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HEFFPEBEARIFNLFT AH MICHAH AR T FF TE5, &K MIC B4K32] 0. 20 mg/ml,
AFEFHCGH HCD W HRAERK, X RZWF, FH M ERE S HHIKA 0.54 # 0. 64 mg/ml;
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ABSTRACT The bacteriostatic effect of 24 kinds of Chinese herbs and 9 kinds of herb com-
pounds were determined in vitro by improved microdilution procedure and the bacteriostatic cir-
cle. This work conducted as the herbs were against four kind of causative pathogens (Vibrio
splendidus, Pseudoalteromonas nigrifaciens, Vibrio harveyi, Pseudomonas putida) of skin
ulcer syndrome in sea cucumber Apostichopus japonicus. The results illustrated that different
herbs showed different susceptivities to given pathogens. The lowest minimal inhibitory concen-

tration(MIC) was 1. 56 mg/ml. Decoctum of H-5 and H-9 had maximal bacteriostatic circles a-
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gainst P. nigrifaciens with 22 mm. Four kinds of Chinese herbs (H-5, H-6, H-9 and H-14 )
had better bacteriostatic effect on the four pathogens, in which the average MIC of the decoctum
were 6. 25 mg/ml, 7.81 mg/ml, 5.86 mg/ml and 3.52 mg/ml respectively, and the average
bacteriostatic circles were 17. 5 mm, 11. 3 mm, 14. 0 mm and 11. 5 mm. Nine herbal-compounds
were composed by 4 herbs, the bacteriostatic effect of 9 compounds enhanced remarkably than
single herbs, and the lowest MIC reduced to 0. 20 mg/ml. The best compounds were HC-G and
HC-D, and the average MIC and bacteriostatic circle were 0. 54 mg/ml, 0. 64 mg/ml, 15. 3 mm
and 16. 3 mm respectively. According to their bacteriostatic effects, the best ratio of the com-
pounds was determined as H-5: H-6: H-9 : H-14=2:1: 3 : 2.
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BA 2L M4, B2 MRHNERRSH BRI AN M, 8RB LM KR B AR RRT M2 5%
RO, 2 B B B AL W KT SR H X SR Mk (Wang et al.  2004; 3R /NE%  2005), FREE=
WEZREPEINKR LTI 34 . 2006 FAULRE NS FEEHABE 2.5X10* hm® FH, =&k 50 000
t R, HELFULE 70 BLUGR/ANES 2005, R, BEE RS MM R EY B ME S, %E R Sd
HEWHE,"ERHATZ-LWERITFELRE. BTHARS=ARE EWERARETLS BRI L PE
AR EABRENRLELA FARRREIR,

RSBREGEME, ERET AR, ETERE, REFERFHERNSHEEREFZ — (Wang ez al.
2004; EENBESE  2005;/NEH  2005;kFE=E 20065 LIRBLE  2006) . LibiRREFEPIRIEL, RRERK
WERARGZHEMERMYE . ARXBRENERIS B HLE T AREINE Vibrio splendidus fRZE P HH
Pseudoalteromonas nigri faciens W4 R INE Vibrio harveyi ME R R B M E Pseudomonas putida , A 3LHE
FHE3 ERBORESAT T 24 F 875 50 8250 52 J7 ) B0 S0 4 B R AR, A — B T R R h
2 RIER SRR .
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1.1.1 %»RH¥

W AT AN RS A R RAERTEAERBRAEEIALRZNEEEEAMENES Lo
B HEANTRBPRIE L ARIERE (EERE 20058 /NES  2005;5KEFERF  2006), KM BREARK
REAGHEFRE(TSB P iEN,27 CHFF 18 h G Pk Bl E B Fp Tk TSB h, 35 16~20 h, FAXH
1. 5% NaCl KB WK B B W BIREE 1X10" CFU/ml %A1
1.1.2 $EHAAHE

(DAKFRME TR RERA 4 MELENBAEETSRACELE, 2HEER . KE. SHER . HE.FO
EREM ABRE YT SWEE IME P ERE FBE )T S N B RS AT R
WAES, /S A H-1.H-2 H-3-----H-24, FRBBEHE DRG0, 15 mm FLAE T, FRELS g HHEZA,
170 IMAZ 50 CZEMK, B 350 ml, B 2 h FRARKAMAZHE, /N AFEH 90 min, 4 FE 50 ml B, 5
F 8 EIHFL A U8 250, AR S5 FA SUZ DR 45 5 8, BRI AR 0. 1 g/ml ¥R A B 2GR, 121 "C KRB 20 min £,

()& J KRR B B JH k.

