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T7|X} 5047} UQUSIZHIOF, Oreochromis niloticus2)
Edwardsiella tarda®li{] X2|0f| O|X|= &3}

AR . 20+ - AR - gl
BANSHY oW, *FYP4r2 5

£ deMe #7134 Bodrt Uddelsele] Hed yhgol vl A gEke dvl flslod, vl dalsolo
T2 3% H7F ALRE 145U B ofY M9 Edwardsiella tarda FE12) FKC$ ECPE 27}
FA B HAWOZ FKCOF ECPE @5 Fv EF X2ls9 g o] vigeld 3 Eo|x md gkgof o)
sle ARSI HEo|3 919 wbgel NFEaM BHAY S85H lyoymee] AL, Sold Ay yhgo
AxzA 24 g4 AE o] WEel &3 e Aoy, ol Mol E wmnla® A A AE
sty o) AEES P 1A A7F AR E SElHE W, 2418 BE v)HSol4 WY we X EE
o] gAslEIRom WAl Hal Folr FH7L Alg Fojqtol ulsle] o WY A4S Hrh WAl xa)p
o] 33 A7k FKCSF ECP) E3F Ml vt 7 %3 FKC FAHE, FKC A+ +£02 £3) &
A7 SA vEREer, 24 84 AXE % e AES Bl E arda® Ad T4 dde 23 1)
Z} Bouro g wojgo] ZriEnt. 2l WAl Xelstde welli E Aalatvt b 58 iy e
BPomz B Afox AMS 27l 71539 adjuvantst ko] B whgel 7 Fabvt = AoE

9@, FKCe ECPZ &3 WAl Melghs Wi a3t 7ldi=e Wy ez Aladrt

Key words : Nile tilapia, Kugija, Immune response, Edwardsiella tarda, FKC, ECP

$-2 vete] Be g@ol e 1Us AY
A oHog 7bE AWEo] Frkek k. vt
FAAe] FARHe Fopo g 3t W] &8
e EAZ olel M AW WEk A&
A7 Z JepA] ofe 7497 BelR L ol
aeg ] gt o g AREgel de A
& HES E 7 WA Boy Fol AlEso
stor, e 78 £2& AR Hvlsld |
qe5E F7HE F ks Aol w3 old
thak #4o] otz Uth(Nematipour et al.
1988; Ramadan and Sabry, 1989; Ramadan and
Atef, 1991; Satoh et al, 1987, Yano er al,
1989). T71Atell= 7+ 7S B 38k betaine,
choline, carotene, HIE}Y! B,, B2, PP, C. ¥4,
d, H, IHE Fo| iHo] Jdon, FE LY
Az BFAE sole 7153 34 FEY A E.
AAHo] Holvhe AL A, skt s W
% Wb ohle} difhtolut WAlititiol] gt o
A Zgo] Ae AeF dHAH UThARAEA.
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1984). o]2loll = v} F(1992)% 2H(1984)= 1717
7b dlat GA| TYo| Holdt o8 RIEET}

webx £ dfelre ¢ el '] 1Y
L 7k e URE-E AR s e vrddeE
oW Oreochromis niloticus)®l 7712k A7} AlRE
145 F<t FodsiA WY RESE FAMSIH O,
valgntme}l 2l elM A% HAshs =
el f2l#9l Edwardsiellu turda®] FKC$} ECP
E Az g, AlR o 1070 o8 9F
T EF Fosio. 7R #Hh Al B 4
WA Z ]k v detaole] zkE W whgo o
A= gl sl TALSIACEH

]

HE % Yy

A #of

AARTE A AR ool BoF e EHet
oJ&F 50g Axe] Ud™EmolE 0.5 on &%)
8 o ALgz 257 £AAZ] F Y
AHE-EE Ad 717 F ARS R 22-25°C,
42 k4 E 53-55ppmeE fREHen, W
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A T e AR ARSI

HEHE AR ME % F0{ W

F(1997)2] Wil ulel AHzg Ax 77]|Ap
Buto ololg Bt AlHe| 3%HA Hrlsle =
goz Azl AMze AlRe dY oAFe]
2%E 48]0l o] 145 F9F Bodon, Alg
o 1057 A WA HyE skt

golo| M=t ¥ Foi WY

APE #5= -80°CAl HEH E tarda FSW
9104108 AH&-E}H 0, o] #FEHE HEE &
¥l FKCS ECPE A 3tste] 7+E HY vh3-g
ZAVSIATE. HA uyptic soy agar(TSA) ¥l A] ol 4
27°C, 24413 WSt E tarda® wyptic soy
broth(TSB) vlzjell HF3sled 27°C, 48417 #gt
et g Y AR Ao R ARSI i
oS A BEd°C. 10,000 g)dld AAE
o] 0.5% formaling *e|&te] A2olA 48417
ALA17] & AeAdeg 33 AlHE@°C 10,000
2)dt & FKCZ 3ttt 2] d4ielsh 4
N EHYS 045 um filterZ o 78le] ECPE Al
23} o}

