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Improvement of bacterial disease resistance of red seabream Pagrus major

by oral administration of Kumazasa Sasa veitchii extract

Katsuya ISHIMARU!, Soichi MAKINO? and Yuuzou TSUCHIDA?

In vitro antibacterial activity of Kumazasa Sasa veitchii extract (TWEBS GOLD) was
examined against 5 strains of fish pathogenic bacteria. All strains tested were susceptible to the
extract. The strains showed MICs of 2.5~10 mg/mL and MBCs of 5~40 mg/mL. The effects of
the dietary intake of TWEBS GOLD on growth and bacterial disease resistance were investigated
in juvenile red seabream Pagrus major. The fish (mean body weight 96.5 g) were fed dry pellets
containing TWEBS GOLD as 0.1 and 1%. No significant effect of growth performance and
survival rate were observed at 4 weeks. Then the fish was orally challenged with fish pathogenic
bacteria, Edwardsiella anguillarum. The survival rate at 90 days post challenge was 70 to 85%,
and no significant difference was observed among groups. However, significantly lower
prevalence of the pathogen in survived fish was obtained in the group fed with a diet containing
1% of TWEBS GOLD. These results indicated that oral administration of TWEBS GOLD is

presumed to activate the cellular immunity of red seabream.

Key words: Kumazasa, red seabream, Edwardsiella anguillarum, antibacterial activity,

disease resistance
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7YY Sasa veitchii OFECHHIIT AL EE R E L CEMIRI S IV TE M, ¥
Y ALAT BT AV AN D EETEINHI 20 R DR S TR FEA~ DI A ED BT
% (Sasaki et al. 2008) , 5 7PE * B H /T T W THEEHRIMP L L TREID A E->T0D, £
FEIZX LT, ForFXaDmaEF AN BRERGRIIT 24853 0 ERERSITOD0 (5
A BT KESBFICBITAMAITIEEA L TN, T2 TARIFETIE, 7~y
&L T TWEBS GOLD % VN CHE S AT B Lok T Pt ENE A iR 4 o2 ki, +
HAHERIRR O &5 LU CREEMEEKRE . BX O Edwardsiella anguillarum N 280\ Zx%F9%
PURTE~ DB E R LT,

MHEXVFE

G AR sk

7=t EL T TWEBS® GOLD (JBUEVED) A L 7o, RS X, AbifiE K LR
PED 7~V HL G 2 185 CHNEZR A F L ONM20°CHNE KA L, I8 U 7= I AH ik H
W% 50% Brix FTHEZEEME L%, 110~130C TMEEEL TELND, %L ED
B8, — ORI EHEEE SSCC* IZXERIIZ K35,

e E%

Wi AR 5H CRIBEE 72 5 RIS LT, 77 A2V 3 T (Edwardsiella anguillarum
180801RS #£. Vibrio alginolyticus tM-8402 ¥, Vibrio anguillarum FY-8701 ££) &7 7 L5
2 fE (Lactococcus garvieae 180803BT Fk. Streptococcus iniae 180802RS k) | FEAEF Ik L
LC Eshirichia coli K88 #k& Bacillus subtilis ATCC 6633 #4-H1 1 /13BRIZfE L 7=,

REHDAIE

TWEBS GOLD D fg/Ni& B BRI EE (MIC) & fie/NM% £ (MBC) % Clinical Laboratory
Standards Institute (2008) ([ZEV T2, FERITIZN 7 N AZEREGH (TSA, b)) T
25°C, 48 BifFIE2 L= # IR % V=, iR il L C LB 7' 2237 — (BD Difco) (ZHKJRE
1%1Z725 8912 NaCl Z iU 7235 H (LBN) 2 FV 2,

%9 TWEBS GOLD % 788 /KIZVAfRL T, 320mg/mL VAR &2 FARIL 7=, Z DRk 7K B K
T 2 BePEAIRL ., 3.13~160mg/mL DA RN L 7=, F/o, TSA TEELAFHKE =
—ETHELED, £ 10° CFU/ML 12725 8912 LBN (& L TLUL F ORI VW,

