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ABSTRACT Dark-thin syndrome often occurred at stages of larval turbot Scophthalmus
maximus s causing lower metamorphosis and more than 80% of mortality. One bacterial strain
was isolated from the diseased larvae, and it was confirmed to be the pathogen causing the dis-
ease through artificial infection tests. The pathogenic bacterium was identified as Vibrio splen-
didus by conventional physiological and biochemical tests as well as 16S rDNA sequence analy-
sis. In addition, histopathological studies demonstrated that the bacterium could cause infec-

tious changes in the liver, kidney, spleen, intestine and brain. The effective components of 11
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Chinese herbs were extracted respectively by the methond of decoction, and they were tested for
the susceptibility against V. splendidus. The results showed that Galla chinensis and Radix
pulsatillae had the best inhibitory effect on the bacterium, with minimal bactericidal concentra-
tion (MBC) of 25mg/ml. MBC for both Phellodendron chinense and Herba andrographitis was
50mg/ml. While Chinese angelica , Radix codonopsisand , Eucommia bark , Codex fraxini,
Flos [nicerae, Boswellia carterii and Commiphora molmol had the weakest inhibition effect
with MBC more than 100mg/ml. The preliminary tests indicated that G. chinensis and R. pul-
satillae were good treatments by oral and immersion administration.
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1.5.1 4 DNA #3# R

WA AR T TSB AR Fe bk B, 28 CREFR I . WU — W& B IF T 50 pl W 28 Kk, T 100 C
K 10 min, B H 5 12 000 r/min #5.0 5 min, B E I EAE R PCR KBB4 .
1.5.2 16S rDNA A B # PCR ¥ 3%

21Hyk 16S rDNA JEF P 8 15@ o1 9, IEm sk 27F . 5'-AGAGTTTGATCCTGGCTCAG-3', =[]
14k 1429R: 5'-GGCTACCTTGTTACGACTT-3", ¥ '® 50 pl WK . PCR ¥ 38 1 S 0 AL ¥ My : 94 C i
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W BRI LUK TS AMT TSR AR B
1.5.3 @A 555 541

PCR ¥y B4 TAY) TR ARARA RN . & PriliE )75 5 GenBank H4IE 1 16S rDNA J¥
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JEAERRER 8 FLLASM A AL A 10, Y i I TR Ak CRlA IR GED B8R IR G 4 2005 T 28 C ORI & rh 48 R B 57
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R 22 B JRE S % 1y » SR T B SR AL i B 1 0 £
— R JG T~ 18d B £ R B S SR AT 10096 L FE TS AR TE
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S AR e AR PR BRI IR, Sk AR VIR TN SRR A Bl Fig.1 Diseased turbot larvae
e, SR EY AEMHE MBS/, K F R ,7}':‘7&%1'& Wi with dark-thin syndrome
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Jr B RS Bk IC S SDRC-HS-1, APT 32E 20 B [ 3l 8 5 X 11 3l 132 ORI T332 BOR R 45 2 1 ik SDRC-
HS-1 PR S R 3 o AN AT 4 32 AR A . AR O 28 AR LA AR AIE (3R 1D, W Bk SDRC-HS-1 2 %5 2% [ A
PEGE AR BT 2) T8 v 5 R o0 AN B A7z s P ST B 2o 480 A0 0BG S 0 R L % O/ 129 B HL, S)7 4k
K G R ROK i 5 TR R i V-P 5250 35 g VRS 55 M A R iy AR IR BEVE LA e 4 ~ 40 CHREAE K.
P2 B0 TE 1 2R AR AR 5 R A PR B 2 00 CEF TURSO R R At A 5Q SCRR Hh 4 38 09 A 38 AR AR R AR AT 8, &
PZ R S9N Vibrio splendidus T AHIT .
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PET . 5 AR IRAR ] . DI G B T (1 52 96 21 0 rp 00 B A5 20 R IR 13 000 488 1k » i 4 R O 8 38 A4 )
FR . 45 SRR I B bk AT DL R S8 B i ) A BRORE O S BUET .
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X 8 R AT 12 BRI IOM S L 45 R s g R R JEFJIE L VR L JRLE L i T R M 4 S B — R B A 4L VR
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£ 1 S EE# SDRC-HS-1 418 L4514

Table 1  Biochemical characteristics of the isolated bacterium SDRC-HS-1
Kriam H o Test items 25 B Result Kriami H  Test items 45 Result
W2 YL, Gram stain — AW Amygdalin -+
BETE Motility + FLBE Lactose —
4 C + K & 2 UK i fitf - Arginine dihydrolase —
20 C + HEBE Glucose +
30 C + H M Mannose —
35 C + 2=k Rhamnose —
40 C + HERE Sucrose -+
0/129 UK Sensitivity of 0/129(10 pg/mb) + % " H#E Melibiose -
A4kl Oxidative enzyme + AR Maltose —
B LA Catalase + 5 G R  Ornithine decarboxylase —
H,S %4 Production of HyS — {45 2 i % i Tryptophan decarboxylase —
T lE £ 8 i Nitrate reduction + i BR R Lysine decarboxylase —
Wik Gelatin liquefaction + H#E Mannitol +
V-P Wi V-P reaction — Bl F7{F1 K Arabinose —
B RSG5 B A @ K74 Pigment produced on medium plate — FUfE  Sorbitol —
TCBS E4: K Growth on TCBS plate Y JLEE Inositol —
5[ »= 4= Production of indole + N-Z, Bt 45 % B e N-acetylglucosamine —
© iz Adipic acid — % H Urease —
YRR Malic acid — FrERR  Citric acid —
# 2, 1 Phenylacetic acid — %72 Quininic acid —
B-2LFLEIT S p-galactosidase + B-Hi % BT HE  p-glucosidase +
Wt PR — BN Y Yellow
-+ :Positive; — : Negative; Y: Yellow
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. ) Karyopyknosis of The head of affected larva is out
Fig.2 Gram-stain of Fig. 3 Histopathological of the normal proportion

