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SBEERAE AR MNP 52 W s B DY 26 K MR SRR P RS E Z BUw T A

FRERART « SRIE « R - RAIEHR - BRIGEE - SLEEk
TTEbesEZ B ek E SR R A St se i

W "

W)fiE (Lates calcarifer) FIPUikEf (Eleutheronema tetradactylum) JeHIE B BT 2 AE
$H o FEERRORRIE PO b e e BT8R T S T B M s E DASEER B REHYIE Fyfie - S29RAE (Lonicera
japonica) EEZWHLEY)  HESWIEIG - RITFHEIEAZIURTT ARSI EAEI) 8
AT EAETS RS MEHL LRSI BEER ] (Sreptococcus iniae) (Z BT s BRL B L HURCT © FER
BB IRACAEI . Ml & B AR AR SE R = 2.4 1% RRIFIR S BT 7% » JREE{ER 281 png/ml Bz fafiy
AR RAE N B2 - FETEHES NS BEER B TR T » DLO ~ 1~ 2~ 3 K 4% IRINAERE - $%
BRAQWEG 14 R VURRFGER 28 RERDURAIGIRMEER IR - FERBHTH SR EE IR I T
TR RN EIRE (p<0.01) - SEECRFETATE 50% DUL ; i eI itk - BN RVIERETE
RN 3% BB SR EAEHUPIRER 14 KEGHVURR RS SERPRL RN 4% AUSSRICEEIUP AR 28 K -

REREST  BIRTE » RI28E « OHAFBAK - IS BEKIEKE - MEEE

T

Hij

A TR 2021 4F5% 78.51 £ A » [k 2020 4
B0 0.15 3 - BEE S R ASEA TSR HERY 1
I - BHEEEYEE AR K EL HARRY - (KL - 42
FE & SR/ EE B bt R R e i Ry E R AR
iz — o IRIBI S B BRI e T B R
7~ (FAO,2020) » 2018 -2 ZERFARE ~ HZBHE ~ Bk
HE BRI MoK AR B YRy A R RE Y R HERRC
SR1) 1.785 fENH > [L 2017 SE R 3.4% » HIHr
U5 H BRI FEE R E 8,210 BSAMARY S - Lh
2017 FEBGIN 3.2% » /K FEFRTA $H i SE AR BRI R
4 2000 4E14 25.7% FESHEEE] 2018 4E1Y 46.0%
B 2019 FHREKEBHIMEERER
28.1% > Hikk 2018 FEH4N 3.2% (€T > 2020) »
Hep o i f SRR R E EEN LR SR
TR R 2019 R ERE AR EE &1
8.3% Kz 4.0% > MiFE(HHIRENEL 5.9% K 6.5% »
T BRI R eV (Lates calcarifer)

“BSUFS / FFRRRRBIEERME 67 5%, TEL: (08)8324-
121 & 270; FAX: (08)8320-234; E-mail:
jjguo@mail.tfrin.gov.tw

K Vaks e EL  (Eleutheronema tetradactylum) » S35
AR 91 To/kg J 210 To/kg « R > Rt aelE
HE S R R EEBNYIME R B BRI & B3zl
AR~ TR R R o Horp o BEERTR R
it (streptococcosis) BE g fiff £ Ko K il B} fa i R 22
FIHH B PR - ST IR SEER R (Streptococcus
iniae) HIIT H 3= ZEEURIE - FHE R BB M HA
1B EH PR EREEAEHEAPIUESR
BALEREENL T - BT A SEY R RIS AR
[HIRE - 2 A RS bR SRR AR TG -

A:2E (crude herb) HZHHE BV
TEVIE - RER AR B EE - FRE e R
PrEMEIRRRT S E DR - R EE RN
AU o TR o A SEAE /KA BT OR B R
REER - LHER )] - RERE ~ F
YU B B S PR SRR BB IF 92 (Liu et al,
2010; Guo et al., 2011, 2012, 2015; Wang et al.,
2011; Xie et al., 2012; Shakya and Labh, 2014;
Bulfon et al., 2015; Syed et al., 2016; Yang et al.,
2017; Baldissera et al., 2018; Dhami €t al., 2018;
5[, 2019, 2020a; Yonar et al., 2019; Dabbou et al.,
2020) - RAE (Lonicerajaponica) XA4484 » Byl
AF} (Caprifoliaceae) 445 Mk I A E Bk
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AAEY A BAEE B HIRARIAE - R EE R
RELHH RAYSERIEY) - BARE - TURS
B PUas s~ ORI~ LI ~ PR R e T
Al (Shang et al., 2011; Ding et al., 2017; Lee et al.,
2021) » HFBERPIRETE R Ry 'S & 2 ki
AP S5 (flavonoids) (L&) HEZEINA
BB %R EE (chlorogenic acid ~ 3-O-affeoylquinic
acid ; CA) ~ 35-_MYEEE L= BB (3,5-di-O-
caffeoylquinic acid ~ isochlorogenic acid A) % 4,5-
—UnuEEE S EME  (4,5-di-O-caffeoylquinic acid ~

