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Screening and development of anti-disease and
immuno-stimulating supplements for aquaculture fish in
south—west area
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SUMMARY

I. Project Title
Screening and development of anti-disease and immuno-stimulating supplements for aguaculture

fish in south-west area

Il. Necessity and Objective of Research

1. Objective

In the present domestic aquaculture industry, the microbial infection, which would lead to a
serious mass mortality of cultured fish, is a main target to avoid. To solve the predicament,
anti-microbial, anti-oxidative and anti-mutational materials should be developed. In this report,
Korean mistletoe, which is known as a strong anti-cancer natural product, was tested whether it
has an immuno-stimulating activity agamnst ranbow trout being cultured inside West coast In

Korea.

2. Necessity of research

The present available immuno-adjuvants adjusted to fish culture are mostly relied on the
Imported products. The phenomenon has pushed many people working in fishery industry In a
detrimental economic loss. Therefore, the present study was necessary 1o obtain domestic
natural products n terms of immuno-supportive materials development. Through the study, lots

of economical profits are expected.
Ill. Research Contents and Scope
1. The toxicity of mistletoe extract against rainbow trout

2. The specific and non-specific immunity of rainbow trout induced by mistletoe

3. Anti-disease effect



4. Challenging test
IV. Research Resulis

1. The optimal concentration was determined to 30-40 wg/ml in vitro and 100 w«egffish 100g in
VIVO.

. Peritoneal injection route appeared to the most effective compared to other ones

. Optimal ROl production was elicited at the concentration of 500 «g of mistietoe

. Complement activity based on the classical pathway was effectively enhanced

. Phagocytic activity was enhanced on a mistletoe concentration-dependant manner

2

3

4

5. Lysozyme activity was also increased

6

7. There was no pharmaceutical effect against £. farda in vitro and in vivo
8

. Mortality of rainbow trout was radically decreased following an injection of mistletoe
V. Applications
1. Application to other fishes besides rainbow trout

2. Development of fish diets supplemented with mistletoe

3. Field based try
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FA7A 2 & NF A4 $AEe] dAY AFol ) o AHEE Aok
@ GHolth olFo] AFHE WAZAAE LD TE AL AT THF QA
4¢ §3) 2 E%0 YFH AW Rk TRF Wa) AelE 54 3, Bolghe
S5E A48 2 ARl A5FEolFE 59 AT Aol7t A= Byl
3 olRe] HE ZBACM AT e S84 A7 glol FEEA ALHT 9
£ Aotk 2EE B ATAANNE WASAAE oI Fel Tl 0 AP BHHY
PHE GAER 2 @ ol R WAAAS EAFY D 45 MndT W
A olFdl /by ERHoz Agd & Ut WASAAE AL EE 54 L 29T 5
S 71eE 4 F Ak oln] B APAAD N mistletoeZFE 2AF BAZ
53 Uehle 380 4@ 29} 2o U@ 949 NxArEe 289 239
s 4Hn 2 AT BAE B oS R 2He 258 T 5 YE V)Ee B
g olgd 54 WAZFEBAS HATAA Aoz dPN T & YE N1EL 7
4 5 Atk dopbAe WS FH9 BEFH 4FA Solsh FolE B Ao}
3

vaccine &= vaccineiﬂ- ?:}771]

o] L Folel Mako] lojA] X ojdAEE Aolo] o2 7R kA A 77t
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FolRle A5FUd A 71 & $ Aok
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FERAFH SR RRUT oA 08 2 P& 5L FIHoaE AN AF
AR dAE APE A e AoE FFJE wY oA o IFHANE FE
9 HAaTATEE HASEE Aol AlIFd AAelth 2uE & AFHAAT 4EF
o2 £9HAL A BANY WAL FIANE HFAD AFEAE A0 @ F 3
o

