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The specific antibody response of olive flounder Paralichthys olivaceus to route

of antigen administration and change in environmental conditions
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The specific antibody response of olive flounder, Paralichthys olivaceus to change in rearing-environmental
conditions post immunization with antigen (bovine serum albumin, BSA) and different routes of antigen administration
were investigated by enzyme-linked immunosorbent assay (ELISA). To test the effect of routes of antigen
administration, flounder were injected intraperioneally or intramuscularlly with 1 mg of BSA. In addition, to test the
effect of change in environmental condition post immunization, flounder were injected intraperioneally with 1 mg of
antigen, and then were exposed to acute thermal change (the water temperature (WT) was decreased from 21°C to
15°C within 30 min and maintained at 15°C for 3 h), handling (fish were caught and subsequently held out of water
for 1 min) or heavy oil (76 g/ 200 L for 2 days). Consequently, there was no significant difference between
intraperioneal (IP) and intramuscular (IM) injections except at 10 days post-immunization. With these results, it
suggests that both IM and IP injections may be used as route of vaccination. Futhermore, no significant difference
was observed in the antibody response among the groups exposed to heavy oil, handling, sudden drop of WT and
positive control except at 10 days post-immunization. From these results, it was confirmed that specific antibody
response was not affected by the above mentioned rearing-environmental conditions, suggesting that vaccination can
be employed at changing rearing-environmental conditions.

Key words : Antibody response, Enzyme-linked immunosorbent assay, Olive flounder, Vaccine, Administration,
Rearing-environment, Water temperature, Handling, Heavy oil
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YAX) (Paralichtys olivaceus)y= -2} sfjito] ok
4] AR o 40% oIS ARlsk b4 olge R
444 0ol 1lg 2 ujEg Axsia Qout
PPk 5o Hlolel, Al 2 V% 5o ey
Aoz sl AAMOR 2 3E U k(e
2} &, 1998; Z 55 2007/2008; Kim ef al, 2009). 71394
Aol et A& Wllole ARG SHAIE AMSSH=
Ho] slov Ydvte] 24 0R Qs Xganrt
UERHA] 9= 97t o, nlojzA AHo] A9
HAA] 513 A 7ol glo] Ao o
2 WAl o] aAtEal Qlok

ol WAl A TRt 0% W HEAE
Z AAEo] M HAAY] offi= Bo] PAS
AAksh, 3 Aol EEo e AgAde vEt
o] g% Ict (Newman, 1993; Vinitantharat ef al.,
1999). =ollM= d219 4a4 A o]
Hatl, ThRt WAl A7} ayElo] Wiile] bx/dTt
F5o] FRIFAAL WAjo] el nlxl= gl of
Al SHIE vl qlck (A}, 2004; & 5, 2006
Seo et al., 2006; Kwon ef al, 2007, 73 5, 2009). “12u}t
WAL |2 A Eoll A8k ) Slo] FoA)7)
SH, Fotsi 9 A7RE ol disiie dArt
A EHERE o], E3E ol AR (22
T4, 2EHA A5 F)ol et 1Y jhgol gel
o)l -B4L3}al (Hrubec ef al., 1996; Le Morvan ef al.,
1998; Engelsma et af., 2003; Nakayama ef al., 2008)
A2 wslo] e wale] e ZAJ A
Bk Agolr

ppollAe] A1423e] HsfE ofolAl Qo
rEd|az 2g3jo] el Wsks A1,
953 ABIA7]7]) = 3t} (Barton and Iwama, 1991;
Iwama ef dl,, 1997). o177} 2 W= S WSl ofgt
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2917} handling, 55 R 2FAIF 59 Q1913 82lo]
A} 0%, AR-20] FAgH Halk= ofAo] A=l
L SR IAY AW S S A7 (Barton
and Iwama, 1991; Pickering, 1992; %} 5; 1999), of5-2]
A 9 ARSagoll A HAESHE handlinge- -2 ]
AAXZIAY HY5E A3t} (Barton and Iwama,
1991). - (bunker O), 71=F 59 SAHEEY 74
02 QI 420 WISk Ael el WBkE GEsH
W52 ABIAIZITE (Snieszko, 1974; ¥ 5, 2001;
Nakayama et al., 2008).