TK R H & I s AR 5 g 0. 15 mm LR TRAI 258, A 60 ml 45 50 CEIEAK,BH# 24 h, A8 2
HRED MmN, R)E USRI E 38, R 2 50 ml i FZEIE AR E 50 ml [ HKE X 0.1 g/ml, Fr
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BHRBRT 4+ CTHRESEH, 14 dANSE, EHFAUKEN .
1.2 A&

1.2.1 #hobmE a2 uk

CL) VG 10 B ¥R 3 W 00052 SR PR B L R — 0 R R O S 45 o 24 0 R 1 90 B VR BE (MIIC {8 , B IR 345 25
ZHQOODM Y., TIHE 96 FLEFARMK , 1~ 7 FLX I 5E P B 25 B (0. 1 g/mD) FIWi#k TSB 347 W4 58 34 W6 2%
T 10 pl WA X10'CFU/mD , % 8 FL I, RN AW, A FRE XKL B b B ERMEY TS R,
RIGEILFM S pl 0. 5% A RA,, ATHRAEAR ST WENRIRBEAMEL AR EMNT RS
FARE FZRA, S5 XAMNINEAMESE R RN BLEY, FEFETL), 27 CREFEE
3 6~8 h, FEAKEEMIERILEO R, EHATAEFNRMAERKEN R MICHE, MFHIEGAS
WH AT WA E, ALERSERBRRLTESBEA T TSBPRL, HERBIBHEMEME LK
5%,

(2) 4 B B 3 52 - B L 42 29 90 mm B9 JBS SUBE , YR A 2 0 #4 Rl AL B89 TSB 7~9 ml, 353 W 75 B , e B B v
THE , BHEEE, 65— PRI R %4 B AP 6. 040. 1 mm,5M2 7. 840. 1 mm 4 H4R, BEA 2
HRILE TSB 15~17 ml, S E S B AKX EE FH & BFRE B RFLNERETR. MEBEER QX
10" CFU/mD iR B MAAH LR L HE%E . REELTMA 100 pl PEHEBOK 0.1 g/mD , S
WA ESE , W20 R B A, B .

1.2.2 AF®AFZ*

A IE RS R B+ J7 Fp BE 25 B0 7 - K6 BT 076 6t B P SN0 B S8R AR 0T 10 4 R 7 P B 254 H B K (B H-

5.H-6 .H-9 1 H-14), AZG B & N & K /K F, 43 5= 10,20 1 30 mg/ml, WBHERE L.GHOWRIAE N, &

#ie% HC-A HC-B.HC-C------HC-I(¥£ 1),
®1 EXWHOPELEHREH R (mg/mD

2 gﬁ% - Table 1 The herbal compounds designed by different herbs
and their quantity Ly (34) (mg/ml)
2.1 875 vhEE X B I 0 R R o
H-5 H-6 H-9 H-14
SHEGATERAENR —
24 FEATT R LG ¢ B2 B 45 4 IR ———

EMBERERR 2. SREW, AhRGHHEEKON
HHREREA MR EY H4 B HS ARGIMAEIE o0 . a s w

B B MBS ¥ B 4 B2 50. 00 1 3. 13 mg/ml, 125 16 1%, HCD 2 10 20 30
F—fPEEXNARERN MICHH AR KER, , INf 52 HC-E 20 20 30 1o
H-10 . H-13 M AR EH M B MM EREMHZE 10 5 k. HCF 20 30 10 20
FHARRB B RFTBEBENBMMEEFE L RN, HC-G 30 10 30 20
KESEH KA NAEARRGT FAEN, W EZY H-2, HC-H 30 20 10 30
H-9.H-11.H-14 1 H-17; /&4 W AH &, 2 H-15, HCI 30 30 20 10

H-14 7K BRI X 4 k5% 5 B8 09 7 35 30 38 ¥ B e 1K, o8
3.52 mg/ml, K&Kk H-9 KB, K 4.69 mg/ml. Hik _
i & A% At 20 Fheh B2y, a0 pREZE H-5.H-6 . H-9 fl H-14 3 4 BB SRS AR REY AR FME
B, HK B F M B v BE R 6. 25.7.-81.5. 86 F1 3. 52 mg/ml; 7K 38 3 T X 3 86 4k B 24 8. 60.9. 38.4. 69 Fl
10. 94 mg/ml, M MIC & K38 , 7K BRI A 30 58 2% R LK R A1 s 4

