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doEm, AREY”, B OHC, KER, £ #

(L. Wi R W ZOKE S e IR %, BilE 2013065 2. BIIEPERS: EIgK™ SR8 TREEOARBE T o, B
2013065 3. 3% = TR S L A AL HE L VIR E R HE 222000)

B WIS R R AR R R R R 25 ST ), DL AR B B A I R HXHL B
e A, (R P A5 BRI 10 ) HAT R0 15 Pk 0 BT B v R 25 9 BE R b T IE 5C ¢ (VR X S PTR
HREZG AT 1RSI A 2 rb R 2452 05 50 , 0 — A0 e U AR R N v R 2 52 5 R R A R ST R
BORMEATITY . A5 RRI, B0 AR R St XYL AR B B 55 7 b R 2 IO 2k [ U 1
PRI BRI, X 2 ER AR B HEXHLL 18 /NI T Jo e R Y [ 7. 81 ~ 31,25 mg/mL, {H A ¥ X8 1M
TR AT AE OO, e B8 38 B RS AR B A Dy b 25 52 0 R ) S By, Hodm AR A e il 5+ 4
Sl 2 FEZBCAR F BT X 4R A B HXHL f) g/ MIVER i R BE D 5. 21 mg/mL, B8, v 5 2552 5 4l 571
X HXY1 HXY3 J1Y4 J1Y5 J2Y4 J2Y6 \WABIT A5 oAty o A 0 28 M D50 A4 1P i i B G 14 e /A0 B o o 4 2
3.91 ~7.81 mg/mL, BAT RAFEIARSMTRACR . ARSI E 1 0 b AR 50288 Ak R T v 5 25 507 il
FR SRS AT LU 1], S 4 EQ I B3 AR ) rp AR R B S 5 1) mh R 25 1 B0 T Sl

KB : R AR Bofh; P

HESES: S945.6 SMBRAREED: A

4k [C S B # (Aeromonas veronii ) & A4y,
FEIE ( Eriochetr sinensis ) 20 B P4 0 25 1) T 22 9 i
PR L X AR B SR S R, SR B
FER B, Y A TR RE A8 5 | vh A8 2308 B8 Wit
SE | o v A 28 B 1) B (IR BSOAE Ry 2.1 x 107
CFU/g; JH B AR kg e 4 QS B M B i
fdr v R GRS B Y AT IR R R BE 0 R S S E , X
H AR GBI (19 2 BB Ol 6. 92 x 10° CFU/
mL, PRI, AR 8 R e 24 TP T 1 45 o T
DLVEE OGP gy it P, s & 2R
BT TEA RAF B AR ROCR , 1 H A 5 7= A T 24
Ve, B R K ST 28 T R
FI R, D7E f D5 4E DQ o 1 v 2 2 1 B 18 A 2
AT 1B RE, BT X 48 8 ( Lateolabrax
maculatus) |55 ( Pelteobagrus fulvidraco) . %
141.( Oreochromis mossambicus ) BG4t FC S BA M
WA R A RS TR S R AT T
EENS R ANV N TN RS T N e Sl

Y Fs BEE: 2021-11-30 & E BHA: 2022-01-15

257 HNBAT ST PR, T A
A P R P 24 4 0 0k S AL T B S A
BEATHE o S, AR S A A A R T )
A 50 Fob 5 24308 A S50 B0 TR 4E TR
BRI % 1, 0 10 £ PR AT T P e 24 1 R
b SRFHIESS ¢ B30 v e 2 52 77 il 790 1) 24 ik
117U, I E— 2PN 1 v B 24 52 5 5 A 1A
SNPURRACR | A D 70 H 4 YR T8 A 1P R
(14 Hh 525 52 J5 R T A AR B R S0

BRIk

1.1 Riesrst

S0 FppRLZy (1), BRI b 2508 5%
HE VEFRR, W E 254 B (R ) A2 R
AR F] 0. 85% FACTHIA W, A 250 % A il
eI HXHL, 73 25 F 2R Hh AL 208 B i
TR A S 8 AR AT 5 P A R R 2 G
Mo B HXY1., HXY3, J1Y4, JIY5, J2Y4 . ]2Y6,

EEWE: ERIFE™ L AREKZRIH (CARS48) ; VLIRA 1G5 i BHE AF 545 H (Y2018-8)
TEE® A BN (1981—) , 5 i, BIEEz, 05 0 kK= s B %% . E-mail : hpcao@ shou. edu. cn

BEEE: % fE,E-mail:anjian520@ sohu. com
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Tab.1 Experimental herbs
82y PR 82y PR 82y YRt
Herb Test part Herb Test part Herb Test part