isochlorogenic acid C) » & &MFSE 34.9+0.2

11.6+£0.1 5z 2.6+0.1 ng/mg (Lietal., 2018) - 558
JAEERACETEPESEERTE (S mutans) ~ JiGRR A
5 E (Aggregatibacter actinomycetemcomitans)

TR (Listeria monocytogenes) ~ fill A A
(Bacillus cereus) ~ &= #& BRE (Saphylococcus
aureus) ~ YWFERIG ZA5E (Salmondlaenteritidis) ~
FIpARE (Shigellaspp.) ~ K5 E (Escherichia
coli) ~ ¥kIEF5 1 (Pseudomonasaeruginosa) ~ 7o 55
fHECHZE (Klebsiella pneumoniae) LUK AL E
(Mycoplasma gallisepticum) %5 B ¥t & i 1
(Shang et al., 2011) » {RZ ST HR S BERTEAETS
S P B0 UG E R AP URTCR (Mistak et al.,
2015; Liuetal., 2020; Lee et al., 2021) » [K|[t » A4
ST SR EZE Y - IS H AR SRR R 25
& PR H A SR ISR R A VS RS M DU RTS
PERAESRWfE ~ VUh R i e PN S S I B R B
JEGUE L BURE T » BLAb » RS B fa i vy
TR B SR < BT IR E AR
R AR ER T -

XEELEYIRER

— ~ B SERAEAE )

SIRTCAE N I H s B BgE (hHERE -~ 2
) > HU 15 g FROA BRI AR A SR IRAR L ES
(soxhlet extractor) » DAFHPE 200 ml 7F 80°C3EjHiZE
B 47N > W EE AR ZEHVHE. (Xiong etal., 2013; 45>
2017) > DARAIRAEEE RN 50°C JRAERHZ » FFLARE
JRIENE » FTfS i KSR LIS TREZBEB%  (Labconco,
USA) Rz » BIMSBERTCZEHY) - PR H S B A4

B HE 100% BlRAER -
= BRI EEE YRR & SR E

LA Folin-Ciocalteu b {0 1 I € &y & &
(Yangetal.,2017) 5 537 J53 2R 400 pl £7381 5 5R
TEEE LR BT (gallic acid, Sigma-Aldrich) &
#5181 200 pl Folin-Ciocalteu (7| (Sigma-Aldrich)
ke 2 ml KEEES > RBIN 10.75% HRER A
(sodium carbonate, Merk) AR 5 ml » JAEIRE
F 30 min £ - DLR 760 nm HIKSEAE - HiZ &1
FAm S ARE T R SR C R AR 2 & -

=~ SR CAE) AR S k]

ok I e S A < BRAEHI R S i B T2 B0
MRy HE B LIS RREWRAHJE M (high-
performance liquid chromatography, HPLC) H=585%
& (photodiode array detector, Waters 996) i
W R E & Akl EREE Ry Cis ERE 3.9 X
150 mm, Waters) » F2EHE Rl © 7K @ HfE=30:
69 1 1 Ytk 0.8 ml/min » {15 EFy 10 pl » BEHRRR
Fy 327 nm - FEAERR ERRIVEYE - SRR RATYE
VA FEESSL 100 ~ 50 10~ 5 ~ 1 % 0.5 pg/ml fE
VIR > AR HIEY 15 mg YA 100 ml FHEE A » AGEHE S,
FERGSRELL 0.2 um S@EIEIE R ARSI
Bt » SRR ST A AR S TR AR AR SRl
S SHRA G Rk 2 e -

