent bacterial vaccines are used
to prevent streptococcal diseases in aquaculture. In this study, commercial vaccines containing formal-
in-inactivated bacterial cells of S. iniae and S. parauberis were administered at six fish farms and
one unvaccinated fish farm were designated for investigation (Wando; 4 sites and Jeju; 3 sites). Blood
was collected from vaccinated and unvaccinated olive flounders, and titers of antibodies against S.
iniae and S. parauberis in serum were analyzed using ELISA. After a one shot vaccination in the
farms at Jeju (farm A) and Wando (farm D), the proportion of individuals with specific antibodies
against S. parauberis OD values of 0.4 or higher was 60% and 53.5%, respectively. But after booster
vaccination, the proportion of individuals with serum OD values of 0.4 or higher was higher sub-
stantially increased to 96.6% (farm A) and 100% (farm D). The levels of S. parauberis specific
antibodies of olive flounder were increased after vaccination in three fish farms (farm D, E, and
F), but not S. iniae specific antibodies.
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Table 1. Information of olive flounder cultured farm and inoculated vaccines for investigation in this study
Farm Vaccination
. Type Antigens
Farm Location Aquaculture water P . g
(company product) (formalin killed cells)
Pyoseon, trivalent Streptococcus iniae,
. . underground . .
A Seogwipo-si, seawater vaccine Streptococcus parauberis (serotypel),
. %
Jeju (A) Streptococcus parauberis (serotype2)
Namwon, trivalent Streptococcus iniae,
. . underground . .
B Seogwipo-si, seawater vaccine Streptococcus parauberis (serotypel),
Jeju (A) Streptococcus parauberis (serotype2)
Gujwa, Jeju-si, underground .
C ! . ! & - Unvaccinated group
Jeju seawater
trivalent Streptococcus iniae,
D Gogeumdo, Wando  natural seawater vaccine Streptococcus parauberis (serotypel),
(A) Streptococcus parauberis (serotype2)
trivalent Streptococcus iniae,
E Sinji, Wando natural seawater vaccine Streptococcus parauberis (serotypel),
(A) Streptococcus parauberis (serotype2)
E Sinji, Wando natural seawater - Unvaccinated group
tetravalent Streptococcus iniae,
F Sinji, Wando natural seawater vaccine Streptococcus parauberis (Typel),
(B) Vibrio haveryi, Edwardsiella tarda
F Sinji, Wando natural seawater Unvaccinated group

G Gogeumdo, Wando  natural seawater

trivalent Streptococcus iniae,
vaccine Streptococcus parauberis (serotypel),

(A) Streptococcus parauberis (serotype)
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Fig. 1. Vaccination and breeding schedule of each olive flounder farm in Jeju (A)(B)(C) and Wando (D)(E)(F)(G)

in Korea.
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Enzyme—linked immunosorbent assay (ELISA)
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SH=M

HAIHS 3, Y FAA U 9HA HF: T
B FT 59 ELISA £4 23 vlag 93] Micro-
soft office excel 20192] &4 T = 1% student t-test
W o] &slon, BE BAE A9 fFoHd

1PN

A% F GA7 ¥ 24 75

R

Z e p<0.059] FFEAM FoAL HrlEHT

oy om, ZAGE BE G A A AL

g < TR oH,
HE T AT 23S iniae, S. parauberis)°l O
g FAVE 2AHE FEL F8 S BT
(Table 2).

AF2A farm AS] 74 3ol 12} WA HEF &
2719 F A, 571Y F 2341 FS FYslaL o] F
1M 3 FAE ZASHAT. farm A9 22 HF
ol& 1x19] ¥A S iniaedl N3 A7} SASH
oz folFoz 1xHF AV B £
UEFGTHP<0.05). ELISAE-A A3} gho] 0.40]%4
OD A& YEtW & /MAe] BIE& X S. iniae®] T
gk SolgA o A 13 HE F 30% 041 22k 70%
2 Zolx o, S parauberis®| T3 Eo]| A 2]
A5 12 HF F 60%N A 22k 96.6% = FOoFAI=
HoZ FAF T