1514 Rhizoma coptidis R ZF T Andrographis paniculata T30 F3 50| K ff Eucommia ulmoides AN
JRA Caesalpinia sappan Pl A || EAT Polygonatum odoratum R FF Jasminum sambac 22 TE
K Radix et rhizoma rhei L2 T%& Syzygium aromaticum JERRSE |35 2 Radix sophorae H
f1#4 J Punica granatum B T B4 Artemisiae scopariae T RN MR Rhizoma phragmitis e
TA%EF Rhus chinensis - b doE  ||F3k%5 Pulsatilla chinensis R H ¥ Rehmannia glutinosa X
BHF Fructus mume RIS ||RAE Cinnamomum cassia THemt Bz || FFE2 Moutan cortex THEAR J7
I+A] Radix paeoniae rubra R 4T Rosa laevigata IR || WSS Scutellaria baicalensis THRAR
H i Artemisia caruifolia = %5 Forsythia suspensa JRERERSL || EARER Prunella vulgaris S
T3 Moslae herba T RN 757 Herba pogostemonis T4 3B [ G Cortex albiziae Tl Hz
WS IfiL e Spatholobi caulis i =3 ZEHiH Plantago asiatica THR4EL |9 B Acorus tatarinowii TRRAR 2R
AL Reynoutria japonica A ARZE H M Lsatidis folium - Jifaf Mentha piperita e
K1 Cortex phellodendri chinsis Rz MU Angelica sinensis R FERR F Arecae semen JREFh
2 Vi ¥ Ligustri lucidi fructus JBSRSL || M Pericarpium citri Fragh S || 8% Astragali radix pic
W HE Euphorbia humifusa o JI|# T Toosendan fuctus TR RS | W& Polygonum aviculare T
F+2 Salvia miltiorrhiza M ARZE [ Radix isatidis 2R =& Panax notoginseng X
- Artemisia argyi LR /NG Cephalanoplos segetum Tt b 5B | 7B Melia azedarach T B2
it Sanguisorba officinalis e BEAX Dryopteris bissetiaha R

1.2 HEHRIENH &

2 W8 T 75 B A1 7 1 6 P 2GR U
P P R 2 T 60 C e T AR Hhpk B fE
BHL50 g 2 ar, in 500 mL [ 3Kk, 5 30
min f5RTE , HE R KRE 30 min, BFESS 1 E
25 ; 2531 500 mL |5 3k K , SCKRTRE 60 min, i
VB 2 TEZ Y 2578 N 500 mL [ kK, Bk R
30 min, i UESE 3 AW, K 3 RN G TG W AR
% 50 mL ff 2GR A F] 1 ¢/mL, 121 C
FEKWE, BF 4 CORFIRFERE .

1.3 #RSEMEESERNGE &

2 WA AR V3 255 10 07 0 AT 4 PG
Rk YR T o R T DR G 1 4 PGB R
HXH1 ., HXY1, HXY3 . J1Y4 J1Y5. J2Y4, J]2Y6 .
WABL RN PR A 28 52 B s P A L, T 37
CHERIES 24 h 5, B E VR R TR S R W
Y, T 180 r/min 37 ClEIRIR T 1555 18 h, 5K
JE TR ERE FR K 100 WL 5] Uk A TE FR 3
JE VAR b, B F 37 CHEEKEFR 24 h J5H 0.85%
SACENAIRGE T 7 & B AR, R R B A
SRR I R R R, IR TR R
B 1 x 10" CFU/mL,

1.4 KRAEREANIGE
DhYE RS HXHL S8 B BTG R 2y

http: //www. shhydxxb. com

i e FH I A TR SR PR Ak 4 il
JE 25 HH R 24 2 RO A P05 M T 174 S /N4 R
¥ FF (minimum inhibitory concentration, MIC) , EJI
H10 325 2.0 mL JCRE I WA RS,
HARVETA 1 3G P 2.0 mL th & 2542
VRARE 24 W B R B Dy 1000 mg/mL, JR 2] 5 A
WS 2.0 mL fIn A 2 St v f 24 9 5 vk
4 500 mg/mL, SR 5 HCUCH IR AR AR B 22505 9 =2
A 2 R o R MR R 3l Oy 250,125,625
31.25.15.63.7.81.3.91 mg/mL, 3f: )\ 25 9 i
B 2.0 mL 355, KI5 1E9 Sl harmlimA
2 PR M T TR R VR B B 1 x 10° CFU/
mL, 55 10 30 VR 25 FHOF B S 24 9 R0 7
Wo ¥ 10 S E T 28 CHEREFFERFE 24 h
Je  FETCR AR K R B i v A 30 P ) 2 9 T
TR BE AR e N T R R A AT 3 A
FA7 o
1.5 HEHAEFHFWERAERLSH