=

«

VN

gL
BBt

ESLZS

RS 2 Y I B R TR Y 71 A F 0 St JH e
SPEERIENER RS 5% FMLBRE AR T E
g (tryptic soy agar, Difco) ZIMIEESE R (blood
agar) > SHEAE/MEENI{L % 0 DL 16S RNA FE[KE
OB RIRIRTFIR B R 1FE (Microbank, Pro-
Lab Diagnostics) « 5 FHRTHU PR B RGER R ER A MRS
Ak b BRI LR B PR TR A S A

h.~ A CA YR S I S BR A 141
HIR (inhibitory zone, 1Z) HIE

RSB IRBEER R A SN 1.5% S@Absnny
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KEHEEEW (Mueller Hinton broth, Difco) » S5
TR R 540 nm BYROGIE R | (BRIEE Ry
3.5x10%cfu/ml) - HY 0.1 ml BEEFAIMIN 1.5% &
{b#mryKiizE&EL (Mueller Hinton agar, Difco) » 3f7
DA BRI EAZ - PR R B A
A6 AR /K EU R R E/R UG E Ry I > 19/ 3 &1
B 0 A 28°C R5# 24 - 48 hr > BRAMIEERELR -

N~ BERACAR YA S R SR B 1
/NS P8 B (minimum  inhibitory
concentration, MIC) Bz i /MK B T
(minimum bactericidal concentration,
MBC)

HHE S B IE SRR A B A SN 1.5% & b8
KRS PR RIS B R 540 nm (IR
JeE Ry 1> FFLORERSZEFRTE 1,000 £% > HY 90 pl
FEA 96 FLEEFLAE » B2E A 10 pl RERREE
SRAEZERI /KR  EAh > DA E KAV R TERE
I/ Ry IE IR SRR 7K VAR BRI AK )
B OR ECEH AT - 0 3 EA 96 FLARTE 28°C
B2 24 Jv A8 hr BUHIHENEE - IAIREBEEN
B/ NEEFERTRy 24 K7 48 hr [/ NI RS - k4 »
HEAR R R FLAE RS ZE I 10 pl 2R A K
BRI | AE 28°C B 48 hr 1% REWHENRK
/INEEEERTRy 24 K 48 hr (Y5 NS R R -

£~ & ERAEEE MUY S A e 0 FE o 5
(MTT assay)

DL WST-1 iy e 2 At (WST-1,
Roche) FEFTHIM G P34 5 & 56K 2L DMEM
(Dulbecco's modified eagle medium, Sigma-Aldrich)
i RIfZ GIB (BCRC 60559) fizfafitiiie - 1
PREGESERMGTR > 0 Sml0.25% REHES-EDTA ¥4
W (trypsin-EDTA, Sigma-Aldrich) JZJf& 5 min {5
FRURRTE > PN S ml BF R RIS HE - B2 50 ml
L L 3,000 rpm #E 4°C B0 10 min o F25R HiE
0 03 ml BRI BEHIIARTY - A DAMBRE T #ies
AT - AR EERE Ry 10° cell/ml - £
# o FHIIRIIA 96 FLAERFLRER » 471 100 pl > 55
15 B ERACAEH P LU 85 2 R C Bl AN [RIR
LN 100 pl - FRHEJRAE 4 BAF - BiY 25°C K5

FEEGEE - 24 hr IRESBRESEIK - LA 100 pl f2§
Wi B A 17 A £ BB K (phosphate buffered saline,
Sigma-Aldrich) JEPEANE - BE 3 RK2i% @ AL
100 pl B5EE b 10 pnl WST-1 M FE Al E0R] -
£ 37°C GRS IE 4 hr - DI DhREM S AR 68
(multi-mode microplate reader, BioTek) 2 450 nm