A2e gde FHE TLE F Fo Wy
Table o] VEp|AT}

Hxije| S8 w8 ZA}

Mayer(1971)9] & HEsl 88 vhg-5 A
g3ttt %, GVB™(gelatin veronal buffer:
veronal buffer 200ml. 1% gelatin solution
100 m!, 0.02M CaCl, - 2H,O 5 ml, 0.IM MgCl, -
6H,* 5ml, DW 690ml, pH 742 Mg &
sheep red blood cells(SRBCs) @33 GVB™Z
e 24% SRBC(IX 10°celly/mhg SHoz

- 93 - B

Hol 30°C. 308 Bk 7T F 22 buffer®
SRBC? FXE 3X10cellymlz Y3l £8
B Algel AMgsiHon, §8 IRE FHE
(540 nm)& &4 3t}

fiAo] lysozyme WA TAl

lysozyme activitys= Parry er al(1965)2] =
o wa} Micrococcus lysodeikticus(0.2 mg/ml) &
Etel 950 piet EH 50piE &8st 25°Ce] 30
Z 3 4F 30x 4 AR & 530nmellM &

ZFxg ZA35Ut. lysozyme activity:= units/ml
2 JepigleH, lunite §3% @] 0.001/min
Hag 42 7|FEoR st

BX Y

24 W8 A ¥ Yoshida & Kitao(1990)2)
o] w2l u)i Awlod A F YT 1S
2t L-15 medium®2 PIEF HEFY(1.0
X 107cells/mly& 23 ¥ SRBCs(1.0X 10%cells/ml)
At Fgow Mol 20°C, A7 HiUdE F 1%
brilliant cresyl blue2 HAsled A7t A
£ Ownby & McCullough(1983)l wa} Ha &
I 200 cells & 470 o)4te]l SRBC7} -3¢
YITF £5 Agsie] 8 do gz 1x10
cellsd 24 4 HE £2 FHsUH

% M7t =A

HHAIZ] & 45 A7ER] o5 n)5 Gulo|A] A
Yol FAH-E Feg the Held €3S o83}
o microtiter 2.8 &3 FA|7HE FH 3T

24 MY
E tarda 910410% 1x10°cfu/ml AJ2)2E 47}

HEg WA 374 dgE Aaejer AMgst

Table 1. Vaccines and their administration methods used in this study

Vaccine composition

Treated concentration

Administration**

FKC I mg/fish Intraperitoneal injection
FKC 0.1 mg/ml Immersion for 30 min
FKC and ECP* FKC | mg/fish and Intraperitoneal injection

20% ECP diluted with rearing water

Immersion for 20 min

*Immersion treatment of ECP followed immediately FKC injection.
**Each group was pretreated with or without Kugija-supplemented diet.
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At 34 HdEge Ay ABRE 10 F Y FH < 1}
& ofaloll WAL Heldh & 4 Fajo] FuIF E
tarda 798 0.1ml A 57} FARSiAYh. 34 4 B 2R

del Ak TAMAER Lehigch 17} i wAlg Folg Aol EAe]
359 248 Fak= Fig 13 Uk PR F
A& B A iz AL ool Hlslel ES CHy @

z7e 7t A Alole] A fede & veRidoH, Wil Fo Folx nAe £¥F
Student's r-testZ H|w &t o 7)7) o) wA SxlEd), sk p7)ab

-©- Nowl
l_ -®- Kugie

—~@— Normal. iny Controt"!
241 -0~ Kugle, In. Contol”
~a— Kugiis, v Contrar®™ O
= z}| ~o Koo FRCI®

- Kughe, FKC imm.”

~E- Kugie, FKC+ECP*!
3 20} @ Nomwl, FKC In.”
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Q
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Fig. 1. Changes in the complement titer (CH50) of nile tilapia fed on Kugija followed by imimunization with different
antigens.