DA4E QAR HXHL S H A BB, >R A IE
B8 AR X 1.4 AT 7 R B R
AT IR A, 23 B HEAT 2500 25 A A
grHr SRR AT
1.5.1 FZ550h

MR IEAS ¢ L7 R 33 Ly, (27) 1E
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IRF P F KPR (3R 2) , I A AL 5
HR R S MR 1. 2 Y O kBT R v
BEO 1 g/mL 9 v B 2 52 5 45, ok AU A%

TR O 4% 2 A KO A A 1 P 2 42 )y
7D 24 PG B HXHIL (1) MIC, 22 H 5 2
ST L. BR3P

®2 L, (2 ) EXRBHHES
Tab.2 L, (27)orthogonal test for primary herb analysis

Z K- Levels of factors

ALHR Test A B C D E F G
1 1(20 g) 1(20 g) 1(20 g) 1(20 g) 1(20 g) 1(20 g) 1(20 g)
2 1(20 g) 1(20 g) 1(20 g) 2(0g) 2(0g) 2(0g) 2(0g)
3 1(20 g) 1(20 g) 2(0g) 2(0 g) 1(20 g) 2(0 g) 1(20 g)
4 1(20 g) 2(0g) 2(0g) 1(20 g) 2(0g) 1(20 g) 1(20 g)
5 1(20 g) 2(0 g) 2(0 g) 2(0 g) 1(20 g) 1(20 g) 2(0 g)
6 1(20 g) 2(0g) 1(20 g) 1(20 g) 2(0g) 2(0g) 2(0 g)
7 2(0g) 1(20 g) 1(20 g) 2(0g) 2(0g) 1(20 ¢) 1(20 ¢)
8 2(0 g) 1(20 ¢) 2(0g) 1(20 g) 2(0g) 1(20 g) 2(0¢g)
9 2(0 g) 1(20 g) 2(0 g) 1(20 g) 1(20 g) 2(0 g) 2(0 g)
10 2(0 g) 2(0g) 1(20 g) 1(20 g) 1(20 g) 2(0g) 1(20 g)
11 2(0g) 2(0g) 1(20 g) 2(0g) 1(20 g) 1(20 ¢) 2(0 g)
12 2(0g) 2(0g) 2(0g) 2(0g) 2(0g) 2(0g) 1(20 g)

TE:A MBS B IR CORE; DOy O, EXIEE; FNEF: CNARE.
Notes: A. R. coptidis; B. C. sappan; C. R. et rhizoma rhei; D. F. mume; E. S. caulis; F. P. granatum; G. M. herba.

1.5.2 FHZ s HAR B

ARG 1.5, 1 3 0 14 r 50 25 52 5 il 50 1) 3=
R (B 20 g + 7T 20 ) AY2ERN |, B3t o
BHRRZE CIAR M AR B S AR L (27)
IESIRIR N AP 3R (3 3) |, I 5 A 45 K7
W £ P B2 LT 2 1. 2 75 19 D7 0k i BT S
WPEN 1 g/mL 9 v 5 25 52 T7 45 >R A —
iRk I 45 AL A K R il B s 2
J7 3R 2 R T HXHL f) MIC, 23 A7 A e
Ep=r i R T e I DR (S IS (52
AT,

£3 L2 ) EXRBAOMBATEIER
Tab.3 L, (2*)orthogonal test for

adjuvant herb interaction

K 2% 7K F Levels of factors

KbFH Test

A B C
1 1(20 g) 1(20 g) 1(20 g)
2 1(20 g) 1(20 g) 2(0 g)
3 1(20 g) 2(0 g) 1(20 g)
4 1(20 ¢) 2(0 g) 2(0 g)
5 2(0 g) 1(20 g) 1(20 g)
6 2(0 g) 1(20 g) 2(0 g)
7 2(0 g) 2(0 g) 1(20 g)
8 2(0 g) 2(0g) 2(0g)

TE: ANTEAR; B WS, CONARIE
Notes: A. C. sappan; B. F. mume; C. M. herba.