HIEBOEIE

I\~ GERACAEHUYIES QW e VU RS 5
ERAIREGYE Z DU B HERT 3k

SRR AR - R EB LR A S ERAE
ZEH)  NITRIERs 0~ 1~ 2~ 3 ke 4% dLhid -
SEIREEIE]  FEMA 35% JKEEE) » TR ARkl
R AIRERE - SR RS 4 hr 22 50K7 » FERCABERELL
S0°CxZ1: 48 hr HIHS - 55 » W ASQW e POk G il
Bt > JeAE 1.8 t FRP AEE 2 8% - BE 05t
FRP HRBIEH 138 - QW98 3.5 £ 0.2 g > 14
25 & - 4k 20 A - ERUR/KEEEE - /KR 30+ 1
psu » 7K 28.4 +1.2°C - PUFRIEflAYIE 4.2+ 0.2
g+ I 25 & + 45 20 1 » SR AGRER - Yk
J& 30+ 1psu > 7K 27.3 £0.8°C - fHEAFALIE SR
FEZEHI 0~ 1~ 2~ 3 J2 4% (AT AR
fH 4 A - FREPRHYER B Ry SRS ERY 3% > &R
RS 14 K ~ VORI 28 RELERIZFPE - %
S BIDUR SRR E 7.0 X 100 cfu/ml K 1.4 X
10 cfu/ml JEIEESTEF TR - B 0.05 ml > B
Rl 10 RYZETH - W B HMEEEER
(relative percent survival, RPS =[1— (FRHEAHIETK
VEIEFHIETSR)] X 100) FeigEE L (percent weight
gain; WG% = (FA& 5 — #JH) / #)E X 100) - 3
il SERACZEI S Fa ey U )1 R <2 -

Ju~ et AT

F G 3Bt BT DLOER Excel #RS A BEIX]
FREEBITIE (one-way ANOVA) st BEE/K
L p<0.01 & p<0.05 -

i SR B G
SAERIIL B Stk BRI R
A ~ ARERE ARG R AR = R
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Table 1 The inhibitory zone (1Z), minimal inhibitory concentration (MIC), and minimum bactericidal concentration

(MBC) of Lonicera japonica and its extract against Streptococcus iniae

1Z*

Preparations of Lonicera japonica (mm)

MIC (mg/ml) MBC (mg/ml)

24 hr 48 hr 24 hr 48 hr

Crude herb 10.7+0.6

Extract from crude herb 16.31£0.6

1.6 3.1 3.1 6.2

0.6 1.1 0.6 1.1

*n=3.

1.6 -

1.2 1

0.8 A

Absorbance, 760 nm

y =0.0122x + 0.2231
° R?2=0.9882

0.4 A

0.0 T ]
0 50 100

Concentration of gallic acid, pg/ml

Fig. 1 The standard curve of gallic acid obtained by
the Folin—Ciocalteu method.

0.018+ E'I'l
&
0.014- =
3: 0.012 8
U 0.010
o
c
§ occe
8 0.006
3
< 0.004+
0.002-
0,000
000 200 T 400 "eo0 800 1
Retention time, min
Fig. 2 High-performance liquid chromatography

chromatogram of chlorogenic acid (CA) in Lonicera
japonica extract.

18 Xiong et al. (2013) AYFEAL » DIERIRAEHERIRK
Hipfd o WO B (2017) 53 BILARAES Ko /R TE By iz
RAEAYZEROR - FE R T SIRIEZ FREZEEW) 2
% s 4 B K& ¥ DPPH (1,1-diphenyl-2-
picrylhydrazyl) H HHEAYIE FREE T H 83 = R <&
SRAEZ /KZEE) > RIL » AT 22 DA B Ry A R Y
rE<BERTEAEH) > ARy 18.0 £ 0.4% - Mi<RAE
< a2 R Folin-Ciocalteu FrtaillsE » Hig

AN Fig. 1 FoR » Jy y=0.0122x+0.2231 (R?=
0.9882) » G B ERAC A ZE J HARHW) < MEl &
BAFs 3.6 & 8.9 mg/g > SIRACAERWY)Z MM &
L HRE A SR = 2.4 4% - FRLL HPLC gl <8R
FEZER < Akl e i B » BT RA IRF Ry 6.5 min
(Fig. 2) > FHRFRIFER S 2 ER )y y=3.83X
10%x—1.59 X 10* (R?=0.9999) » {5 S RIEFEWZ
MR & Ry 7% S AT SR E I Sk
0.06% (7J7,2005) S BB TE SR AE L Akl e &
T=1.5% ZHRME (i AmeRED, 2018)