A 27 Tl 7l d8 2 Hsrjednl

2 AFHAY dFAYAE AWNH THFE W2 A Y Mg HAFAA A
o] e ATEAZ AT A2ole olFE U st dol, YA % Wl el
AAAAE olsfistia ARSI ERHUY £, old g GdZFE ¥ FFIAAL} A9
AXZEY A9 £, 4 AXEY HATHITES JFTHLE d7To=2ZHN offHd
AAA A g 71EHA AXF AFHAHAAN F5E VeES WMHoE 4F oF &
vaccine2 =8 WFHAY B S AT  U' dF FHZUES +EA FH
A

A 18 FW7esd

F 2AY 95 W7 HiAE gIE HYTlss FEATIAY B FAAIE
kg Welshd Wy Ee] RPHEy ofn THRE BT Be AT WA o
3 doh(Mizoguchi et al.,, 1992; Tartour et al., 1995; Aoe et al., 1995). Aol W5
AT WESAERAZAE ¥ HREEH AAE EE AERAA FES
polysaccharide A& o|uy peptide7} ZAF=Ho] 9Ql& muramyl dipeptide XE&
peptidoglycan §¢] £ &4 ©3H7t F/HE o]Fo] Arh HZoE cytokined] EF

¢l interferon-y, interleukin-2, -10 ¥ -12 & A g A g A X3 EA3AY 1
AT FAANE vectord] 4T F AAl FANTE H84 Angen 4 2 24
Al W7 Aeadrt Jehde RS 8203890 (McKnight, et al, 1994; Fakhrai, et
al., 1994; Kim & Cohen, 1994, Colombo & Forni, 1994). o] Bo% oA AFH AE
I A 8 T/ EFAES tAdeE U AUt I8 Fol Aok 28y vAAE
Azl A polysaccharide AlF<] EAEL 5842 #AZ AN 5Z7H
of H&Ho] FAMEAE cytotoxicityE 43HA HEfE7l 3lH FAEsHA AIAMNEE
A3 o 2H HY BEulEE cytokineE 9] AAA Lo diF cytotoxicity F2H8-o] 4
7% EAACE dFHL Ut o8k AYFAERE Yee 253 FREZAS /)



13t Aside AR, BAAEAE  cytotoxicity®] FA-Eo] glojor dta EA,
macrophage®] o] T3l FHeol AIMIZES AFAZ 4 Slojof 3 mlx|gtoe =
|AolHA AAS WYY)%E 73 A FAIANZ F Ue AW 21ES A
ofgt & Aol

o]F8 WYSAA NEE A8 A 22 A7) IAPHIE Joy ¥ & a7H
A A ALe I Aot TANFRY B¢ AFE beta-glucang o] &7
AAZZA Y AL FPFPo FPH R o]&d vHFo AFHA AHAE A £
o RAYELY FEAE AFHL dEAA AHH EFF Tl AHEHIL e
PS-KE& ©]-&3lo] ofel tgd A ota] 2 BAREAZAY E5S FASIY F2 4
FE AT 2y ol dde AFHAFAEL VS ofn AEHo| FEFHE EEE
S @&d] oFol ASAA EFY {FFAT e Ad AYYA Fgor wgo gY
S 5%5S YeEhE A 22 AT Sl 253 stk £ dFAS A& dFAT
AzA et e dedled HIHM uFEHS o EfFE UAeER I
mistletoe?] FFEFH= £ WASFEL7E FHAHe] A vl 453 Udks= 7=
ATENA B3om %S Hole 80| FYH4HY lectin- Xttt 23] =4k lectin-II
ghe A2 AHE dS5T wE oFd doA® T4 A7t =EE A2E 7Y