2.2 BERARAGHNHBRE

WELR B, PEAKFG H-5 f H-9 B HF LB R MEB R KR, XD 22 mm; KR K H-12 KB
FXBICE LB MEE Y 21 mm, FEAKRGH H-5.H-6 3 4 BB EHYEMEER, PHNEBRER
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B 17.5 M 11,3 mm, $EZE H-9 . H-14 IS BEXEAREASERNESE L FMmESCER, Xt
A BB FEMEBRERS IR 14 M 115 mm(B 1, 3) . B PEZEKAH H-5.H-6 H-9 f1 H-14 X} 4

BRE MBI T &z,

2 UHBAFIEER 4 KFSRBERSERFHNRMEINERE (mg/mD)
Table 2 The MIC of 24 kind of Chinese herbs on four pathogens associated with the skin ulcer syndrome(mg/ml)

& Form

BHRE JKRIF| Decoctum of herbs

KB 7| Infusion of herbs

Code EZNE  BXERRE WHRREKE ERESEE

AZIME  ERERlEE WRKKE TRBRAREW

of herb V. splendidus P.nigrifaciens V.harveyi P. putida V. splendidus P.nigrifaciens V.harveyi P. putida
H-1 50, 00 25. 00 50. 00 >>100. 00 50. 00 50. 00 >100. 00 50. 00
H-2 50. 00 25.00 25.00 >100. 00 50.00 >100. 00 50. 00 >>100. 00
H-3 25.00 50. 00 50. 00 >100. 00 25.00 50. 00 50. 00 >100. 00
H-4 50. 00 25.00 50. 00 >100. 00 50. 00 50. 00 25.00 =100, 00
H-5 3.13 3.13 6. 25 12.50 3.13 12.50 12.50 6.25
H-6 12,50 6.25 6. 25 6. 25 12.50 6.25 12,50 6.25
H-7 12.50 12.50 50. 00 50. 00 12. 50 >100. 00 >100. 00 50. 00
H-8 25.00 25. 00 50. 00 25. 00 x x x x
H-9 1.56 3.13 6.25 12.50 1.56 3.13 1. 56 12.50
H-10 1.56 3.13 3.13 >100. 00 3.13 12,50 1.56 >100. 00
H-11 25.00 50. 00 50. 00 50. 00 50. 00 >>100. 00 >>100. 00 50. 00
H-12 12.50 12,50 12.50 50. 00 >100. 00 >>100. 00 50. 00 25,00
H-13 >100. 00 3.13 >100. 00 50. 00 50. 00 50. 00 >100. 00 25.00
H-14 1.56 3.13 3.13 6. 25 12,50 6. 25 12.50 12.50
H-15 25.00 50. 00 25,00 50. 00 25.00 25,00 25.00 50. 00
H-16 50. 00 12.50 50. 00 50. 00 50. 00 12.50 50. 00 >>100. 00
H-17 12. 50 50. 00 50. 00 >100. 00 50. 00 50. 00 >100. 00 >>100. 00
H-18 50. 00 50. 00 >100. 00 50. 00 12. 50 >100. 00 25. 00 >>100. 00
H-19 25,00 25.00 50. 00 >>100. 00 50.00 >100. 00 50. 00 25.00
H-20 >100. 00 50. 00 >>100. 00 >100. 00 >100. 00 >100. 00 50. 00 25. 00
H-21 12.50 25. 00 50. 00 12.50 25.00 12.50 50. 00 12.50
H-22 25.00 25,00 50. 00 >100. 00 12. 50 50. 00 >100. 00 >100. 00
H-23 50. 00 12.50 25.00 >>100. 00 >>100. 00 25,00 50. 00 25. 00
H-24 25.00 >100. 00 50. 00 50. 00 50. 00 25.00 50. 00 25,00

HRRAED H-8 XAKERA

2.3 EFPEANBEREESMERRANSEMERE

BEREFRE, HEH M HSEESAENAREFMESRY
A FpE T hEZE H-5 H-6 . H-9 fl H-14,3%% 1 FRARE V. & H
WFE 4, EF HC-G.HC-D F1 HC-F 3} 4 ¥k BB R R iF, MIC H{H
SrBIR 0.54.0.64 1 1. 87 mg/ml, EHFH MICH B REEKkER
£, 40 HC-A HC-B ft HC-F X} 4 #k & i MIC {5 AR,
 BEEFEMFEMMICERGWEM, EF AN HI K
Bk E N 10,20 1 30 mg/ml B, H & H i MIC #8455k 2. 71,
2.62 1 1. 19 mg/ml, A& 5 b H-9 & &M & H MIC {EM/N, %
HEF P HOMBERRERRMEMR, HE F+ H-9 K 30
mg/ml, H-6 W5 H-9 MK ,B H-6 JREWEE N 10 mg/ml ¥ & ¥
253 B 47, H-5 A1 H-14 78 20 #1 30 mg/ml Bf £ HIAR K, HIE A&
T A B BRI 20 mg/ml ik, HM, BAENPELE F R ZE:
H-5:H6:H9: H14=2:1:3: 2(FHEH).