SR CAE TG G S N L SR IR SR ER TR I TR )
LAIZ ~ MIC k¢ MBC §¥di » #5540 Table 1 ffi7
SBERAEAE B R H A SR IR BEER BRI Y 12 %
B 10.7+0.6 2 16.3+0.6 mm ; 24 hr MIC & B 1.6
K2 0.6 mg/ml ; 24 hr MBC %)% 3.1 5z 0.6 mg/ml ;
48 hr MIC 2555 3.1 k2 1.1 mg/ml ; 48 hr MBC £ &
6.2 J¢ 1.1 mg/ml» 58 L GIRACEEHZ e T HeoR
JRAEZERR S 5 SR L - ERTEAREE 7 3 2R
HE &2 AN (IR - SRR
%) K KH & WA (flavonoids) [ 401 K & & %
(luteolin) ~ 4 $% Bk & (hyperoside) ~ & &
(lonicerin) 2] » AALSERIEFTESHI =M% (triterpenes)
K =15 2% (triterpenoid saponins) Z175E R EE
(oleanolic acid) JeERMEEATERE (iridoid) AT
H  (secoxyloganin) < {5 T ) 75 B A% & AE
(J3,2005; Xiong etal., 2013) » [KIIt - GERALZEHY)
AR & S LRI AR SRR ) 2.4 15 RS
1Al n]8 5 50 E - 55 DI SRIEA I A iR i
SRR P 2 R B T RE I AT - A5 SRAI Fig. 3
R SBHAEREE) L R <281 pg/ml B f AT
JsE A B2 (p>0.05) 5 Liuetal. (2020) ¥k
BEIRAC/KEY)ZIRE < 10 mg/ml ¥4 SR AN
WA EE M
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x 80 A

z
Fig. 3 Effect of Lonicera = 60 -
japonica extract on cell viability 2 20
measured by MTT assay. Data 3

O

are shown as mean * standard
deviation (n=4). Means with

N
o
1

o

A
100 T I
different letters above the error
0

bars are significantly different
(*p < 0.05, **p < 0.01).

100 -

A A *k *k
I I B B
265 281 300 321

Concentration of Lonicera japonica extract, pg/ml

—e— Control
—O0—1%
—&—2%
80 1 ——3%
2 ——4%
= & & & & ®A
'TE 60 - *x
5 O O O O OB
E * %
o A A A A AC
‘E 40 4 **D
E ¥ ¥ ¥ ¥ 9D
3
“ 20 -
0 T T T T T T T
0 24 48 72 96 120 144 168

Hours post-challenge with Streptococcus iniae

Fig. 4 Cumulative mortality of Lates calcarifer challenged with Streptococcus iniae after being fed diets supplemented
with 0, 1, 2, 3, and 4% Lonicera japonica extract for 14 days. Data are shown as mean * standard deviation (n=4).
Means indicated by different letters are significantly different (*p < 0.05, **p < 0.01).

1504 A A A A A
ES
£ 100 -
[
o
E
[Xe]
5}
g 50 A4
0 -4
0 1 2 3 4

Level of Lonicera japonica extract in feed, %

Fig. 5 Percent weight gain of Lates calcarifer fed diets
supplemented with 0, 1, 2, 3, and 4% Lonicera japonica
extract for 14 days. Data are shown as mean * standard
deviation (n=4). Means with the same letter above the
error bar are not significantly different (p > 0.05).

TPl R A E AR HUVIAE SR M e VU K5 ) i
PR TR B SR UE < TR ORI 2 VL A R A
itk TG IRAEEEIILL 0~ 12~ 3 K 4% I
I g ek B RS - HEER DAIALAS T4
ZEP) B R B SR = DU T L TSRS R BUR AR
14 RATAGERAENTURRCR (<5, 2020a) > K]t
AWTFERW) i & SIRACAE PRI Ry 14 K -
PR BRI E G DU i I BEER R T T OB
R4 Fig. 4 ke 5 R > SBEFrA#IEIRIEEE
HSCP T OREL o SR W) B 09 0 17 S 6 1 S L
F (p<0.01) SV AN SIS IKHEER B & fR7E )
GREER IR E A I g e - fR
SRR 19.4 £3.4% ~ 31.3 £3.4% ~ 50.7 +
3.0% Fz53.7 +£3.0% ° H 3 K& 4% FRINAHFM R
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100 - —e— Control
—0—1%
80 4 —4—2%
e ——3%
z —o— 4% o ® o o oA
T 60 * %
S O O O O OB
E % %k
S A i A i A C
2 40 A A A A AD
E % %
= ¢ 4 ¢ 4 $E
5 * %k
O 20
O T T T T T T T
0 24 48 72 96 120 144 168

Hours post-challenge with Streptococcus iniae

Fig. 6 Cumulative mortality of Eleutheronema tetradactylum challenged with Streptococcus iniae after being fed diets

supplemented with 0, 1, 2, 3, and 4% Lonicera japonica extract for 28 days. Data are shown as mean * standard
deviation (n=4). Means indicated by different letters are significantly different (*p < 0.05, **p < 0.01).