1) Normal diet and 0.1 mi PS injection

2) Kugija diet and 0.1 m! PS injection

3) Kugija diet and 30 min fresh water immersion

4) Kugija diet and 1 mg FKC i.p. injection

5) Kugija diet and 30 min immersion in 0.] mg/ml FKC

6) Kugija diet and 30 min ECP immersion +1 mg FKC 1p. injection
7) Normal diet and | mg FKC ip. injection

8) Normal diet and 30 min ECP immersion +1 mg FKC ip. injection
*significant difference from conuol. P<0.05.

800 || 8- Kugim FXCmm ™
£}~ Kuge, PHCe&CPS
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{
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E

r
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0 2 4 6 8 1 1 2 3 4
Woels ‘K\lm.‘ Weais

Fig. 2. Lysozyme activity in the serum from nile tilapia fed on Kugija followed by immunization with different method

Refer to Fig. 1 for symbols.
*significant difference from control, P<0.05.
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~@~ Nomwl, inj. Conmol'!
~O~ Kugiie. in. Contror™
~9— Kugiis. lmem. Control™
~9- Kogie, PNC g
- Kugife. FKC imen.®
—E1- Kugie. PRC+ECP"
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2
T

]

Number of rosstis forming cels (X10°/10” peripheral iymphocyses
Q

[

&7 - ug

n L L n
] 2 4 [} ]

Fig. 3. Kinetics of rosette forming cells (x10%10’ lymphocytes)in the peripheral blood of nile tilapia fed on Kugi

followed by immunization with several different methods.

Refer to Fig. 1 for symbols.
*significant difference from control. P<0.05.

oF WiAlE Fodk Ag FollME FKCS ECPE
&7} FoAg A §8%50] 7 A4 ek
e, W B F 1FARE @A 52 8¢
T Hol] Al AY FEATR 12 aF
& ARSI

§H9| lysozyme WA

FH] lysozyme 84 FAMe A= Fig. 200
el @39 lysozyme 4L 712 o
TFollM FelHoz A Ve, WAl Ml o]
Follx 22 A Byon, ¥l et FollA
© FKC® ECP &%} Aa7ollM 7 w2 84
& HAch

22X HAM MZE(Rosette forming cells, RFCs)

May-Giemsa GA3ted X7 10 cells 5] &
A P AX & BEg Ay Fig 33 #Zoh
WAL HelollA] WAl M 1dARE Fobele 5
AR H e HIoo, FAHoz Pasie] o
Al Al & 45Aolls 279} v AR 5
Aok =, Wil x|yt FollA= FKCeF ECPS
&35 A FollA RFCs2] =7} 71 g9t

3 At
Agolo] WAL H2le F ¢ WA7LE 24}
# 43%e Fig 4o UErITh 2E APTAN

WA A FOIFARE $1 BT F7e)

@ nomral, Iny. Contel”
~O~ Kugia, . Conwl
1w m.mmm"
= Kugie, PXC u"
B Kugw, FKG imm®
o T tgm, reciece”
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<= Normel, FKCHECP Imm P

Aqchraton et fog,)

v
a1
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Fig. 4. Agglutination titer in the serum of nile tilapia fed
on Kugija followed by immunization with different
methods.

Refer to Fig. | for symbols.

*significant difference from control, P<0.05.

AlZpErg o, 71A Bodatvh R AR ST
o gl L $H FA7E Bk WAl gy
T ZFo M FKCS ECP] &5 g 7ollM 713
F2 W vERAY &3 ke A&Fo®
A #HEHUTH 208 FKC FAFRAA &7
UeRston FKC HAFe] £02 Wolxle A

& UNUTH
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Fig. 5. Effect of Kugija on cumulative mortality of nile
tilapia following intraperitoneal injection of Edwardsiella
rarda FSW 910410 (1.0x10/fish).

Refer to Fig. 1 for symbols.

*significant difference from control, P<0.05.

E. tardaOll CHEF 20

A& ol E rtarda FSW 9104108] AF-E o]
83t T4 AR § 73 HAES A F
= Fig. 59 ERRRICE 34 A8oX tiz AL
B 527 7 w8 HARE BEer, 17
Fojqt Z wld] Hz] Wl wetMe= FKC A
To] #HARgol 7MY wiL olojA FKC FAHE,
FKC ¢} ECP &% 2|9 $£o&2 yopx|s,
Aeo| &3t AEF E tardad] WSt 7HA dhoiy
o] 9Tt