" TWEBS : B8k PA1E 25 4703561 5 (KRS JBUE )
" SSCC: FFiFEf 3212278 75, BRERPHIE 25 5729864 75 (MRt JEEU )
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FHHL 7= TWEBS GOLD ARtz % 100uL 92 96 /X~ A7 a4 X —T7 L —NI3ELTZ,
B0 2 FREO EARERE TR A 100pl T O4EFEL | 25°CTHi#E LT, 48 FFf ., FENR
D HIRI ST IR EE A MIC E LT, [RIRFIZ, 7 2/Lv5 10ul 2B, TSA LI
TLT25CTH &R LT, 48 KffilTL . B DRIV o To s ARFSIREE A MBC LL7-, i
BRI 3 A0 IR L R EIE TR,

BRI

FEREfR R (XA /~A B ) —RG P-4, BiEAALEDEL) 126 T TWEBS GOLD % 0.1%5 &
D% U =R LT O XL 72, TWEBS GOLD %758 /K C 2 F£7213 20% (w/w)
(AR BB RN 6L TOMEIT 5% UL T2, B RICRINSE =05 VAT AT L
TAE—Z(CMC) 1%BLOZEE K 5%&EMNZ, G ERmICH—ICEE S 7-, TWEBS
GOLD 7 BRI DRI IR K & F W CRIBRICTARLL 726 D 2t BR Rl L LT,

HEHBBLUVEHEEAE

AL TR ERIG CAERE LT~ Z AN LR Y f CESERE 96.5g) 2 iz,
F e R GFESTH B RUCER E L2 200L /8T ARk 3 i 20 B3 OIEL,
TWEBS GOLD 0.1%%INX, 1%KL O R IXIZ 1 23 2E0 YTz, 2018 4= 8 A
24 H~9 H 20 HD 4 HAZSEFTH G-I EL, AR 2 O Rl LN 16 Ff> 1 A 2
[\, A FE CRER G Lz, R OHEIZENETRNEID, HIH P OBERIT AT
BATOMYE 1 AP To7, #KELK 36 B/ B OWKTEIL, I OKIRIZ
24.9~28.1°C, IE1FEA IR T 4.09~7.53mg/L Th-7-, Wk BRI DB 5%~
DOFEENRESN 2 HEZGEEE L=,

A RE

BRI R 4 B 5 O/I% (8 H 23 BRBLW9 A 21 A) ITRELEXEARAEL, H
EIIHI 200ppm D 2-T7 = /F T TH ) — )VIRIRIZR DML T TiT o7, fa BB & ORIEkE
HOETHEREE R L, SRRXHE Tl LT,

ARSI LD ERER

9 H 21 BORELRIRFZ, ~Z AR E Cd D Edwardsiella anguillarum 180801RS #kD
8 14 G- L OB BB A BRI LT, Al H O a0 W BT G- PG ETHY 18 BffH]
DOERFEZ T 7, R EIT 7T VA~ P ba—a (BHD R R (B K LK) ©
30°C. 36 Wik LT, R W AR 1% PBS T 1 FIELYEHLIZOL . CMC % 0.5% 512
PBS |Z#Z & C 12.0mg/mL OJEFE TRE L7-, HIREIKIZ7—T 47 F 2—7 (Fr.8) %
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BOfHF72 SmL 7T AF w7V DI EL TR E NEEZ ORERREICH A a0
HNIZARIRE 10g H720 0.1mL DR THEAL, HEARKEIT 0.2mL A0 IO H
BEAZHE> TIBE LT, BCERIEICE > TRIBLIZAIRE 1g -V OEARERIL 6.1 X
107cfu TH-o7=,