3t ok

Aol gtoll A 4™ A7)A(viscum alvum coloatum) o 2 EEv A4, B4, &

aEe, &F, A, AF ol dE ARSHR §E VA AER 8 v A9 &

ot FE AR, AivE, U, AMRUE, BUF 58 52 7[A%TH

Mistletoe®] Z7|FEEE o83t AR F3 A7 AHAES HFsA 29std

AR, 271FE=% FEE £9& |83 in vitro R in vivo AFPAA GLF & Mol

EE AEE A F4ste AET ¢ 5945 FAsdn EA4, 99T
¥

©

HE BHon Eg IL-19 FABE Fxste 7159 mitogend} H W3S
2 97 JERd ¥HEe in vivool M A SAAETI UEUYA Gtk spA e R
keyhol limpet hemocyanin (KLH)S 39102 &l F&Eo] g AR ZAZ A 7
& ZAMlE A3tz vl A Y titerr} @A 8] FUlslle™ A 9 isotyped
hE o] IgGEH isotype class switchingo] w]-$- $3lA4 dojta ctkeE AMAS &
A3tA .
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A o7 AHSHI ' AYSAAZA vAEY HEY A AR dFQ B
OgR2A B-1, 39 B1, 6 12 JZAF glucand} peptideZ ZA3tAl 2% Holde
S

peptidoglycan, Miyairi #A%, 2 &7 To] Utk 22U ol EFE TE I
dde T3 WAFTAY Aol FAH oFe A&E AAL I Fo] BFLo] F
=0 A4S Yehy o o]} FEdE ol&HA ¥ Je AFoBnE ofFd AL 3
SA7IE AX EF 2| Hotok & Flojt} ojFR WHFHA Y MEe ¢4 IHF
£ ddoz FAY 943E AN F AR glon AT ohekd FaoA AL

i

ATAE H1 Aok ASLol(mistletor)d] BF ATE F2 SAG 292 T gR
FHAA FREHA o™ mistletoeE ©]&3 53] d4= HAZIA 277 (mitogen immune
stimulator B! tumor therapy, QR ZFHZA|, 234, A, F2H7E L X o4 F
€ power F)oll €l FIAR o] &HE ALY FAAE F2 2929
Iscardor, Y2} Helixor, Absorba 5 370 3A}lollA] A2a+sts gloem dzF wj&dLe oF
1,0009 Fxef o]ttt DHAF F lectin® AEEZEAEY 2 mitogene] JT& = A
© 2 polysaccharides (mannose, galatose, glucose, N-acetylglycosamine ¥ 3}), proteins
(Lectin I, II, III, viscotoxin, complex VP 16), alkaloids 52} Z} A&o] 2% 3¢t au=
UERR AR lectino] ¥ FAQYEOE W FTH F2 lectine] thdt A7 2ol Hoigl
A F27F SH3] BIHH AL lectinl Bo|A lectin-lI¢} o] et Rue A9 gioh
ATY 822 F mitogenic &3, cytokineRHlF%, NK FE&A, ddZ2axE B2
UAZC] oAl B FgaF Fol gedrhy HiE ot

oA ZPHE R ALE lectinl o] thal AHo|W lectinll 2 -9 F%59
st Hae AL gle AdUd. a8y =3 mistletoes lectinl BT} lectin-II7} F4
O 5 Y lectinlle] i 724, 42 G447 540 7HHY lectin #d AT
ofe] MEZF FFE F5E & US Aoz AgdU 53] 4t mistletoe] AFZ7
ol 7]&2] &=t mistletoed] AR} 2-3v] ZH3H MEEAL HAsA PR &=

dTEe ATEAAES AT W EHFE EE AdHZ FHoFd FJEHAD JE
FARAE gr1Ho g AT 5 Jog L=

ore ® e e £
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LDspS T2 & 712HQ] duIESHAAL A4 LD50S] A$ 4o]e] AT
A fFElE RIG-2 A|EZF salmon®] AIA XA FHE CHESE 14 NEZ2 Ztzt o] &
3ted in vitro X sk 2] AEFE 24 well plates] well F 1 x 10°8 ¥
F% F A 10 ngHE 100 pg/ml 714 FF FE2 FF5H] 37 "C WYl
A oF 347 wlkstgo o & zZzte] MEFOA UehgE 50% AT EHEAE
MITHo 2 23tk In vivo 4o FAFE ZAE Jof 50gHH lkeZtXE e
2 AT AF 10057 Ao 100usd 1000g& 2t T B 5714 37 FOo2 Uy
o] oz Tyt of 28 F oA IS AHEA T )Y HAARE =H
& & = GOT9 GPTHX]9} EF c-creatin =9 ¥3}E Fugi Dry Chem Systemo.
2 zAMe AT