n #

2 Aol AAdH YL w517 Al
o ojFe] 4L FATIA Aol of
& 77122 Hagh Ay 7HA] WY
LU=

2 Fox oFe A4FEE F7HI171 sk
Abgel FE MHATE Hge] teg dtH
3 2 0(Yone er al., 1986; Nematipour et al.,
1988), ALEC -8 BA S Hrbsld A% gk of
Yet Ayl tist Woj¥x FVRAY| At dhe =
2 (Nakagawa et al, 1981. 1984; Matsuo &
Miyazono, 1993; Satoch et al, 1987)% A<=
I ek ol9felm 54 Ao ofubs flaiM o

el 7HA] wile] Az 9 A wpgEe] A1y
a2 oloh

# Aol 714 7 AMRE WY daty
ofe] Fojshiar] ZE wlilg FAg ¥, olE9]
Wl geljole] A wojo vzl AHE 99
2z HAY &d%F, H F9 lysozyme,
lymphocytes®] 23 whg ¢ 7 A7t 5& =
AFBHAT.

A4 olfe HAAE 2/F fAbsk] W
o](lida & Wakabayashi. 1983; Kusuda &
Fukunaga. 1987), ¥ol(Yano er al, 1985;
Matsuyama er al. 1988a), d]71(Ourth &
Wilson, 1982; Lobb & Hayman, 1989), -29]
(Matsuyama er al.., 1988b; Yano er al, 1988)
2l v g gbsolMatsuyama er al., 1988b; Yano
et al., 1988y5 o] ofFo)M W ZH=et A
ARl ER7F =AU, 28]l Yano et al.
(1988)2 E5-79 HAlA9) vlws] £ o, ojfY
HAAle= 24 20 ojg g4 o&xst o
& ASE WYL WE olF HAE &
¥+, 9)EA F3KSakai, 1984a). 7| F9] &3
(Wehnert & Woo, 1980; Bower & Evelyn,
1988) &9 ZHFHA ol 28 2ol A x|
sk 4 g3 Jepdo

w Agollx BAe] w1 AR ot HF A
o)l 3 £85S Mayerdel ¥iyo= A3
Az, Aol F71ak Fof 2wl Aol o
8 Z7kEslew, 58] FKCe} ECP &% H#+
ol A1 7H A JERST

BAle] &4stel]l #Hsixltz Obach er al(1993)
o] sea bassoll HIENR] EE 3F7lsle RASINE
@, CHyol 57H8 &RIsI5L, WA Aol
3 Wolew F7rhrky BatEc), 28]3 Yano
et al.(1989) AlFoll glucan® 3716l FH3I
S Hao] €42 geisidong E diddA
AREEE 71 E ol frel BA BYE FUHE
A= Ao E AlgEn

s HFsEd &3k olfe ILF HFEE
ol vlsle] vlEola wlojr]tel it LJEA0] ¥
& Ao AR dom, T Fo tEAA A
o2 lysozymes £ T SUTHElls. 1982). AAZ
lysozyme® B2 o]FollA] Mo &7} rke B
W7} 212 (Grinde, 1989), d 5(1992)2 g
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lysozyme°] Micrococcus  luteuse, Aeromonas
hvdrophila, Pseudomonas fluorescens, Staphylo-
coccus epidermidisol| &t T A 848 7
=2 sk}

vF 5(1996)2 A o) 7| (Silurus  asotus)ol)
B-glucans HEF3NHNE o lysozyme T4 2HE-&
HFeiien, o]Ro] wolye] 7slel Aol
= XU =

2 AN E 7717 H7t AlRe] Foe olF
9] lysozyme AL F7HAH oD, Wl 2]
oM 1 &4l F7vh Vel B3] FKCS
ECPE & Azlst Ag oM vi5old HAAE
0% A3k lysozymee] HHIE =3 2oz
Azbelo) 2] olefgt &S Al A 9] Hole]
T QLS ¥ Zlor 7|

vddetojotel &3 o gixre] 2A FA
& 20°C, 3AI7HY w7t 7 Hold o v
2., ol 15°C, 3A17HESE B 1996), d Al
20°C, 4A7HA, 1995)3 Hlulte] BH ojFol u}
2t ZA A o) uig AldelA 2ozt e
Aoz AzbEg g 1A o W WAl A
7F vdddetgore] 23 ¥4 ME FE F7HIY
= Aoz Jebdcl Sakai al.(1989)=
Formalin killed Renibacterium salmoninarumS.%
B7F A 24 #d ME 47 FTHE e,
Z9} vH1996)2 mitogen® & LPSE FHstH&
o= 2ZA A AE o] WHslrb glAX 9,
BCGS} PHA Fo-tollM= 23l dAd%e] 7H &
o}x, BCG% PHA Fof F F7Hg M ¥EZof T-
like cell2A] 2L FAS Ao FHPATL 8t
Ak,

dut o olf Yo WY 7lFol ERH
o A ZoE deA dem, B AN =
AL IS AME7F EFFY T celldt FAFE 2
-2 s, 2A g4 MR o1 il 15U
FE Z7ht A28 Kol olmfo] oju] MEA H
Aol sk M3re| F4, #F3l7} o] FoiRlis A
o7 FQHM Fof WAl FellE T-like celld 2
=3k mitogen®] EYES e AR AHzZHECh