neurons(Narrow arrow) .
to body size( Hollow arrow)

bacterium SDRC-HS-1 changes in the affected liver

Lysis of the neurons(Hollow arrow)
&4 i 2H 4R P JHAAZ Ak (< 400)
Fig. 4 Histopathological

Ulceration and atrophy of the internal
organs and tissues(Narrow arrow)
B 5 iR A D) R (<40
Fig.5 A section of
the affected larvae

changes in the affected brain
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2.5.1 16SrDNA £ B & 3

Wat5 4 27F A1 1492R ¥ 141 SDRC-HS-1 () 16S rDNA L P51 8 9 14 14 B B it
I L VKR L 75 3] 1 450 bpZi a1 v B (Kl 6)
2.5.2 16STDNA Z% X Aot

KA TR Y 16S rDNA JEHFE GenBank k{7 A JEPER R T MIF I HEIT RELE . SR KM,
SDRC-HS-1 5 9t J& 41 78 41 5 — #F , SDRC-HS-1 5l 2 5% & A4 B 57 19 43 =2, MBI 25 21 99 %%

T 1. 0% 1Y 3 i A
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2.6 ZHYERKE

TET e T 11 R s 24 v, oA 0 Sk 55 100 2% TR 00R I i
H MBC ¥4 25mg/ml, M. 7.0 ¥ K Z . MBC 2§ 50mg/ml, 4§
H 32 KA 2 R AR AR LA RN 25 10T RS TR RO 8 25 MBC
H KT 100mg/ml(FE 2),

3 g
. & 6 H#k SDRC-HS-1 16S rDNA
T 35 6 A B AT A AR LA AE RRAE AT 16S rDNA [ 3 3 1) 25 S 4 7

B4 S R 4 9 7 A9 (6 95 BBk SDRC HS 1 Bt %7y Fig 6 Electrophoresis of 165 rDNA gene
FRSINTE . AT AR A TR 2 P AT 0T A e 5 [ R sy eaion of strain SDREHSH
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U.proteobacterium(AJ311967)

V.aestuarian(AF172840)
445 V.2P44(U57919)

959 V.tasmaniens(AJ514912)
343 4‘?_2':V.pseudoalteromonas(AF53978 1)
V.pseudoalteromonas(AF539779)

V.pomeroyi(AJ491290)
567 e V.splendidus(AJ515218)

990 590 V.splendidus(AJ515219)
‘—'?S—CV.Splendidus(ABOSSO.’aO)
896 SDRC-HS-1
1000 35~ V.lentus(AY292936)
999 V.lentus(AY292935)
—V.vulnificus(X76334)

1000 744 V.shiloi(AF007115)

703 133 Vscophthalmi(U46579)
V.tapetis(AY 129278)

304 L.anguillarum serovar 01(AY069970)
100 L.anguillarum serovar 02(AY069971)

K7 #4E 16S rDNA JF5# @ SDRC-HS-1 i R G kK &
Fig. 7 Phylogensis of bacterium SDRC-HS-1 based on 16S rDNA sequences
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Table 2 The effect of extract from Chinese herbal medicines against V. splendidus

A 07 B B A% (mm) /N R (mg/mD) I/ A R (mg/mD)
thR 2 . ST . o
Herbal medicine ' Dlafmete%’ of‘ Minimal 1nh11')1t0ry Minimal bacte'rlcldal

microbiostatic circle concentration concentration
FAEF Galla chinensis 26 12.5 25
Hk% Radix pulsatillae 22 25 25
WA Phellodendron chinense 18 25 50
0% Herba andrographitis 16 50 50
MIH  Chinese angelica 14 100 100
%% Radix codonopsisand — — —
KAl Eucommia bark 13 50 100
Z i Codex fraxini 18 50 100
446 Flos lonicerae 14 100 100
HA Boswellia carterii 15 100 200
& 25 Commiphora molmol 12 200 200
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”.non-bacteriostatic and bactericidal action
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oIVTR A0 A P 5 s AT 20 R s 2 S8 2 LR B 2R B BRAE L 3L A R 2 0 A ST I TR R A
Al . F TR (2008) M€ 5 Fft i 16 BOR 18 X 34 B rp 55 25 URYE I S B0 b A5 B A% T A Sk A Sk
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M7 AEAE 22 25 SR TE K™ dh U Z e M 5 22N 5L 0 F IR AR 7 R S B AR (K IR b 2 22 . K]
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