1.5.3  FlERiatr

AR 15,1 15 F 1. 5.2 it — 2P e iy b
255 T I 25 (F0E B/ ) M2 R A
W) Wit Ly (3%) IERC IR N K P (% 4),
IS H G KPS R E RIS 1.2
WA BT W R 1 g/mL By R 25
H R R E S A S KT
il 5 (%) 5 24 42 7 i) 750 %k 4 G SRR S HXHL ()
MIC,, #f i Hh B 25 52 5 i 35 b 32 2 5 il 24 1Y) e £
Befhfl . AR 3 P47,

R4 L (3) EXRBAMELGNBANREREN =
Tab.4 L, (3*)orthogonal test for the optimal

doses of primary and adjuvant herbs

K&K Levels of factors

AbFE Test " B C D
1 1(60g) 1(50¢g) 1(20g) 1(20¢g)
2 1(60g) 2(40¢g) 2(15g) 2(15¢9)
3 1(60g) 3(30g) 3(10g) 3(10g)
4 2(50g) 1(50¢g) 2(15g) 3(10g)
5 2(50g) 2(40g) 3(10g) 1(20¢g)
6 2(50g) 3(30g) 1(20g) 2(15¢g)
7 3(40g) 1(50¢g) 3(10g) 2(15¢g)
8 3(40g) 2(40¢g) 1(20g) 3(10g)
9 3(40g) 3(30g) 2(15g) 1(20¢g)

T A NP B OAET s C O D A A .
Notes: A. R. coptidis; B. P. granatum; C. C. sappan; D. M.
herba.

http: //www. shhydxxb. com
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1.6 HEHEFHFINPEREEERSER
H R SMIE R

AR 1.5 951 12 /Y B HE 4L 45 S (h LU B Rs
FH 2R BT S B 1.2 A B 5 ik B
2N 1 g/ml {1 v B 25 52 5 il 550, IR AR —
AR R T v 24 52 D i 700 % 4k EG < B
P HXY1,HXY3 J1Y4 J1Y5.J2Y4 J2Y6  WABI
[y MIC, BEAREE 3 ASPAT
1.7 HiELES55

P e AR A SPSS 1.0 B ik
SHT, P I(E + PRfEZEROR

2 RS0

(Fp st

2.1 ARMEHE \E’\Jf‘ii
HIZR S AR B34 | 5 AU 4 R H TR )

GRS P dse e, AR BB 2 TG A0 HAL i T HXHI
1) MIC 2y 7. 81 mg/mL, HY Ok KB #5381
AR B A TR, PR IO N A PG M R
HXHI ff§ MIC ¥ 15.63 mg/mL, Fifs 1 AT .

T SRR A Lol T R ST 8 Fhh
24 1) $E RO 4 P BRI B HXHIL 1 MIC Sy
31.25 ~62.5 mg/mL, Hukfy . ] F . EAT. LA
T A 10 Ffr e B 24 A B2 IO 0T 4 1 PR i
B HXH1 {1y MIC 4 62.5 ~ 125 mg/mL, #% %
AR KHE S35 B BT 55 25 Fhrpszly
(1 H2 BB 4 B U R HXHI (1) MIC Sy 125 ~
500 mg/mL, A, I 1 853 IR K 4
R IR A1 R B2 A 5 A Sy b 25 52 o R AR
ALk Hp 2l

RS S0 FREGRREXN RS SEMEE HXH i EFE S
Tab.5 Inhibitory activities of 50 kinds of herbs against A. veronii HXH1

H1 &2l Herb MIC/ ( mg/mL) H1E 2l Herb MIC/ ( mg/mL)
W% R. coptidis 7.81 0 % R. Sophorae 125.00 0
IR C. sappan 7.81 0 ZHE P. asiatica 125.00 =0
K R. et rhizoma rhei 15.63 =0 H L folium 125.00 0
B F. mume 15.63 0 M A, sinensis 125.00 0
M S. caulis 15.63 £0 HRP. citri 125.00 =0
K3 P. granatum 15.63 £0 NPT T. fuctus 125.00 =0
2 M. herba 15.63 +0 MM R, isatidis 125.00 =0
TiAE T R. chinensis 31.25 +0 INE] C. segetum 125.00 =0
F+& S. miltiorrhiza 31.25 £0 TR D. bissetiaha 125.00 =0
WA C. phellodendri chinsis 31.25 0 #Af E. ulmoides 125.00 =0
JEAL R. japonica 31.25 +0 ZRF J. sambac 125.00 +0
5 A, caruifolia 31.25+0 B A, tatarinowii 250.00 0
2 v1F L. lucidi fructus 62.50 0 FAHE R, phragmitis 250.00 =0
AR B E. humifusa 31.25 +0 BHLEE R. glutinosa 250.00 =0
FZA] R. paeoniae rubra 31.25 0 HF}Hz M. cortex 250.00 =0
YA argyi 62.50 £0 WA S, baicalensis 250.00 =0
ik S. officinalis 62.50 £0 HALER P. vulgaris 250.00 =0
J"%E7 H. pogostemonis 62.50 £0 EWF C. albiziae 250.00 0
EAT P. odoratum 62.50 0 ZE DT A. paniculata 500. 00 =0
T S. aromaticum 62.50 £0 JHEfF M. piperita 500.00 0
Bk A, scopariae 125.00 =0 FERE T A, semen 500. 00 =0
k%5 P. chinensis 62.50 +0 s A. radix 500.00 =0
A C. cassia 125.00 =0 FaE P. aviculare 500.00 =0
EPEF R. laevigata 62.05 £0 = P. notoginseng 500. 00 =0
JERH F. suspensa 62.50 +0 THE M. azedarach 500.00 =0