Fig. 7 Percent weight

gain of Eleutheronema 100 -
tetradactylum fed diets
supplemented with 0, 1,
2, 3, and 4% Lonicera
japonica extract for 28
days. Data are shown as
mean = standard deviation
(n=4). Means with the

Weight gain, %
U1
S)

same letter above the error 0
bar are not significantly
different (p > 0.05).

HAE (p>0.05) > 55 FrESIEIRICE IR
TIH & o 0 B B B R S R 22 5 (p >
0.05) » #H EIRACAEHW L TN R R W) i o2
JIE © eAh - ks ol B BRI R - ERREE
AR FREZERIURRIS I 21 K ZHUESET MBI ER 14
K& LSRG s BRI I 4 3 2R
g ~ BEAELYE Ll (SOD) ~ HiZi W iK &
(myxovirus-resistant, Mx) & [ F:[KFRIH & B &
TBIRBEERE PR T BN 14 RIgeR#E (F5F -
2019,2020b) » [KIth » AHFFEPY R U SERIERE
UV R IAER 4 3 - 2 BBUHIH I = DUl S
FXRBEBRERET T IO » REIRAN Fig. 6 ¢ 7 Ffos » 3%
B A 0 B <2 SRACZE BN I fu Ui J s

A A A A A
0 1 2 3 4

Level of Lonicera japonica extract in feed, %

FENEIEHE (p<0.01)  fREES53HIEES 18.9+
3.5%~31.1+£2.5% ~ 40.0+4.9% J% 54.5+4.1% » H.
FIT A B SRAE A HU )V OAH fRL B B Ry B T
FHE G 225 (p> 0.05) - JELIAYIFERER
A Liuetal. (2020) 73 AILLEEE 10 mg/ml EERTEAK
EYREGULRIRNEE (iridovirus) S {EHL #2955 ¥
CHEETTIE e R > B2 ISR Bk
88% Jx 10% > FHILATHEAIE R LA T A 5
EOBELRIR TR T - S EE SRt
PRI R LU R 190 pg P& A AR R
(Mycoplasma gallisepticum) 2 PAZEEKZKHR - AL
WA RH RG> HpEie m AR &
(Mistak et al., 2015) -
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ML > SRR IUYIAETS e 5 DA S K
BRI ELPUE T > LU 1 - 4% TRIA BRI - $ARLL
Wil 14 RoGPERVUR L 28 K - SHEIBRER R
TEE BHEETURTT - I EERFET TP 50% LLE
R IR EERER T R BEEREEA R 2 - 458
TERWVISEETERTR N 3% HIEIRAEZEAUII AR 14
RV RS IER TN 4% HESRICFE)
AR 28 K - ISR R T SRR < B
SRR > fE i R -

25 Rk

JifE3 (2005) BERACIE LR MRIF IR € BRFSE.
B B SE R ER T SEER TSR REER L, 98 pp.
Hswdl (2017) BERACHIEYRSE . DHEARSAR

BAREIR TREEER RHEERC, 52 pp.

WSEE (2020) HpiE QB 084 1 R s A AR A F AR .
fTEbe R B et ®, 21t 2.

A REAEL (2018) EEhgEiL (GE3RR). TTEkbef A
A, Sk, 2=, p. 193.

FhER (2019) rhEISEE RSB HAIER. KA ERRT
B3, 1TEBERSET B E K B TR ED,
A%, =i, 57 pp.

oo, HEE Y, RN, MWER, FE R, BRE T
(2019) Ews R KFREETH VYRR G L2 HUR T 92,
20195 E/KER G R i L RE, 20191712
H, =ZEKRE, =ik, =i, BP-03.

FOSRR, IRFN, HETE, EER (2020a) FifETREEE
Wy SR V) i B BR R R < RS SR 2
2 JKEWEE, 28: 69-76.

FRERAR ~ MR ~ BRI ~ FEETH (2020b) AFi R TR
BVURR Rl MXEEIRIR B S22, ZKEREEH, 72: 42-
44.