W% O

OB APLA RGO G2 HEL, BRI RMRICE L, W% OB
SHARNL90 B & L72, BT O/KIRI% 14.5~26.6°C (Fig. 1) . I51FRR TR 1L 5.6~10.3 mg/L
Th-olz, WP ITAEEEOBRICHERADOREEZBEL | ST EENHAVUREIR L7z, B
90 H% ™ 12 H 20 BIZATFEARE 2 TRV BT, RIERE F TS ET,

M OFE TR IS LU T R D A FF RIS LOMREN Z B CRIZE L%,
FFig s K OV D> Al D /0 B A 3 AT, SE T RIRIZ DWW TR NBRES 2 HFTICAT VL AT
— (L—7% Imm) 24 AL, BHI 2R EFH1 IS LN SS 2R EZH (W 37ud B /KRR (2
FRLT30°CT3 HERE R L, BOESH AT EERIIAIRES 2 pFTOR mIZ ey b
ZRIL., B OENBRTT AT TAAT VLA ZAA N ROE Lk (A7~ MI000E, /L
V) Z L Cligids 1 OE D a2 W 5 R U 72, PRI IAY 100mg OFERRIZE B i
FARR A TR 50~200 p L ZFRER L 7=, 30EHT BHI ZREE b O SS FER L D&
HZZENEI 5~10 u L BREAF B SE, 78013 2mL © BHI RIAEEHIZE A LT, 30°CC 5
H S E RS MEOR BT IR EBIER L, BREM LICERSNZan=—3, AT
REEEE LY E. anguillarum THAHREGRLTZ,

fRat e

B AR DA TE B 1L IMP 8 (SAS Institute) & VT Tukey-Kramer 1 THE L7z, W&
R BEOAEGFR, FRPEEFRBLOCEFADOREFIL R version 3.5.2 (The R
Foundation for Statistical Computing) % i\ T Fisher D IEFEMEFRIREZITV N, A H 2D
HHIT=A 13 Bonferroni D 515 T B X LG L 72, Kaplan-Meier 1£IZJ8 5B A7 IRF ] BH 2K
DOHEE 3 LY Wilcoxon #EIL IMP 8 TIT o7z, A EAKMETNT L 5%E LT,

R

nEN

W FEROTFIFAIE 5 fEICk% TWEBS GOLD DO$LH 11 & ARA T IRIE I L0~ 7=
B E 2 TIox L THIE &AL Tz (Table 1), MIC (& 2.5~10 mg/mL, MBC (% 5
~40 mg/mL Th-7z, FFEHRE SROWN, L. garvieae 180803BT #£i% MIC 2.5 mg/mL,
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MBC 40 mg/mL TR MEAMED 7203, D 4 BRIL TWEBS GOLD OHt i I 6L
TIEMERE R, FORESZ A AT 52BN T,

Table 1. Inhibitory effect (MIC and MBC) of TWEBS GOLD on marine fish pathigenic bacteria
with 2 standard strains

Species Strain Host fish MIC (mg/mL) MBC (mg/mL)
Edwardsiella anguillarum 180801RS red seabream 5 10
Vibrio alginolyticus rM-8402 red seabream (laeva) 2.5 5
Vibrio anguillarum FY-8701 Japanese flounder 2.5 5
Lactococcus garvieae 180803BT bluefin tuna 10 40
Streptococcus iniae 180802RS red seabream 5 10
Eshirichia coli K88 (standard) 5 10
Bacillus subtilis ATCC 6633 (standard) 5 10

878 AR

AR 4 A 5% OB Al A Table 2 (RU7Z, IR HIZFE T I3 ML AMBLOAT
o REFHLIROLND T2, #a5BAE 4~9 BT 0.1%FIMX O H BB ENMAED
3% R THLOD 2 FER X LoD 2o 7253 WIS TR O R E B LI OMERE A B 2=
(TS, fA R RS FIRLE CThoTe,

Table 2. Growth performance and survival rate of red seabream fed diets containing
TWEBS GOLD for 4 weeks

Addition rate of TWEBS GOLD to basal feed Control 0.1% 1%
Initial body weight (g) 96.549.6* 96.9+83°% 96.1+82°
Final body weight (g) 166.3£23.3 * 160.5£12.0* 163.9+14.1°
Weight gain (%) 72.4 65.6 70.5
Feed intake (g/fish) 108.2 102.5 107.3
Feed efficiency (%) 64.6 62.0 63.1
Condition factor 29.0£1.7°%  28.7+1.4% 28.5+1.5°
Survival rate (%) 100 100 100

Values are mean =+ standard deviation.

