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Abstract The antibacterial effect of the drugs against Vibrio alginolyticus in vitro and the drugs on the resistance to diseases
of Epinephelus coioides were studied.. This study aimed to screen of traditional Chinese medicines formula and Chinese and
western medicines formula which can prevent V. alginolyticus diseases of E. coioides. We had the bacteriostatic test on
traditional Chinese medicines formula against V. alginolyticus in vitro. The ratio of Terminalia chebula, Radix Paeoniae
Albae and Licorice of Chinese medicines formulas I ,II, Il are 0.9 1 1.3 :0.9. 1.2 :0.9:1.0. 1:1:1 respectively. The
groups with 3 replicates per treatment of feed containing the drugs feed additives at 2.2% respectively, were fed to E.coioides.
The ratio of T. chebula, R. Paeoniae Albae and Licorice were different in Chinese medicines formulas trial group 1, II, III.
The ratio of T. chebula, R. Paeoniae Albae, Licorice and enrofloxaci were different in Chinese and western medicines
formulas trial grouplV, V, VI. Results reveal that The concentrations of Chinese medicines formulas III (200 mg/mL) was the
best formula. The mortality for 40 d in test groups were as follows, control group I >control group IV >control group 11>
trial group III>trial group II > trial group I >trial group V> trial group V1> trial groupIV >control group I . The ratio of T.
chebula, R. Paeoniae Albae and Licorice of Chinese medicines formula I is 0.9 : 1.3 : 0.9. The ratio of T. chebula, R.
Paeoniae Albae , Licorice and enrofloxaci in Chinese and western medicines formula IV were different. These are the best
formulas. The Chinese and western medicines formula is better than the Chinese medicines formula. Results showed that by
adding the formulas, the capacity of disease resistance can be improved.

Key words Epinephelus coioides; Vibrio alginolyticus; Chinese medicines formula; enrofloxaci

AL AR RSP EE XIS RFHEAFZ — EEKR, WEE A OFRE
FIURE B AT 4 ORI % 58 % B 38 0, 25 Ao B e FARUR B, R LRk A ok PR E I AU B R . TR R
SN (Vibrio alginolyticus) /& /™ & & 1 . MF . U253 K FRGE S W0 1) 800 1, 0 45 90 JE 6 62
(Tranchinotus ovatus) 31, k%% £ (Larimichthys crocea)®l. 41 % (Lutjanus sanguineus)PlZs, ¥ N &
SRR ERPIGE, TR I T R R E B TR S VB X G AR IE . 1 B A
IR fE 5 H i e O, B gk R, e R g b K 7 7 A R A S SRR R (R T R M AT E . B
EPUERNTIZNE, WA E AR I, SRR M. PR SRR B R TEK
PRSI B A 7 TR B R AR R B 70 12, B 5 R TR R AT B AR, Ei
2B 2 25 3 9 . ¥ %5 (Radix acutellariae). % Hi(Puerarin). % i%(Coptidis rhizoma). <:4R1E
(Honeysuckle) fl 4k # 4 (Isatidis Radix) % & J7 H 245 RS $2 mn FLAN s il e % A bioms 22 fg 71081, F 2 iz
OB TR g . A E AT AT P 2 AT R 6855 F B v A, (ARG 2R TT
B 0 ORI

FEAS S50 3 vh 24 5 78 24 60 v B IR AR A A R B 72 R B, 60 mg|mL ()3T~ (Terminalia chebula).
9 A5 (Radix paeoniae Alba). H %i(glycyrrhiza uralensis)H ik = Bt 5 75 o 24 % v 35 9K 5 1 410 N
25.8220.876 mm, G 1E IR BURE . BT Vb B 0k VR 9T 410 A Bl B4y 30.549+£1.576 mm, ZHi
RIS RO . AT X LA AR 7 S A SO e NARE, MR TR B
P ST 9 HA) AR 5 40 B #1 (Epinephelus  coioides), #E4T o 24 52 77 55 v 4 25 Bk AT ISC U7 16 9T RCR BEATHIE 7R
W72y, IS . AR R, D B IR B VA R AR R

1 MRERE

L1 FRBEAEAPAXNBRMEEIADEHRR LR

A3 B A T ST TR B 58 K K 7 2 e 1) 5 o R v R % 1 AR 0 SE 30 AR L,
FEONEE 70 5 BB B, R IR R RN 2 A LB Wik RE IR T 28 C M EIEES R 8~12 h, H
STECERK A E . IR 20 (PBS) B OD fHM 05 (W ELN 108 cfu/mL), BT
4 CUKFE N IRAE 5