2.2 HEAHSEFHFNEMEMRL
2.2.1 EZ550Hr

HIZ% 6 Al KB MG ML > M2, i B
w24 55 ) PRI DR R R L S 4 FR

http: //www. shhydxxb. com

Ml HXHL (1) MIC KT AN 00 oK 88 | 39 I gk 1)
MIC, R 1 v 6 245 52 7 il 3] v < 2 DR X8 i e
AR AL N EE IR S T AR
UEAh, B s 245 52 0 o 0 o A B A
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AEFC A HXHL B30 16 R A TR AR |5
HE AR B B R WORE B RO 2y, IR

i AR B A2

F6 L,(2) EXRBEHNES
Tab.6 L,,(2’)orthogonal test analysis for primary herbs

K 2 7K - Level of factors MIC/

HRER Test —— B c D E F G (mg/mL) : ¢
1 1(20g)  1(20g) 1(20g) 1(20g) 1(20g) 1(20g) 1(20g) 7.81 %0 0 0
2 1(20g) 1(20g) 1(20g) 2(0g) 2(0g) 2(0g) 2(0g 15.63 +0 0 0
3 1(20g) 1(20g) 2(0g) 2(0g) 1(20g) 2(0g) 1(20¢g) 7.81 20 0 0
4 1(20g) 2(0g) 2(0g) 1(20g) 2(0g) 1(20g) 1(20¢) 3.91%0 0 0
5 1(20g)  2(0g) 2(0g) 2(0g) 1(20g) 1(20g) 2(0g) 7.81 %0 0 0
6 1(20g) 2(0g) 1(20g) 1(20g) 2(0g) 2(0g) 2(0g)  13.02+4.51 4.51 20.38
7 2(0g)  1(20g) 1(20g) 2(0g) 2(0g) 1(20g) 1(20¢g) 15.63 +0 0 0
8 2(0g)  1(20g) 2(0g) 1(20g) 2(0g) 1(20g) 2(0g) 7.81 %0 0 0
9 2(0g)  1(20g) 2(0g) 1(20g) 1(20g) 2(0g) 2(0g)  13.02+4.51 4.51 20.38
10 2(0g)  2(0g) 1(20g) 1(20g) 1(20g) 2(0g) 1(20g) 20.84+9.02 9.02 81.33
11 2(0g)  2(0g) 1(20g) 2(0g) 1(20g) 1(20g) 2(0g) 15.63 +0 0 0
12 2(0g)  2(0g) 2(0g) 2(0g 2(0g) 2(0g 1(20¢) 15.63 +0 0 0
M, 55.99 67.71 88.56 66.41 72.92 58.60 71.63 n=3 Ys?=122.10
M, 88.56 76. 84 55.99 78. 14 71.63 85.95 72.93 Se=(Xs/n)"?=6.38 M,, =12.05
D 32.57 9.13 -32.57 11.73 -1.29 27.35 1.30 t=|D | /Sef=12x(3-1) =24
: 5.10 1.43 5.10 .84 0.20 4.29 0.20  loos =1.958+2.45/(f-1) =2.06
p . w B . w B _ . w B to.01 =2.58 +4.8/(f-2) =2.80

My=M,+3 |D |/G=21.71

T A DI HEE s B ONIRA C O RHE D Dy o ag s oA e s F oW AT 5 G OB A R EL s = = FOR B, — FORA B 55 ARUERE; £o0 B ih BE
G o AR n S NIRIEG M, N AR I M, O 1RSI A M, O 2 K82 A05D = My - My My O

2558

Notes: A. R. coptidis; B. C. sappan; C. R. et rhizoma rhei; D. F. mume; E. S. caulis; F. P. granatum; G. M. herba; =* . Significant

difference; —.
M,,. Mean of each experimental group; M, .