Values within a row followed by different superscripts are significantly different (P < 0.05).
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WA

BRI TR OAAFREKILOHERS T Fig. 1, SIS T RER TOAE(FIB L OUEISIRILIT Table
3R LTE, BB 30 H T HIE T ITIR L7228, 57 H LABRICERBRIX T 1, 2 RO
DRI, 2 TOIT RO L OB OIX E. anguillarum 5P BES LTz,
AEAEERIT 70~85% CRllR X I A B2 2 X A B Ne0 > 7, TWEBS GOLD O #5125
BIRFRRAES A BOLERDBIEINID | AEZEITRDOONR 0> T, AFFEIRO—H
MOFERIEHT E. anguillarum HSREETZ I IEZNI D BES U0 AMBLB L OVigas |23
PR BEIIERD BRI o T, WRIREGHIZ SO W IO A BN TR L 58210 —E L T
W2T2 ) | IR DREZIAT O o T, EFFRT D E. anguillarum FEGFRIT 1%KL
D 2 FABRIX D 1/5 LU T, st BRIXIZH L IR EITED o 72, #& T RFICIERGIRRE TAAT
LW B D BR AR R EU T35 b GREREELEFR) 1T 1%IRINIXDS 75%L b @<, *f
RXITHR L TUL 2.5 5 &2V A EIZmD 2T,
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Fig. 1. Survival rate of the red seabream challenged orally with E. anguillarum 4 weeks after

administration of diets supplemented with TWEBS GOLD.
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Table 3. Protective efficacies of TWEBS GOLD addministration against the artificial
infection with Edwardsiella anguillarum

Addition rate of TWEBS GOLD to basal feed Control 0.1% 1%
Survival rate (%) 70.0° 85.0° 80.0"
Mean survival time (biased) (days) 55.6" 59.6 77.4°
Prevalence of E. anguillarum in survived fish (%) 60.0? 35.3% 6.3°

Rate of suvived fish not infected by E. anguillarum (%) 30.0% 55.0%° 75.0°

Values within a row followed by different letters are significantly different (P < 0.05).

% B

A FBHE) OV LR IL, AT B O BTl A M 2 5 RARPLE K% & A THY (Yang et al.
2009; Shirotake et al. 2009; Zhang et al. 2010) , FEDIEILT VT TH DL R GO JE R Z
RDTDITAEHIEI TS (Panee 2015) . AAFIETEEA L7227~ il 1% TWEBS GOLD
1%, EROIRIRE IR L CTHIE D2 A T 2288 MBI TWA (- 2013) . HEOLDRKM
MO BESIVTZFEER Aeromonas salmonicida 5 PREB X ONFIED 4 f& (4. hydrophila, A.
salmonicida, A. sobria BIX N A. veronii) DEYERRIZ KT DHIE /&0~ 5. MIC 1
0.313~0.625 mg/mL Toh-7= (A Hfath),

AWFETHONNI RS T B ERORIRE 4 )& 5 FEI2x9% TWEBS GOLD @ MIC I L.
garvieae % FRE 2.5~10 mg/mL THY . IR IFME deromonas JEM B LR IR WE D
OFEHEE IR LR LL ETH -T2, 2k TWEBS GOLD OHUE ML e MR O A7
S K AR E DT REREME I L TO A THHI LR HRI T, Lol
TWEBS GOLD D/KE~DIGHIC Y 72> TE, RICKHT AL EMEDOHERDBLE THDH, *
XA TIIAIEIRIRYE A, salmonicida (2% 35 MIC #824 D2 FE CHRIHE KIS THEAF
BT RN -7 GARED BERRH) , AFRIZBNTY, v F A Hfa~D 4 BE O
H G0 RE AR BLIRN I ED RSN,