T8 Ik 1 B A A0 ) S5 0 0k 2 I 2GS K A SLIG % i i 25 BRI 5 W . [
A, HE, RUGBHE TN A%, R, BEwE. 5087 il F. a%. BEEEA
0.9:13:09, EHHHET 1. A, HEWH AN 1.2:09:1.0, EHFFHEET=1TF. A
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Ay HERGIN 10101, W, @A HEW T RITZW AR AR . Kb 251 7 PR T
WK, ETHENESR, FETEAHBKIEN, JERAKINH 05 h, fHARSEMR. 12
SR 75 VA TR 24 T AR 249 1 R R B Dl 200 mg/mL. 220 mg/mL 1 240 mg/mL .

I3 77 =I5 Fp 2 0T T ST AR A4 B R KA EME, PR EIN 10 mL KE G
LB [EfhEFRHE, FrdtlfE, AETREAGNEFRIPEEERAN 4 NMER, BARFRES. B
15 mL [ LB AR FREIR S, FREINCENG, BEE 5B 3R, Wi EE N # R 2 108 cfu/mL,
P A 0.1 mL BB, WA, FRfmaiks, HBHMRE 1 AL mA 200 vl MIEH K
R, 7R 3 AL RIS AE 24 240 mg/mL =FhANE 253 200 wL, BT 28 CHKMT
fHIR G 7% 18~24 h, WEINE B, JFH SupcreGl B v& T /i e /30 14 P & 6 FH A (UM IR BB
PR WS A0 EE B N, AR 3 IREE . THECEFIME, AT RO AT, MR AR B B KN A
SEHANEBE IR . 45 BHEbRME: MH B =20 mm NHREBUR “+ ++7 , 15 mm<{lI# H% <20
mm N EE “++7 10 mm<HIE E A <15 mm oAH R “+7 R E AR <10 mm REETE R “-7 .
IR2FEAERAEFPAHSTFEARAER AT ANAREINRRLER

SZIG 245 4 WF BAT . BT E AR 5 255 ¥ h 2 2 LR i (FW177, RETH
ZHRER A IR AR M RY) 150 pm, RGN L= IE IR AL, SQW-60, th R =35 A
BN EIRAFD gt — DM, HEPRK A K/NA 5~10 pm, WEBMZH&H. 480 1.
A, BE=ZB0h R 5. A%, HE, B EhmGBHAE . et hEdrD
B LR A R A B A w34 SEISARRL o A a2 7 B 2 ) 7). R a2 ), 0 HE 2 AR
BRI B E 2% 3 M B2y, T 65 CHAG T 24 h, FHMk T FL14E 96 um Fi4E
RE €. A R 2 % LA S 0 B R A B A B A R A s R R, R BN 2.2%. ik
e Rk S R R FLAE 180 pm TRZRIEUE, K SRS RS SLX-80 BUHT AL A RO A
B, BHAA 1.0mm, T-45 CRMETF, RE{HZSH, 7£-18 CIKMAH IR

N LB S 7 259697 40 B f0 S O B N TRRGLsaG, SEIG TG A e AT G s e, i@
o o AR A A B s 0 A R R, DA 80%fh & AR RE (H I AT F AU T N SEIG B VROR E . AR B4R R
MR FRET LR AR, AR AL £2) cm, 7 1 tEFRKFMALE T ER, Bxr1 FH, ok
FooE TR . O AE 2 I Ag B R A A BE A BE AL 2 ST IG X REAH, R K 20 B, o lAE
18°CHITEI K FRHE 2 G N N PRI 9% 1 )8 . ) 10%cfulg F ¥4 8 I T8 TR VB0 32 ik M AT 0 . X IB 4
R AP E A PBS kSt AR5 0 A 2 H f i N SR KR AT IR IR . S W R T
CPERRE, f@fefa) . XTIRZA I RN, Mg .

R TR SR T ORERINWF @ G347 © BN 09:13:09)  SEIAT (R
T s @AY D HEN 12009 1.0) o SEIGANT BRI D AA) C BHEN 1.0:1.0:1.0) ,
I8 A1 35 R s SN B I