kv
_‘

d

FoA Rz e HARkS

FHo 2 hemocyaning A}%—?S}Oiotﬂ B FARE oAl 100g3 100uge] A-4olE
& 100pga st F 200w=E FHAT AE2TF(AFE0] W) 2 AFE(AS
go AL 109A4S AgAROH oF B F GAE ARSI BAS P ELSA

2 23590k AU} bath We F2 £ 500OE mlF 5000 R FEE 2
gow Sz & B But 402 Stk APE 10919 YOI 38 Ao}
ge18 sz €2 A F M2 B4 £2 o olEAA FRoE WeAn ARk
Bath®]-2 10W]9] Jol& oF 6AI7HEt A4l &3] 2 Fol &3 A & o=
AAs AT 7RG MY 500uge.2 7 T AA FAANHeH FAYE #
T2 s s B Wl FAPHAA AREHAE A E e A Al
4 g59lch

71eF A 7HA $ke] E3HE o

N
X i

159 ”ﬂ_O—ﬂ,%‘— PXﬂ ¢l complete Freund's adjuvant (FCA) % B-glucang #-$-2ro|s} vl
A4 3R AE FH97 1119 33X o F emulsiondtA)Zl F F FEu 2002 FASH
AT FCA?} 74 dolg &3t FA1gE groupel= PBSUlAl Af-AolE 112 E3§H3)
Rt B-glucand oln] HA35 W %% (504g/100g of fish)2 FY7} E3ste] 200z F
AbstQTh A4kl s oA 10087 100uge] A9-2olE 9 100pgy EF3ste] F 2000
2 FAsA. 7 groupd 10m|¥ o2 F 400|(AHF7HAE AMESA @& tixT X
FHE AFEEETE & WYAZ] V)L 409 AEF Yk HE g ArME ELISAR =
Hstee.
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RO, lysozyme ¥ H A &3} E4

ON

Fojoll A-g-4o]E 200, 500, 1000, 1500ug/ml & FCAZ
vr-/\}?,f} A ok 49 FT AAAEZF VERIE  reactive oxygen intermediate (ROI),
lysozyme % HA 2 FAEHE 2P A AFMEE HBSSE 53] MHe &
1 x 10°% 96-well %9 well @ 100 pl2 NBT (mg/ml) 100 uls} 37 RZsgow
ROI 54§ 93] nitroblue tetrazolium (NBT) %S EA5th oF 25 °ColA] & A
7+ & 79 NBT < PBSE M H3ly AAMEEL 70% Wees sty vege
S Aojdll t& PBSE AXE 23 At I}YHE formazand KOH 120 uls}
DMSO 140 plg £3A# OD7}2 ELISA Z#7]2 620 nmolA =Hsigc). &3
lysozyme @42 turbidimetric microtitre plate HWHS Alg3le] A HT =,
micrococcus  lysodeikticus (Sigma) 0.15mg/ml EFA]EE 66 mM phosphate buffer
(PH6.0)ol EHIste] Fojo] EHL weglol EFAIE Iml F 50 wl¥ Hrlstaen &
Bro] 7ag FBEA 450 nmoll A 05 L 45 B 7pHo 2 2AAT. BAe] B
ICR 92 4878 RANZZ A1t Heparinol A2i¥ Aole] Wel(7$-4to]
A 2 dixzTe ¥9)S Histopaque £ (Sigma)l 2 2500 rpmof| A 408 <k A4
Hejste] AETE FIATH Alternative 29 BA 843 =48 s @3 & PBS
2 12, 14 2 1:.82 3AA7] 3;"— Z¥z} 200 pl® 250 ple] HEfol HEMEY F7) 2 x