2.2.2 AR

7 AR IR + S, IR + A1 B,
B+ AR 3 ARG G i) < {12} <
PARIN P SR S0 SEREY ) aNET 2SR el
B 3 NG Z IRAFAE D RN . SR, i T 15
g M1 > M2, i ] 55 24 52 J77 il 50 P AN i 5 Al
X ICA A ME TA HXHL A SO a7, [,
PLIEFRA A K B A o v s 25 52 7 iR O 24
2.2.3  FlEA B

P2 8 AR Hh o 24 52 T R 4 R AR L 5 R
A,B,C;D,, Rl ¥ % 50 g, %75 40 ¢ JhAK 10g A1

No significant difference; s. Standard deriation; f. Degree of freedom; G. Group number; n. Experiment number within group;
Sum of means at level 1; M,. Sum of means at level 2; D =M, - M, ; M;. Expected drug effect.

B2 20 g, SRR AL LB 540122, fEixBL(h b
1917 1 #6114 o B2 52 T 1l 50 0 2 BRI T
HXHI [/ MR BRI 539300 5. 21 mg/mlL,
2.2.4  pECZGETT R X b AR YR A R
B ARSI AR

FI3 9 AT Fp 8 245 52 75 1 570 e 2
YR B A R R OMTR R . BAR
P R R 24 52 77 ) 000 4E TR ML J1Y4
J2Y4 [t) MIC #£°4 3. 91 mg/mlL, X} 4 A 50 T8
J1Y5 HXY1, HXY3, J2Y6, WABI {J MIC 54
7.81 mg/mL,

http: //www. shhydxxb. com
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Tab.7 Analysis of adjuvant interaction

[ % 7K 3 Level of factors ZZHAEH] Adjuvant inteaction MIC/
AL FH Test s §?

A B C A+B A+C B+C (mg/mL)
1 1(20g) 1(20g) 1(20g) {11} i1} 11} 10.42 +4.51 4.51 20.38
2 1(20g) 1(20g) 2(0¢g) 23.44"  26.05"  23.44" 13.02 +4.51 4.51 20.38
3 1(20g)  2(0g) 1(20¢g) 12} 12} 12} 15.63 +0 0 0
4 1(20g)  2(0g) 2(0¢g) 31.26 28.65 39.07 15.63 £0 0 0
5 2(0g) 1(20g) 1(20 g) 121} {21} 121} 13.02 +4.51 4.51 20.38
6 200g)  1(20¢g)  2(0g) 39.07 33.86 36.47 26.04 +9.02 9.02 81.33
7 200g)  2(0g) 1(20¢g) 122} 122} 122} 20.84 +9.02 9.02 81.33
8 200g)  2(0g) 2(0g) 28.65 33.85 23.44 7.81 20 0 0
M, 54.70 62.51 59.91 52.09 59.90 46.88 n=3 Y =223.81
M, 67.71 59.91 62.51 70.33 62.51 75.53 Se=(Xs'/n)1/2=8.64 M, =15.30
D 13.01 -2.60 2.60 18.24 2.61 28.65 f=8‘xi)3 ‘—2 =16

L= e

t 1.51 0.30 0.30 2.11 0.30 3.32 s =1.958 +2.45/(f 1) =2.12
P - - - - - * % toor =2.58 +4.8/(f=2) =2.92

My=M_,+Y | D |/G=23.77
TE A CHIRAG B MG s C OIS s + = FoR B35 - FOR ARG s N FORAFAE YRR 55 JIWRUERE of D9 B 5 6 i r2HEA B n N
PIRIRH My, S BUBZEHG M, 6 SRR TR D = M,y — M, s M, O 1 KP4 802 1 My O 2 KPR 82 A | XX 0
PR 25 UK X IRy MIC Z A
Notes: A. C. sappan; B. F. mume; C. M. herba; * . Significant difference; —. No significant difference; A . There is synergy effect; s.
Standard deriation; f. Degree of freedom; G. Group number; n. Experiment number within group; M,;. Expected drug effect; M, . Mean of each
experimental group; D =M, — M, ; M,. Sum of means at level 1; M,. Sum of means at level 2; {XX}. Sum of MICs of two adjuvants at level X.