Baldissera, M. D., C. F. Souza, C. C. Zeppenfeld, S.
Descovi, V. S. Machado, R. C. V. Santos and B.
Baldisserotto (2018) Efficacy of dietary curcumin
supplementation as bactericidal for silver catfish
against Streptococcus agalactiae. Microb. Pathog.,
116: 237-240.

Bulfon, C., D. Volpatti and M. Galeotti (2015) Current
research on the use of plant-derived products in
farmed fish. Aquac. Res., 46: 513-551.

Dabbou, S., K. Lahbib, G. Pandino, S. Dabbou and S.
Lombardo (2020) Evaluation of pigments, phenolic
and volatile compounds, and antioxidant activity of
a spontaneous population of Portulaca oleracea L.

grown in  Tunisia. Agriculture, 10: 353.

doi:10.3390/ agriculture10080353.

Dhami, D.S., G. C. Shah, V. Kumar, Y. Joshi, M. Tripathi
and M. Bisht (2018) Essential oil composition and
antibacterial activity of Agrimonia Pilosa Ledeb
(Rosaceae). Chem. Sci. Trans., 7: 499-505.

Ding, Y., Z. Cao, L. Cao, G. Ding, Z. Wang and W. Xiao
(2017) Antiviral activity of chlorogenic acid against
influenza A (HIN1/H3N2) virus and its inhibition
of neuraminidase. Sci. Rep., 7: 45723.
doi:10.1038/srep 45723.

FAO (2020) FAO yearbook. Fishery and Aquaculture
Statistics 2018. Rome. https://doi.org/10.4060/
cb1213t.

Guo, J. J., B. Y. Her, R. L. Chou and T. I. Chen (2011)
Screening of modern herbal medicines in white
shrimp, Litopenaeus vannamei, against Vibrio
harveyi infection. ISR J. Aquacult.-Bamid., 63(2):
1-7.

Guo, J. )., C. M. Kuo, J. W. Hong, R. L. Chou, Y. H. Lee
and T. I. Chen (2015) The effects of garlic-
supplemented diets on antibacterial activities
against Photobacterium damselae subsp. piscicida
and Streptococcus iniae and on growth in cobia,
Rachycentron canadum. Aquaculture, 435: 111-
115.

Guo, J. J., C. M. Kuo, Y. C. Chuang, J. W. Hong, R. L.
Chou and T. I. Chen (2012) The effects of garlic-
supplemented diets on antibacterial activity against
Streptococcus iniae and on growth in orange-
spotted grouper, Epinephelus coioides.
Aquaculture, 364-365: 33-38.

Lee, Y. R, C. M. Chang, Y. C. Yeh, C. Y. F. Huang, F.
M. Lin, J. T. Huang, C. C. Hsieh, J. R. Wang and H.
S. Liu (2021) Honeysuckle aqueous extracts
induced let-7a suppress EV71 replication and
pathogenesis in vitro and in vivo and is predicted
to inhibit SARS-CoV-2. Viruses 13, 308: 1-22.

Li, Y., D. Konga and H. Wu (2018) Comprehensive
chemical analysis of the flower buds of five
Lonicera species by ATR-FTIR, HPLC-DAD, and
chemometric methods. Rev. Bras. Farmacogn., 28:
533-541.

Liu, B., X. Ge, Y. He, ). Xie, P. Xu, Y. He, Q. Zhou, L. Pan
and R. Chen (2010) Effects of anthraquinones
extracted from Rheum officinale Bail on the growth,
non-specific immune response of Macrobrachium
rosenbergii. Aquaculture, 310: 13-19.

Liu, M., Q. Yu, Y. Yi, H. Xiao, D. F. Putra, K. Ke, Q.
Zhang and P. Li (2020) Antiviral activities of

Lonicera japonica Thunb. components against



52 ERSRARSE

grouper iridovirus in vitro and in vivo. Aquaculture
519, 734882: 1-11.

Miistak, H. K., E. Torun, D. Ozen, G. Yiicel, M. Akan
and K. S. Diker (2015) Effect of Lonicera japonica
extract on Mycoplasma gallisepticum in naturally
infected broiler flocks. Br. Poult. Sci., 56: 299-303,
DOI: 10.1080/00071668.2015.1022711.