P FEDNE RS0 7K 5 PERE IS O FH S AU L SRR R 23 S RO 72 R L 7e > T
BY | IKPERTEIZ I THHUEEE O N T2 HMHNI TR L S 2 L T D, il B R UYE D
MREL IV I F LD TN EMRESN22H 50, Pid IO EM 6§55k
ITARIREL TR, B X RE RN AN FE R FHERZOFRE EETIE, VI TF D loH7%
15 LA OHIRPEARAET DR F IR L7720, FIHARE Tl AKE R EDT=DTF > )7
au s VAR E O T T N B KIZEINLD A 728 OEWEREE 5 2 5720 | 1
TERIIF R O B BRBE A~ DR AZ RGN HIE T2 Z LB R 5 CTlize vy, fAE KA e

_31_



WRKAEHR 195 (2019)

BIOHUE TSI SN2 L3 H D0 BUEZ DO L7 FHEITERNISRO BT
VWD %, AR O B H B A2 7= F MR 7e ki il X B Cid iy, ZHUcxfL .
PUE AN M2 B SN Ok eIREE 2 F T TWEBS GOLD DO#tE /11259 il
FHLLRWZENHMEII TS (B 2018) , (FHEFRMI ORI S L TROEERD V.
alginolyticus 7 FLEG TRV VIS PEA /R UT2Z L0 5%, TWEBS GOLD % i 5 /KIZHIN352
&CHRRE S O WA B 136 1T 2 1 B E A ke AL M 2 Z &R IfF S LD, 4121,
WK BREE TRk T oL AR L2 2 T EHMZRE R FIEELRGT T 20 ERD
Do

W R OL A IR RSN A E TIThILH 7D | (KHK RO KE T L) A
BLITEARY, BE/KICHINL7. TWEBS GOLD DEEZ{F-SZ LT R fETH D, EMHH
IREREELTIE, FEHIIRINL TR 3226038 2615, 2T, v AHEMIZR 1B
HUTEEMA~O L L ORISR 22 2OV TEHMEL 72, TWEBS GOLD (21X
MAEFD FLNEFROEER D HVEEIVE~ DR BN R EINT- 728, TNk Ok % CMC
THIE T DL TRF DV E LB~ O B Z X > 7, FEM ORI LR 58
BT EIL, 0.1% U1K TG 5-BRIA Y W00 D 2o T2 b DO DIl E OFFEIZ BT 5
FERH/KMEIZIEEL TRV, 10 B ARt 2 BBR X ERIZE D @\ B2 R LT, K0 &R
FED 1%FMNXK TIEE M RIX EFLE THo-2em b, KRBT HHABETHNIE
TWEBS GOLD ZfEHT 1%L Th & Wik i 5-Rr OB AR S8 T EREA L 72,
4 A FEE R 5% ORER, IR EE 3B L OB RICHREBR X M CH ERZEITES ETOZ
DD FHE DFROHNIRD 2T 28N | ARRER DO 5-Z:4 T Tlk TWEBS GOLD O~ 4 A
(s e Y7 g ex et 13 o= e € AT 1 Bl

TWEBS GOLD % 4 J# il E e 5:- L= 1% . W IFAME E. anguillarum OF% 0N 25 Gk
IZEOHURMEZ T L7222 A, BUE 90 B DAETFHFIT 70~85% TR X A E /2 21X
HEDN o7z, FEHT 1%AINL 7356 OTHALE PIRAR ~DO¥S IR B, T bIRS01=2 5
DIZDDEAKIZEST 1% (=10 mg/mL) & FEISHZENE X HIVD, AWFFETITAGER1% D]
[R2N b R <R OISR D W BA LML T-72D  {HLE N D TWEBS GOLD & A BUE
FRIZK$% MIC (5 mg/mL) (2L TRz HEESND, THLE NITITHEE NS &
(AFAET BT LAl MIC JIEBRBEIVHTETIEEME T 952 b ESND, 1B M 7Y
DB ENK 1X100cfu LMD TH B TH-7-2E735, TWEBS GOLD DOEKRIZ5%
B2 P ) IR 5 LB E R 2 TR0 NEL T 22T TERD o Te EHEE S, KR
ELTHERRIZEN TR STIEREZLND,