*8 FEMULSWER

Tab. 8 The dose optimization analysis results

- K Z 7K F Level of factors
REFE Test n 5 C 5 MIC/ ( mg/mlL) s s
1 1(60g) 1(50g) 1(20g) 1(20g) 15.63 0 0 0
2 1(60g) 2(40g) 2(15g) 2(15g) 15.63 +0 0 0
3 1(60 g) 3(30g) 3(10g) 3(10g) 20.84 +9.02 9.02 81.33
4 2(50g) 1(50g) 2(15g) 3(10g) 15.63 0 0 0
5 2(50g) 2(40g) 3(10g) 1(20g) 5.21 +2.25 2.25 5.07
6 2(50g) 3(30g) 1(20g) 2(15g) 20.84 +9.02 9.02 81.33
7 3(40g) 1(50g) 3(10g) 2(15g) 15.63 +0 0 0
8 3(40g) 2(40g) 1(20g) 3(10g) 15.63 £0 0 0
9 3(40g) 3(30g) 2(15g) 1(20¢g) 13.02 +4.51 4.51 20.38
M, 52.10 46.89 52.10 33.86 n=3 Ys*=188.11
M, 41.68 36.47 44.28 52.10 Se=(3s2/n)"2 =7.92
M, 44.28 54.70 41.68 52.10 M. =15.34 G=0 L=3 =0 x (3-1) =18
Sa 5.42 9.14 5.42 10.53
. 119 2 00 119 230 1=L"% xSa/Sety o5 =1.73 +2.66/(f-1) =1.89
P - o - ok lo.o =2. 147 +4.88/(f-2) =2.45

TE A DB B AT CORA D il B .+ RoR W3, - FoR R 55 oARiERE ;s £ FIRBE, Gy r 425, n WL IR AL,
M, 25 SRR IR, M, O 1 KPR LM, O 2 K50 L My 3 KI5 L Sa 5 B M (M, M
IRIBRIE2E o

. Notes: A. R. coptidis; B. P. granatum; C. C. sappan; D. M. herba; * # . Significant difference; —. No significant difference; s. Standard
deriation; f. Degree of freedom; G. Group number; n. Experiment number within group; M, . Mean of each experimental group; M;. Sum of
means at level 1; M,. Sum of means at level 2; M;. Sum of means at level 3; Sa. Standard deviation of M, , M, and M; in each factor
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Tab.9 The in vitro antibacterial effect of Chinese

herbal compound preparation against A. veronii

i Fk Strain MIC/ ( mg/mL)
HXY1 7.81 £0
HXY3 7.81 £0
J1Y4 3.91 0
JIYS 7.81 £0
12Y4 3.91 0
J12Y6 7.81 £0
WABI 7.81 £0
3 9he

3.1 HEHEERERTAEPEANKIE

Hh ARG R T O TR T 44 R LK T R A
T INRRZ0 o PPN (NS - ST B X - 9}
FEMETRBY i 3h 28 T 39 1< A 7 A IR g i ) 1 32
SR, R E R 20 YA LR S
PRI, BE A% 8 3 0 4 200 T 40 i BE 1) B IR
200 0 R ) S R AR T M 52 ) 2 1 TR A TR 1Y)
A IR 2 A A A R, R
PR R4 b A o B R B e AT T
R I AN K R 5t . HAl, ME D &I E T
BEX) vh A oy B B 8 W A L B ( Shewanella
putrefaciens ) ., W& JK K B MY ( Aeromonas
hydrophila) & #1550l # ( Aeromonas sobria ) %
SO B OB T R 2R O s TR R X e
B Y 2 T 2 [ PRI TR 1 T P 24 1 B Sk A
WSS o AT AT T 50 Fhh B2 % h AR 4f
T A QBN T 1 R P, R BRI L TROR
R B BB X Hr e S 28 T A T /<P T AT 100 910 TR 3
Vhfe X 5 R G F A I EET
SRR TR (E0F 4 (AR TR A MIC 41 5 5 5
S50 PN BIRE AR 25 5, AT RES I A
SRR 2 AR A
3.2 EHAEGESEIMIETN T ERIEE

R RL A BSOS I SR IO % 32 A R
A7 A BRI e SR A BB A AR B
Horp, JAE 1 ] e el T ) v 2 A R0 )
AIFRIBOT I, AN TG R RS , TR S 17, T
K R vh B 25 SR BOR A i 25 B 5
R Ead Y RMBHED R e
WG 25 SR AR A 4 T R rp B2 H