107 o] HES s on e & Az WEsgh Classical 229 RAZHE
%— 3&}7] s 2 x 107°¢] 346'57# 250 ulE PBSZ 15&% 34 & 56 °ColjA] 3087t B84
A7} rabbit anti-mouse RBC ¥ T+ o]Agd 9o anti-mouse RBC &3 200 ul
1A ZF 7HF W FAIAS g & A EES 1000 rpmollA 387 AAE 8 200 ul

JEHS A7bsted oF 1 AR Fol] Yehue £8ue-S A

B 7N RRIE A8G
%413

J[N« H~l

[e)

Léi?i

J[}lf

A 2] Bas 2 dejArgdgdst 24

M Ee] FAee Ay sl Aol e PBSZ 7R E AZAANTE 10°4
5% FBS-MEM 200 ulell 3]438}o] 8-well slide chamber (Nunc)e] 58 % 25 °C o)A
5o vl ks ek vl & 20 ple] zymosan (mg/ml)S Z} welld] H7}ala 25 °Col
A 222 B WrgAF o ©25 S Wright's A48 53] AT Fole Adas)
A 3 (Natural cytotoxic cell, NCC)% E'_ﬂ,% Z438)7] Y] Aol Foitw v B9
NETS MITHOZ ZAVSITh 941 D17 bovine sarcoma AEFE 10°8 96 well
plated] BF3}1 7} =9 74—?—“0101] 7+2E Fojo] AFAAEE 1:10, 1:50, E 1:1002)
AR B F 9 4N 37 °C mjF7IelA v AT 2 F BHAEAAN JERE
A 3Z 2] apoptosisE MTTHO 2 A3l %= el th
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A$Aolo) og WAHZII) o)A AP Faf F43] dFo] HAA W HAT] 23
AEE oF7t ASAadole o] A3 Wo] HeE X FHAHo] LI old 2
T A= Aeromonas hydmphilag— AgAkold ojn] Fhato]l ®H Fojo] FFAA I F
E]"/P’ ANEESS BFASIAT 4 hydrophiladl] 93] Foj7t € 1 WY v=8§ 4%

T (25 x 10°/5}g]) BHI s} x| A wlekst A. hydrophila® o] 1vlg] & 25 x 10°% A
SAole] TR ZE 7 o FY3AT

Al 24 AT 2

In vitro @ In vivo S A XA}

) FAHEF RTG2 % CHSE214 AEFE thFog A$dold it in vitro FAR
of HF =ALS o & @3} Figlold vehd ZAAH 50 %9 MEZHE Bole A
ol &= 747 40 pg/ml R 30 pg/ml oA G AEFE tiFez S o
& e A B dae dAoY o] AR SAFES X

2 % 434 # Aop MR Ao A rlAe 9L WHg A= *JV#FP*E}
Table 1& A$-4o|7} oA o] =ZHIUL A in vivo 2] ztelA AAkEE GOT %
g% ccreatin®] FAE Yl dREAM o

FEFo M= control o] PBS Fof A9k fo)4d gle Abolrt TAHA Fu. 12
w108 o] e] FEFA Ade 4 54 BFEEAY FAV ARG SUkete AL
AZE  AAARE o] £ FAHEAN FSEFHEAN Aol oA I =A4F
Tave vrd Aoz tFHT 2y Age=dM Ao ¥Qass 47 A8
o] AF 100 g3 A4kl 100 pgo} FoE 9Ho2 3o £ ?i?«l AA A 48
3F Tt
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Fig. 4. Effect of in vivo mistletoe on the ROI production of
kidney leucocytes at 4 days post-injection.
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Fig. 5. Effect of in vivo mistletoe on the lysozyme activity
of kidney leucocytes at 4 days post-injection.
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