H Gtollds WALS gx] oA @l A-831]
QI3 7|2 A=A U0 o R AREY H
Sjol) w2 J219] A kol tht Faks glsi)
9J3}ed, TP 2 A bovine serum albumin (BSA)<S
E7F 4 18 FARE 3 enzyme-linked immunosorbent
assay (ELISA)= BSAO]| tjst Eof 3A)|7}1e] Wizt
ZAfsiglon], T3 BSAZ TolAzl Wale] AR
2 5} handling 2 F-90l =217 5 FAF)

wsle 289k

ERETE

Aol Aehhs cigalo] X3t et
SRRSO AR 291 W] (AF: 140~200
D8 Aol AgBTE 27k YA AR
Tk 5= 917 tagging SHACH, B4 200 L7k ol
Pk 774 21 Sukels 483tgic.
&5 LE f4uEs 235900 313
T AXE B3 A4S TFSIAON, AR Fejk
A AR (AR, B AFgslo] 19 23] vk
T 80U7H0) A7 B AL 2
1ol §CE W3] WobAnt (Fig. 1).
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Fig. 1. Changes in water temperature during this study.
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AP GANH AR SER AFesrh

AERE Hjof W |x| o] Fo] A vk
i3t FFe 2ARP] ffsto], |Wxlof] 1 mg BSA/
200 1l FER 23] FAJol FARE T 29AHE]
23], handling I 3+ =E2 T3 ASREE
RSz 218t dete rsle &2 A
A71 3 20°CE) AR5 308 Tl 15C = Fapd

A 3ARE $ANT] 3 AR S ThA] 44171
H
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T Agezel T $83Hs WP o 291 23]
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stofl e gxlel SO18A Bs 155
AN B ABTE s B 4

0 Loj Ahgol 2676 ¢ ol 9AE
291 ARG 3, B ARSR SR P
2= Yol 1 mg BSA/ 200 pl =2 245k
B30 FARAON, S4) TETE B2 B
PBSZ 200 ul FAlsh4ch

g3 &4

AL 9 i2Te) HAREE 0, 10, 20, 30, 40,
60, 804 w5 oA dsto} UHE=] (6000
pm, 4C, 20 min) & Fa B Esiitt £l

AL Agof AMgS}7] A7) 20 Cof) HH3|it:

A7t &4

BSAS] tigt Hol AP7IE &5t fIste] Kim
et al. (20072 7 G- (2009)] ol &3l AIHE
ELISAE AlAJ5}9th ELISA plate (Nunc, Denmark)
o] 5 pg BSA/ 50 1S 2} wellof] £553t 3, 37Cof|A|
overnighta}o} 3}-2 coating 3} Tween-200]
0.05% =Z3+El PBS (T-PBS)E 381 A|H3511 5%
skim mikZ- 380 ul#] o] 20ColA] 1AF F<9F ¥ES-
N7 13} B2 YA dRS 5% skim milk2
314 (1006H)3to] 1A17F HRAITL 3, Aj2 2719
wellof] 50 nl¥ E531%aL, 23} A 24 5% skim
milk 2 108} 34 8} {X] immunoglobulin M (IgM)
monoclonal anitbody (M7C3-4, Shin et al., 2007)Z 50
R gB==stglon, 32 R 2A 5% skim milk =2
1000u] 3)A41% peroxidase conjugated & U2 IgG
2] 3 (DakoCytomation, Denmark)-S- 50 pl&] £
)ik 21219 ) ¥R 20Coll A 1A12F 3t
HkS-5Hct T-PBSE 581 A6} %L ELISA A4 oY
(100 mM NaHPO4, 50 mM citric acid, 1 mg/ mL
o-phenylenediamine, 0.03% H:0,)2 Zt wellof] 50 ul&
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B35 5 20T 158 52t 2hsolck 2} wello]
IN HS042 50 1l ol 2l uke-2 Z|X|7) 5
ELISA plate reader (Spectra max 340, USA)Z 492 nm
oA ODZEE Z435ich

ZEY

A & ELISAZ -2 Auk= SPSS (Statistical
Package for the Social Sciences, Ver. 18) & 73
o §:310] ANOVAE AlF3ILT, AFGEA 02 4
L7 ARVl T2 k] Selel T
= RIS sl Tukey testE HAISIACH (p<0.05).

dat 3 o#

A2 FAolA WAl ARE-S A WS of
ol glof 83t Hhol x|t FAiA] WAl =
o712} W, Fols 9 A2]7|7t Soll tisia=
Rt Aeolr, =5t ARg3HY sl whE wiAl
O] FFE ZARE Fe RESE Aol B @to)
A alARE Y] R dRo) 2g3l7] 913t 712 A
TE2A o] Fofury 9l AkS- 3H4 wish) e
AA10] Fo] A vhgof gt A2 HESIICE

U Fouiie] w2 3 wh3-& 2ARP)
93l BSAS |X|9] B} 9 180 A} 31 3 F7)
202 HAg H3j) BSAY| gigt FA71S 2451y
t} (Fig. 2). 53541 74, AR 2polE Byl
L} BSA AF 3 10UARE So| VIS vehli=
FRA7F BQ1EIQ T (0DZL 0.18), 302 ~40Uo|= =
< 7WAl 57HADlA 7H w2 FAI7E (O0DZE 129~
338)7} BWAEIT} (Fig. 2A). 71 & 7= HAH3|
Hojz)7] Al M 80UA= ODZfe] 0.53~
3R AaEot 28] e, BE FAoA