HPE 2GR U S SRR IV CRERLINGT 7 L (gAY L B R L BBV AN 09113009
1.3) , AV OREEMW T - |Ay - HE D BEYEN 1.2:09:1.0:09) , SEIRA VI (E1E
BT 7 34 - B BAEW AN 1.0:1.0: 1.0 1.0) o B 54 G BT VR IT SR X
o, SEXTHRZAIT CMEARRIIN 2.2% MR 5k, W H EHH/KEGERAFD « XTHRAIV (RN R &
FHOR 22% KR HAETH, WAEETHBAEMARARD , BAOLBAMY A KE 3 ANES
M, LIIME, BHT 800, 17: 00 #%ME 2 Kk, HEENEMAETER 2%~3%, HREEK. HE
THOUERE . fPaiEaERBakimE. HikK 1k, HKERSERE) 13, SLitarls mldhdsinE 7y
HELZGHIR . R P2 A, 6 R AR R

RRAFFME I L FAZEE O (W 40 ), IEFRFERMICTAE O, MR ERT A, IHH
KRBT % (cumulative mortality rate, RCM, %).

RCM= [(No - N)/No]x 100%
A, No NSLIRA)f A, NOASDIG S L, ST SCTEARA I o B — 41 0 47 A A7 17% T 4k 4582 DA



E AR R AT MR (WM ABOERE . FEEIETR R S aseTmE) .
1.3 BIED T

K H SPSS 13.0 Gu it B4 % H a3 AT B it 5 A, Je X SLIe B i3 AT SRR 2K 7 22 73 AT (ANOVA),
Heym L ¥ ME £ bR 2 (mean £ SD)E 7w, FFE4T Duncan K2 5 HL 40 M T 305000 22 7 8 38 1k (P<
0.05).

2 4

21 EF=BRAPHBNELR
7 ARy — IR T MR 2L T = BT SRR, BRI . AA . HE
el 120091 1.0, HUydhmE s =W AR, HELLE 1010 1. Z R iy — i 7.
FAT HRLEBIDy 0.9 013109, MEEARIMBUR. A/ 2454 H & H REIE 258 10 3 24CR 5 1 PP
fili, W AT HERGIY 10101, Z9WKEWmmREZ 200 ma/mL, & i EEIR T7 41 B f i e R
WBLTT (R D o
B1 SR L A PR A

Tab.1 In vitro bacteriostatic effect of different concentrations of traditional Chinese medicines I, Il, I11 on V. alginolyticus
R RC T 25K IR R I (mg/mL) 174 P8l BL4%/mm bacteriost atic HET UK E
Chinese herbal medicine w:tg?ncentration of Chinese medicines in circle(value) relative
sensitivity

HTHZEL )T —  Chinese medicines | 200 27.57041.012 4+
220 29.481+.312 +++
240 30.664+1.812 +++

ST Chinese medicines 200 32.37041.512 ot

I 220 3471141517 R
240 36.68842.712 +++

SR AREIT= Chinese medicines 200 30.670+1.362 4

1 220 32.281+1.812 + 4+
240 33.58442.012 + 4+

XL CTERIAKO 0 0

control group

TE: GERAE bR T EAR =20 mm O9AREUR “+++7 , 15 mm<HNE AR <20 mm OyEE “++7 10 mm<HIE EAR <15 mm
7 B EAR <10 mm (R BETE R “-7

Notes: sensibility of bacteriostatic activity according to the diameter of inhibition. Diameter of inhibition is superior or equal to 20 mm, the sensibility
is extremesensitivity(+++). Diameter of inhibition is from 15 mm to 20 mm, the sensibility is high sensitivity(++). Diameter of inhibition is from
10mm to 15mm, the sensibility is shight sensitiviy (+). Diameter of inhibition is from inferior in 10mm, the sensibility is insensivity (-)

2.2 HEANMNBABHRER

XTHEZH AN N TRl A B, SEIGZH S A RIBE B ol anak 2 B TPk 43 il s i ot = 70 2
N 22%E T AR A 250 . BRSNS RIS 6 d J5, AR A BE Rk Ik
i ETCIR .. B aA K, BN RE OB, IR, BAEHImn. SR8 FFbOCA © i
HETAM, BETL, RN EYLD. SEAEILTHEARDUIXSEER. X&EE 40 d NS4 EKE
T TRE, MIEG 40 d SARFET-RIHTHE, it &H a4 rnE. &4 40 d Efm
PET- R LA P HRZE 1T > %R ZH IV > 0 R A 1T > S B 1 11T > S 41 11 > S 2 1 > Seig 2 V > seid

HOVI>SEZIGHIN > XTHEA 1 . SCW s /e B [ Cembkl, f@m) M@ EREE, RIEEAN
100%, HEIAIIREIESR, LWRE. MRHANTEHEEBRFES)E 6 d, 8T 1 &, 7-25 d NIET:m g,
BT 20 .