WAl Mel F &3 dAHVEE AR da 47
2 Byt R AlRE Fodt dETEY 52
gA7He Jeplidled, Al Helt FollMe
FKCs} ECP] &3t Agj+v7h 7P whaL, F4}

et

=47 - v
T+, AT o8 WobAal QU%tt. Sakai er
al (1984yE FA7iEolol FApy 2 AAYPoE
Al Aelstd &3 A 7EE A A3, FARE,
AR, 27 £02 vobin & Agd 2
A%S B2k oizlew B oo Aopx ¢ WAl
Mele 5ol3 HAAIE FAA7IH, #HA A
ael wel GAgstell nx)iz Pado] the o=
A7HE ),

dol, F27140, chinook salmon, H7], A
FAdol 5 o] 7] o] Fol glucand FoIdHH
H[Eo]% HoFo] Frten|, BlEo|y Ho F7
Al vlEolZ] WY kg W gk ohg) HolA W
o whg-Ale] BAslol e Hod SNkl er al,
1993), 74943 Aol ol AHolla /-85 A
o8 A7tEa Qo

A& et dS of vierelol EHlse ECP
= Mo & Y EeAM o o] thEH,
strain®] HAdoll wetMx t}Erk(Magarinos et al.,
1994). Suprapto et al(1996)< E. rrda®l ECP
ol A toxing . AAEHALE wW 37kDacA
proteolytic activity’} $ls= E4o] ZHEEHUOH.
o] 32 virulent strainfl AW vehdoiar sk
Magarinos et al.(1994)3= Pasteurella piscicida®\
& ECP7L o fel WojHo| £ d3& nAe
HOR HIFTNOM  Sakai(1984bye Aeromonas
salmonicida®) ECP2 F-A7|$oje] BAE A3t
AlFa Bastgn) B AgeA] ALg3 E
tarda= =4 F5olnE wjoFele toxino] UL
Ao FEHH, olgst E3o] YAdgetuole]
HAAE T8l Woliyd 77 AR A
ZHeth, 2 AdelM thE el dE FojEo
#+# 9] FKCeF ##$] 482l ECPE &£F
AMEEE A o] wojgo] A vERd A8 FKC
¢} ECP7} B cell#t T cellel ™H3l mitogen®. 24
o] ME orEd 7IRIFE Feidel et o
o thelxe Fes AL e B A} dirt. a2
3L, FKCSF ECPe] &7t Sofollai= T cell B
cell B A5 LL @ Foiyt Bk ®Hi 9
lysozyme®] ¥dol FA YERES T, o A<l
E tarda® €72 A48 st 45| & HEF
TF-EUF =4 veRgA wolge] S Aot g
FUE Ao w=dct,
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The dietary supplementing effects of
Kugija, Lycium chinense, on immune responses of
Nile tilapia, Oreochromis niloticus, to Edwardsiella tarda

Mun Gyeong Kwon, Yi-Chung Kim*,Young-Chan Sohn and Soo-I1 Park

Department of Aquatic Life Medicine, College of Fisheries Science, Pukyong National University
*National Fisheries Research and Development Institute

To study the supplementaing effects of kugija, Lycium chinense, in commercial diet on the immune
response of nile tilapia, Oreochromis niloticus, nonspecific immune responses were investigated. The
activities of complement and lysozyme were higher in sera of the fish fed diet with kugija than control
diet. The effects of kugija on vaccination of fish to Edwardsiella rarda were compared in three different
vaccination methods after feeding kugija for ten weeks. Intraperitoneal injection and bath administration
with formalin killed cells (FKC) and bath with extracellular products (ECP) after injection of FKC
showed differences in immune responses of vaccinated fish. Bath administration with ECP after injection
of FKC was more stimulated than any other methods in each of nonspecific and specific responses such
as the activities of complement and lysozyme, antibody production and rosette forming cells. Moreover,
cumulative mortality was significantly lower in the fish vaccinated with combination FKC and ECP after
injection challenge with live E. tarda.

Key words : Nile tilapia, Kugija, Immune response, Edwardsiella tarda, FKC, ECP
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