TRUYVTTIE (Edwardsiella JEE ORGYE) Cll@ s RHMICES TR TG T 5
(FGAHD 1995) ZEMBAAFRF 3T 24T 57224, Kaplan-Meier 1512254517 R BE AL
IR X O B 213720 > 72H DD TWEBS GOLD OFMERFR7244F H B O IERE
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NRESNT, B I~ AR 0B 5352 L CRIEREDIRIEIER 2 FF b0
IFAET DD (Ji et al. 2007) . TWEBS GOLD b [AIEED N F AR > ZEm&E 2 bivd,

TR ZTIEORBFHELNERH O —2LL T, FINE2ME oM esh T
ZORE AR A AR CAEGT T OMIEBN T ER THLZENET BN, TDT=,
PUEANC L DR ClE— BA TR E LT RICHEDN S HEE TRONLM, NELY 7 F
Y OHREE - TIXF 7 TR DB EL R (B D 2016) , &Y% W SE T 036
72T AR RO — R ENR B 720 (HAHID 1995) | BICTHE LTV 7- 72 YL
(272 B VO RIEL D, 2T, W% 90 IR AAEFADHREIRREEZ T ~DZ LT, #
e PR 25 A 78 T D SR B L2695 TWEBS GOLD O /B 2 FFAf L 7=, & Dk 3.
AR O —E 05 E. anguillarum DSWIREET Iy BES -3, SMBLEB L OMRERIC
B B IERO DAL T IREIRAE CREAMERR) 12D 2 MBI, AfFfRh D E.
anguillarum LRI 1% RN X AMto 2 FERIX D 1/5 LLF T, sl L TEA BICE
Mol LT EREREBEEREZER N, T7eb b TRICIERGDREE TAETFL QO
DY B LAIRE AN T D (FREGLAETFH) TR TS 1%IRINXED 75%E i @ik, xR
ATKE LTI 2.5 &RV ARIZEmNoTo, BLEHIR % EDOKIRIT 200CLL T &0 | E.
anguillarum DZEFIRE 30 CEZ RIS FES TR E FEIRIES LT RoNTZ, 20D
R T CHERERE REUR FEW7228035, TWEBS GOLD D% 1% 573~ 4 A Ol
PSR 21 LS Y| E. anguillarum OEYERGLEMHIL 72O TIZ2Ww W EHEES LD, =R
TV TTEITET AR CRO RERWELZLTOL TR THY, ST VoV b G v s
F U 2014 FITKRENTZHOD (B D 2016) , AGBSNIZIRFERIZZ2 WV, ~F A28V
THYHAAVRTANVRNR N S g BB R L 72> TWADS FEH B T BHEIX R <K
NI IEL R AR AL U TN T ADFHTHY (HE - 24 FR& K FER 2 FRE 2018) |
RIREL CRERBENDNTNVD, AIEITKE T 22N AR BBRIENRRDHILHH T,
e HAH LT e P 5 T B2 7 TWEBS GOLD 12 L A 18 Ry )13 . B s AU Tkt &
DA G ORI ED E AR RRIEL D EN RIS ND, 5B IXTZVRRMICHIRTEZ
M ESELF GIEZRRFTL . B ARG RF O FRERUZ D7RT TOETZL,

X BK

Clinical Laboratory Standards Institute (2008) Performance standards for antimicrobial disk
and dilution susceptibility tests for bacteria isolated from animals; Approved standard, 3rd ed.,
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AR BB - m B — (2016) =RUYTTRE. FURHETE, 51, 87-91.
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