G E TR, LI T, 1. NIERERESN G 8~12 d A 1 EMILT:, 26~32 d ANFET: =&
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1. 44~51 d FET-% N 100%. 3 41f1 40 d MIFET 50524 30.00%. 32.00%. 35.00%. AT 4 &
RSEEGH T > SEEG AT > SE 80 H 1T, SEEG2H MR R I 7 A A5 HE Sy 091 1.3:09 MHAE R
7 B R ROR B i AR 7= F 29907 U IR AT, o FRZELIV 40d BET- % A 85.00%. 95%, FET-
KT AHER T .

HRPE 2B A . SEIGAHIV. VIL V40d #IET:% N 15.00%. 28.00%. 25.00%, SZIGZHIV
PTG, U ZAWGIT B AR B AF, B 8. [AA . HE. B EEN 09113
0.9 : 1.3, A H HZRIT AN IBANT. SHBALIV40d FIET-F N 85.00%. 95.00%, FET-H & T A
HBC T

L} A 0 R T 24 T ) 25 0 1 AR s A BE R B 0 B R TR R AL SR RS I . A
A B T e AT IR T R A BE AR N . YR IT RO T AE PR R AR L. R AT
Bl TR AT H SR R VD 2 4 ) v v 25 16 R VR s R Ll 25 85 5 T s

F2 PR T2 5 2575 K G 25 VE ZE RN R A £ g R L

Tab.2 Comparison of survival of poison bait group and non-poison bait group after 75 days’ feeding with compound Chinese medicine and
western medicine

AbFRZH HLRMTNIMG  50%3E I [al/d 100%ZE Lo fEl/d 40 d BRITFETH /%
treatment group time of the first death  median lethal time  time of 100% death  cumulative mortality rate
pugiceil 0 0 0 0

control [

[ERERaRicEi || 5.67+0.58 6.33+0.58 24.0040.00 98.331+1.53

positivie group II
S T 7.331+0.58 25.00+1.00 42.67+1.15 29.00+1.00
test fish group I
SR T 12.0040.00 31.00%1.00 50.0011.00 31.33+1.15
test fish group I
SEEGZATIT 8.67+1.15 29.0041.00 47.331+0.58 32.33+252
test fish group 111
SEIGA IV 14.33+1.15 58.33+1.53 74.00+1.00 15.33+0.58
test fish group 1V
FEHV 12.6740.58 53.671+1.53 63.671+1.53 27.0041.00
test fish group V
SEGA VT 9.67+1.53 49.00+1.00 60.00+0.00 24.00+1.00

test fish group VI

o BEAHTIT 5.33+£1.53 7.00£0.00 40.67£1.15 85.00+0.00
control III
XFHRAH IV 6.001+1.00 8.331+0.58 40.33+0.58 94.67+0.58
control 1V

VE: GTRRLE T (AARME ) o XTHRA T ORERL, i), SLIGAONREINE R . LI AE TS SR d T ORERIn

Fv BA S HER 09:13:09) . SIGATT RERINATF. AA. BHAY 1.2:09: 1.0  sLIANT ORIAEEINTF. A4, B

A 10:1.0:1.00 o SEEGAIV ORERDINTF. AA . HE. BV EN 09:13:09:13) LAV (RERINEE: 7. A

HE, BifybEN12:09:1.0:09)  SZIRA VI RN -7, AA . HE. BEdERN1:1:01:0 0, XHHRAND (REENR IR
BOBUN 2.2 B  WTIRAEIV (EADRNR IR B BN 2.2% K3 A% 750



Notes: the different lowercase letters represent the significant difference (£<<0.05). Control I (basal feed healthy fish) . The test fish groups
containing the drugs feed additives at 2.2% respectively, were fed to E.coioides. Positivie group II (basal feed diseased fish),test fish group I (the
ratio of T. chebula, Ra. Paeoniae Albae and Licorice of Chinese medicines formulas 1is0.9 : 1.3 : 0.9), test fish group Il (the ratio of T. chebula,
R.x Paeoniae Albae and Licorice of Chinese medicines formulas Ilis 1.2 . 0.9 . 1.0), test fish group IlI(the ratio of T. chebula, R. Paeoniae Albae
and Licorice of Chinese medicines formulas Il is 1 - 1 : 1), test fish group IV (the ratio of T. chebula, Radix Paeoniae Albae and Licorice of
Chinese and western medicines formulas IV is 0.9 : 1.3 : 0.9 : 1.3), test fish group V (the ratio of T. chebula, R. Paeoniae Albae and Licorice of
Chinese and western medicines formulas V is 1.2 . 0.9 : 1.0 : 0.9), test fish group VI (the ratio of T. chebula, R. Paeoniae Albae and Licorice of
Chinese and western medicines formulas VI is1: 1 : 1 : 1), control [lI(compound BanHuang San), control [V(compound Rhubarb and G.

chinensis)
mpmm 5 % 3 BRZH 1| Positivie group |1 @154 | Test fish group |
ey 151526 || Test fish group |l @ (70054 111 Test fish group 11
@3 5520 |V Test fish group IV emome i3 15 2BV Test fish group V
KU 4B VI Test fish group VI B4R 11l Control I

=5 {8 ZH 1V Control IV

20 — ...