AF2A farm B2 7% 3€ol 123 94 HE &
2, 670 ¥ A3t FA7FE 248 T ELISA
4 A3 gho] 0401 OD 215 YER = A
o] FAE 8. iniaedl W o)Al F9- 271
3 50%014 671 €% 14%% YEFS O 1 (P<0.05),
S. parauberis®| g EolgA 9 A 13} 70%°
Al 375%= UEFS o, SAISHA ] freolde gl
ATHP=0.3051). WA HFeHA] &2 AT L&A
G2 farm COlA 4, 102 B4 AE9] A7t =
AP ARE st AFAY WA HF FAF
farm A, C&} vl sty FAEA A3, S parauberis
FANE Fo)H o7 mE MAHEFTAA Fo
Ao 2 F7FFH S WP <0.05), S. iniaed] Eo] &
A7te BATHOZE Fo]Hl Aol= e A
2 RIS AFAS WA vHF iz A
O 2 ZAS farm C9) A% S. iniael T }x
A= ol AATHOE QI3 3

inige®| NS FA7} F719 7H54d0] A=

W & S

>

L=3
e

Al

(

)
2

>'_\|L°zl~'o
o £
Moy X



e
rr (-
n)
e
o
+
™
o
fol
o

PN

76

o
Y
o
Ho
N
o
N
of?

ﬁ

Table 2. Specific antibody titers in serum from olive flounder after vaccination with multivalent bacterial vaccines

in Jeju and Wando fish farms

Sample Vaccination Post- Sampling Streptococcus iniae Streptococcus parauberis

amples . L

(farm-tank tll’l.’leS. vaccmat.lon fish No. BLISA OD value (%) ELISA OD value (%)
roup) (Vaccination  (Sampling (body
group month) month)  weight, gy (OP492 nm) 025> 04< 10<  (OD492 nm) 025> 04< 1.0<
A- vac® 1 (Mar) 2 (Jun) 30 (615) 0.290+0.290  53.3 30 33 0.559+0.412 363 60 20
A-2vac® 2 (Mar, Aug) 6 (Oct) 30 (1187) 0.521+0289 167 70 6.7 1.26£0402 0 966 833
B-vacl 1 (Apr) 2 (Jun) 30 (726)  047+032 30 50 0  0511£0365 20 70 133
B-vac2 1 (Apr) 6 (Oct) 30 (1375) 0.275£0.173 267 14 0  0477£0235 133 357 0
C-conl® - - (Jun) 30 (549) 0.75+0.56 16.7 70 30 0.179+0.11 66.7 33 0
C-con2 - - (Oct) 30 (1081)  0.244+0.23 63.3 17 0 0.348+0.3 333 276 6.7
D-vac 1 (Apr) 1 May) 31 (521)  0.813+0.34 0 554 3665 048£034 392 533 157
D-2vac 2 (Apr, Jul) 7 (Aug) 30 (716) 1.32+0.524 0 96.6 60.0 1.051+0.338 0 100 56.6
E-vac 1 (Apr) 1 May) 30 (782) 1.213+0.443 0 100  60.0  0.715+0.284 0 86.7 20
E-con - - (May) 30 (797) 0.863+0.625 333 66.7 40.0 0.296+0.158 26.7 33 0
F-vac 1 (Jul) 3 (Sep) 30 (1149) 0.843+0.276 0 100  50.0  1.105+0.137 0 100 76.7
F-con - - (Sep) 30 (1114)  0.911+0.375 0 90  50.0 0.688+0.309 6.6 86.7 20.0
G-vac 1 (Nov) 1 (Dec) 31 (243) 0.267+0209 633 96 0  0233+0.185 734 234 0

vac: one-shot vaccination, ®2vac: booster vaccination, ‘con: control

HdE T uberis®l| THRE 5o] A7kl A= WAl ol FA 84
S=2A farm DO 739 42 12 HA HF ¥ o2 FoHor w2 FAE UER ATHP<0.05).

—_

NE F A8, 370Y F 23 HES Sl o] &
3Md & FAE AT farm D] 23 HF
ol& JX2] ¥A S inige B S. parauberis®l T
FANE BATHCE FolHom 134T &
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