A 10UAFE Sol FA7Lr} =]l (ODFL
0.55~0.7), 204 ~30def| 7M=& A7t (0D
087~3.67)7F WIS Fig. 2B). FA7H= 2097}
0YL 73O S| Bol4y] AdsHEOR, B
o} 80QAJ= ODFLo] 0.59~2.89% ZHAE|QiT) Tz
o] GAoA= BE iAol A] BSA tigt A7t
7 HESA W3ITh (Fig 24, 2B). EFAIRY 285
AP ARTE R AT wE ATLE
ANOVA R ZA13t dpofla= AR 271413
1070l M= Zro]l R-2J2¢l Zjo|7} TEE ot
(p<0.05), 202 B3} Foll= FOJAQ1 Aoj7t Watw]
7] Skt (p>0.05) (Fig. ©). Ellis (1998) -8 Z:A}
e 57 FREG O =2 FAVEE fEsith
BBl & @M 2 FARHol B At
HECH A 271N o 22 FAVLE
HeERgou 11 0]39] 3 vkl oAl Ajo)
7} TEFR] o, |A) oFA AgollA] ik Fols)
+ YHOR 5 FARJET ohet B AR
T ARE 4 US AR Ao
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Fig. 2. Antibody titer of olive flounder against bovine
serum albumin (BSA), immunized intraperioneally
(A) and intramuscularlly (B) with 1 mg of BSA.
Comparison of anti-BSA antibody titer between
intraperioneal injection and intramuscular injection
(C) (mean; n=5). * significant difference (p<0.05).

AR Wil thE FANEEL RS RAS)
7] %bﬂ BSAE WAl |X|o] A2 Wiz
handling 3 F-F-ofl =2AIZ] $ 77|15 0= Hf
Z{afl BSAS]| thgt 3A7E Z4sHeitt (Fig 3). 92
3 2810 A9 17HAE AlQjshale g4 dix
 (Fig. 28)9}F AR sigl o] A7 T 9l
(Fig 3A). | 109A15-E] BSA<] thgh o] g7t
T T (ODZE 0.26~0.31), 302 ~402of 712}
=& FAI7}H(ODRL 1.84~3.62)7} LEkgtom, 34
7hz SF 404 710 HHs] "olr)7] A|z}sled
B 0GR 0.94~3.169) ODZro] Ak
Handling®} 74, H= 7HAlolA] WY 10URRH &

o] A7} WAE|QIT (ODZE 0.35~0.84), 202 ~
400 718 =2 FAPHODF: 2.5~3.74)7F TR
U (Fig 3B). B k= oF 30U 710 38| Ho
PAVAAEALE ﬂcq, e 8001141: OD7}o] 197~3.42
2 A9t Sl 2 A9 He 10447t
A1 0.099] oJale] ODFfe] l&@ﬂa’iﬂ} 304 ~40%0)
L 71 =2 SH7HODZE 0.95~298)7)F AR ic)
(Fig. 3C). AP K= 9k 30U 7102 H3] do%]
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FAE et PBSE HAAR] thz7to] dRjoflA=
BE TfAllA A7 A kT (Fig. 3A,
3B, 30). $10] et Fdi2+E dhdez ARt
Zitol w2 FA7HS ANOVAZ EA7E Aol A
+ A 27 10970 iAok

3%‘ At 9 %‘”‘éq %7} handling A<
o7t WHE L (p<0.05),
20 ﬁwf Folle 2 A0l 9 Aol
H2E 2] okttt (p>0.05) (Fig. 3D).

Ageneo) G2iah WSt W F90] e YAl
Hogulgo] Astecty B ilko] It} (Nakayama
et al., 2008; Song et al., 2008; Yoon et al.,, 2010). Yoon
et al. 2010y 2Cof] AREZ20] FX|of) 2R oZ
B3I5IA7) Edwardsiella tardaZS HA|7] 3 127Co])
A AR AT) Bol FANY HE (specific antibody
secreting cell) 2] 427} FA5] 7AsEE 14-20) A4
o] YA E A4-20] w2Bo| we} HajEri
B 5}Ick Nakayama ef al. 2008)>- @A S35

3 (3 E0H38 ¢ LY & REAIZ)AIT]
ISl 8 A 4, 75 TS
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major histocompatibility complex (MHC) class 1I
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Fig. 3. Antibody titer of olive flounder exposed to different environmental conditions. Post immunizations
with bovine serum albumin (BSA), fish were exposed to low water temperature (A), handling (B) and
heavy oil (C). Comparison of anti-BSA antibody titer among above mentioned groups (D) (mean; n=5).
* significant difference between positive control and sudden drop of water temperature or handling (p<0.05).
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