. = e

D)
)
(D

16 o
14

12
10 ..
6 YA e o e

mA

: oot

TG HE/ind
number of dead fish

3

O3 4 xx‘éé

1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73
B8/ R
time/day

PR 1 R AT T R 24 24 AN [ B () B S B 4 o T 2 SR T A
F A NG T B R R AT AE 3 7% 7 (P<<0.05)

Fig. 1 Motality of fish fed with Chinese herbal formula bait for different time in experimental and control groups

The different lowercase letters represent the significant difference (£<<0.05)
3 Wig

240 LUK AE W B 55 M 1) I 58 A B B 4 B R BT B, SRR R TRIRAR,  AH B I R T
FBE R RESE R R, [E A S IR OOk R 2 E N U 2 T SR R R R T, R AR
BEEA, MEARESCEHRES, miR LR, RBUKMEEFRBEER, JiAERIBIT S ERIR
WP . 577 v 2 Bl T 25T R VR T U O RO AT RS . 2 DT IR AN I AR I E 45 SRR
WITHAREASHER, AU E TR HE S S5, 5. A2 HEkEN 1:1:1,
LIRS AR BE 200 mg/ mL, AR T, A KU BRI BCR i i o ARAR AR SR 32 B BT ik
PR A BE ) B RCR T ARG R HR ST R VAL, 38 S AT IR G I AR S5 A Re S LR
So LA SRS AHE A RATAL, B 7 R B A K &G CSilurus meridionalis) Y
(Paralichthys olivaceus) . mifA#:fill (Scortum barcoo) . ¥ fii (Ctenopharyngodon idella) 5 E.4 #i
A KRR 022, Gy B2 B TR JE B P A8 (Oreochromis niloticus) ZET-3, {2t A K2
TR S S A SOl oh B2 fiE 3R 9T ML 4N KR ( Litopenaeus vannamei ) W 4E [ E  ( Vibrio
harveyi) 712 24, Gz, &, &M, WER. JrE. B, 580, Ha. . B
FITRZ) BB e JLAAVSEATUR T WSSV [PERE, TR RN 0.8%F1 1.2%254) (¥197 Rm iF 8. R %% 6
I i 5 24 ) 14 S 6illl ( Carassius auratus) e 771251, & J5 i 255 77 3% i £ ( Pelteobagrus fulvidraco) /) iz 45
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Jr 9¢ B /R AR EC B ( Yersinia enterocolitica) iy 2 45 1280, Wi B 25 5 7 570 Wh R . RE B ar g T f
UREE R . DL B SR BT S AT T s SRARL, MR I 1A A H R 0.9 1 1.3 0.9 MR
YEIT VA OB RO R . BRI I T A R 25 5 7 RE R VA TT R A BE £ VA 9
B o JRIT BRI T A7 W 2B . K3 LA TR

B B e &8 @MK= sh Wi F e w F LB 259, o 2 Fh gl i Vi A Br T . BisT A
JBEVERRZS G, I KT, KSR R . R R RIEKEEN, TR
LRI ERG, TR E . TR AN E R UK. LR EE RS RS A
WAL BV B A F 25 5 AR AR B AR UL P . RS B b A IR 2 BT v PR A IR
Al REKIFE@A6 C. 25 C). AEZ 275 (10 mg/kg. 20 mg/kg)MIA [E 452577 RO HE) &%
KAET, BV BT TR YR T v R AR R b R R AR Y, (B B TR, (HEER
SEAEFEH, BUAERMK I 5 5803 B R w25 . 2GS iR KRB — 5 b R 3 %
FIGIT AR, ATk R B 2GRN0 B 2R Sk 20 (AN R 2T AN S i T 45 RS AR AL, ffE T
55 B b BLBE 6 B ECAT i ( Pasteurella multocida )R A B IERUR, TH25 FI64E R A0 W R A,
T2 3 B m AU PUR AE /10, thERE . ST AR R RA R AR ), SRR
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