Shakya, S. R. and S. N. Labh (2014) Medicinal uses of
garlic (Allium sativum) improves fish health and
acts as an immunostimulant in aquaculture.
European ). Biotechnol. Biosci., 2: 44-47.

Shang, X., H. Pan, M. Li, X. Miao and H. Ding (2011)
Lonicera japonica Thunb.: ethnopharmacology,
phytochemistry and pharmacology of an important
traditional Chinese medicine. ). Ethnopharmacol.,
138:1-21. doi:10.1016/j.jep.2011.08.016.

Syed, S., N. Fatima and G. Kabeer (2016) Portulaca
oleracea L.: A mini review on phytochemistry and
phramacology. Int. J. Biol. Biotech., 13(4): 637-
641.

Wang, Q. K., C. X. Chen, Y. J. Guo, H. Y. Zhao, J. F.
Sun, S. Ma and K. Z. Xing (2011) Dietary
polysaccharide from Angelica sinensis enhanced
cellular defence responses and disease resistance
of grouper Epinephelus malabaricus. Aquac. Int.,

19: 945-956.

Xiong, J., S. Li, W. Wang, Y. Hong, K. Tang and Q. Luo
(2013) Screening and identification of the
antibacterial bioactive compounds from Lonicera
japonica Thunb. leaves. Food Chem., 138: 327-333.

Xie, J., P. Xu, Y. He, Y. Cui, J. Ming, Q. Zhou and L. Pan
(2012) Effects of anthraquinone extract from
Rheum officinale Bail on the physiological
responses and HSP70 gene expression of
Megalobrama amblycephala under Aeromonas
hydrophila infection. Fish Shellfish Immunol., 32:
1-7.

Yang, Y., H. Luo, X. Song, L. Yu, J. Xie, J. Yang, R. Jia, J.
Lin, Y. Zou, L. Li, L. Yin, C. He, X. Liang, G. Yue
and Z. Yin (2017) Preparation of Galla chinensis
oral solution as well as its stability, safety, and
antidiarrheal activity evaluation. Evid. Based.
Complement. Alternat. Med., ID 1851459, 8 pages;
https://doi.org/10.1155/2017/1851459.

Yonar, M. E., S. M. Yonar, U. ispir and M. S. Ural (2019)
Effects of curcumin on haematological values,
immunity, antioxidant status and resistance of
rainbow trout (Oncorhynchus mykiss) against
Aeromonas salmonicida subsp. achromogenes.
Fish Shellfish Immunol., 89: 83-90.



<ERACEE YDA AW B POk F BB BR B R E < U RO TR T 53

Effects of Lonicera japonica Extracts on Disease Resistance Against
Streptococcosis in Barramundi (Lates calcarifer) and
Fourfinger Threadfin (Eleutheronema tetradactylum)

Jiin-Ju Guo®, Po-Yuan Chang, Chen-Yi Lai, Ru-Chian Lin, Yang-De Chen
and Feng-Cheng Wu

Tungkang Biotechnology Research Center, Fisheries Research Institute

ABSTRACT

The barramundi (Lates calcarifer) and fourfinger threadfin (Eleutheronema tetradactylum) are economically
important farmed fishes in Taiwan. Due to intensive farming and extreme weather conditions, they are prone to
bacterial diseases, especially streptococcal infection. Lonicera japonica is rich in polyphenolic compounds and
has broad antibacterial activity. In order to enhance disease resistance of fish, this study aimed to prepare extracts
of L. japonica to examine their antibacterial ability in vitro and their effects on resistance to Sreptococcus iniae
infection of the barramundi and fourfinger threadfin. The results showed that the total phenolic content of L.
japonica extract was 2.4 times higher than that of the crude drug source, and its chlorogenic acid content was 7%.
An extract concentration less than 281 pg/ml had no effect on catfish gill cell proliferation. The barramundi and
fourfinger threadfin were fed diets containing 0, 1, 2, 3, and 4% L. japonica extract for 14 and 28 days, respectively,
and then challenged with S iniae. The results showed that disease resistance of all groups given L. japonica extract
was significantly better than that of the control group (p < 0.01), and the highest protection afforded was more
than 50%. In conclusion, the best application method of L. japonica extract is 3% in the feed of barramundi for 14
days and 4% in the feed of fourfinger threadfin for 28 days.

Key words: Lonicera japonica, Lates calcarifer, Eleutheronema tetradactylum, Streptococcus iniae,
antibacterial activity
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