W, TV T B2 XK 7 Sl W95 5 1 1 1K
HMITER ORI [A] I, WAESE T A2k ] T AR 52
B A R 2 SR IBOR N ) 9 . R, ABIESY
PeTRE R 04T 1 P R 25 A 08 o i 4R . it
Hb, R ZGR MBS PP O s A A
W AR BOE AR ALY . bt
8 RS R TN AT AOK 2 b 5 A 245 ) 1
2 PESRSS , 3 A] LWL S 3 [m] e 245 W) 7 AS (] Jo o Yk
JEETIS D0 24 B T )41 ) AR A L 2 0 A
B 21 6T 24 ER /B TR A T R R T
BS54 s R T 2y
Xof 4 Tk 7 FREE B0 B AR A TE S % 4
WOBEAT B 4 T BOR, , XoF g 7K A5 R
VML IR & ( Vibrio parahaemolyticus ) | 3 [QFF 15 TR
¥ ( Citrobacter freundii ) F1 ¢ St B BA iy
( Pseudomonas fluorescens) Y MIC 435l >hy 31. 25,
15.63 31.25 1 31.25 mg/mL; F Ut 27 %
WA A BREI E T hRE2G X} 3 FhoK ™ sh i
FOR T RIMI B RCR , K IR AR UK R A R 47
FOI B 76 1, X5 38 A A & G B ( Phowbacterium
damselae) | W& 7K <5 T L e 4E QYRR ( Vibrio
harveyi ) FI 5598 & ( Vibrio vulnifiticus) (] MIC 43
W1 62.50 .62.50 31.25 F17.81 mg/mL. [,
ARSI B PR A R I A R 2 0k 4 [
S B A IS
3.3 HEHMKSEE

o v B 24 (] Y B ] BT B AT 5 = 4 T K
FHPU B b B 2 70 0 K P B 1, B
5 o 9 M A AR R SR AT AL S B D
R, I 52 T i 370 6 g 7K BRI R R I 9K
B AT AT T ) MIC AR 7. 81 mg/mL,
1 A F0AT A B B PRI A MIC (15. 63 ~31. 25
mg/mL) g U0 s 3k SCE P ILE  HAS T
FLRT ML 402040 IR AL il ), & Bt
ST IR I K R ) MIC FRIKE 5. 86
mg/mL, B FELTILE ARG T AR T S
A MIC(12.5 mg/mL) o XSS IR T A
[ri] v B 24 22 [] ) 3 >4 e AT B A 2 2 1 B ) 90 7
PR o ARSI R BN 30 T R AR
PLS: 4 102 Be ATl sy 52 Jy il 550 X 24 PG ACBe i 7
HXH1 7 MIC (5. 21 mg/mL) i A% T & % . &
T IR AR B B I A MIC(7. 81 ~31.25 mg/
mLL) T X At e 250 88 8 0 A 15 T
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Screening and compatibility optimization of herbs against Aeromonas veronii
pathogenic to Eriocheir sinensis

CAO Haipeng', ZHOU Huihua'*, GU Ying'?*, CHEN Baiyao’, AN Jian’

(1. National Pathogen Collection Center for Aquatic Animals, Shanghai Ocean University, Shanghai 201306, China;
2. Shanghai Engineering Research Center for Aquaculiure, Shanghai Ocean University, Shanghat 201306, China;
3. Lianyungang Marine and Fisheries Development Promotion Center, Lianyungang 222000, Jiangsu,China)

Abstract; In order to develop herb compound preparation against Aeromonas veronii pathogenic to Eriocheir
sinensis , the present study used A. wveronii HXHI1 as the indicator strain to screen herbs with good inhibitory
activities by tube dilution method, and on this basis, the compatibility of these herbs was optimized by
orthogonal ¢ design to make Chinese herbal compound preparation, and the in vitro antibacterial effect of the
Chinese herbal compound preparation was further evaluated using tube dilution method. The results indicated
that Rhizoma coptidis, Caesalpinia sappan, Radix et rhizoma rhei, Fructus mume, Spatholobi caulis, Punica
granatum, and Moslae herba showed highly inhibitory activities against A. wveronii, with the minimum
inhibitory mass concentrations ( MICs) ranging from 7. 81 to 31. 25 mg/ml. against A. wveronii HXHI.
However, R. et rhizoma rhei, C. sappan and F. mume were found to have negative effects. Thus, R.
coptidis, M. herba, C. sappan, P. granatum were chosen as main components of the Chinese herbal
compound preparation, and the best compatibility proportion was determined as 5:4:1:2, under which the
MIC of the compound preparation was 5.21 mg/mL against A. veronit HXH1. In addition, the Chinese herbal
compound preparation exhibited good activities against other A. wveronii isolates from E. sinensis, showing the
MICs of 3.91 to 7. 81 mg/mL against strains HXY1, HXY3, J1Y4, J1Y5, J2Y4, J2Y6, WABI1. This study
determined the main components and the best compatibility proportion of herb compound preparation against
A. wveronii pathogenic to E. sinensis, and can provide a basis for the herb control of diseases in E. sinensis.

Key words: herb; Aeromonas veronii; compatibility; Eriocheir sinensts
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