B 1 syshEdy H-14 WEZE
BEAE R RMERE
Fig.1 The herb H-14 has obvious

bacteriostatic effect against

bacterium P. nigrifaciens
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Table 3 The bacteriostatic circle(value) of 24 kinds of Chinese herbs(mm)

A& Form
BHEE K BIA Decoctum of herbs 7K 7] Infusion of herbs
Code ARIE  BREREE RARIE BREXKE  ARNE EXEREE BAERNE BRENNE
of herb V. splendidus P.nigrifaciens V.harveyi P, putida V.splendidus P.nigrifaciens V.harveyi P. putida
H-1 0 0 0 0 0 0 0 0
H-2 0 0 0 0 0 0 0 0
H-3 0 0 0 0 0 0 0 0
H-4 0 0 0 0 0 0 0 0
H-5 16 22 16 16 16 16 0 15
H-6 15 18 11 13 0 13 11 0
H-7 0 16 0 0 0 0 0 0
H-8 11 0 0 0 x x x x
H-9 17 22 17 0 14 0 18 20
H-10 14 0 0 0 13 0 0 0
H-11 0 0 0 0 0 0 0 0
H-12 0 15 0 0 0 21 0 0
H-13 0 0 0 0 0 0 0 0
H-14 17 18 11 0 16 13 0 0
H-15 0 0 0 0 0 0 0 0
H-16 0 0 0 16 0 0 0 14
H-17 0 0 0 0 0 13 0 44
H-18 0 0 0 0 0 0 0 0
H-19 0 0 0 0 0 0 0 0
H-20 [} 11 0 0 0 0 0 13
H-21 o} 0 0 11 0 0 0 0
H-22 0 13 0 0 0 17 0 4]
H-23 0 14 0 0 0 0 0 0
H-24 0 0 0 0 0 0 0 0

E R ERRERALAAN 10 mm, HNE B EE<10 mm BHZR Y 0 H

2.4 BENELHEE

EHEHMEBEZBEKXN 21 mm,k HC-D 3R
REHARENMEE(E 2). FAxt 4 R4 WE 8 FHm
BB R KM N HC-D, % 16. 3 mm, i B 78 & &k F
+ HC-D WM& & #F (£ 5), HC-G,.HC-E #l HC-F X 4
HREBMEARYWMERR, PHNEB ER4 5N
15.3.,15.0 #1 14.5 mm, R FXHMEGE 27 LA
Wi, 4 MR B B 7 BURMER S 2 5 R R S
SHEME>RERTE>ERBERE.

H& 6 ¥, ZE P2y H-5.H-6 . H-9 f1 H-14 .

S151% 20.10.30 1 20 mg/ml B » 2 6 B 48 25 46 4 Fig.2 The herbal compounds HC-F,HC-G,HC-H,HC-I
have better bacteriostatic effect than single herb H-14 as

kB A, B 15. 25,12 67,13.50 1 13. 25 mm, they are against bacterium P. nigrifacien

S H SRy HS5: H6: H-9: H14=2:1:3:

2.

B2 S£XHEz HC-F.HC-G, HC-H #1 HC-1
SRR MEJIT A EH S HMEE
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Table 4 The MIC of herbal compounds(mg/ml)

-] g I BAE B L= 3 Y ERBRMEE I
Herbal compounds V. splendidus P. nigrifaciens V. harveyi P. putida Average concentration.
HC-A 0.78 0. 39 3.13 12.50 4. 20
HC-B 0.78 1.56 3.13 6. 25 2.93
HC-C 1.56 1.56 1.56 6.13 2.70
HC-D 0. 20 0.78 0.78 0.78 0. 64
HC-E 0.39 1.56 6.13 1. 56 2.41
HC-F 0.20 0. 39 6.13 0.78 1.87
HC-G 0.20 0. 20 1.56 0.20 0.54
HC-H 0.39 0.39 6.13 1. 56 2.12
HC-1 0. 39 0.39 6.13 3.13 2.51

®5 HHEPEHMNEE(mm)

Table 5 The bacteriostatic circle (value) of herbal compounds(mm)

-] LPE N B & R L:E i ] ERBERE FHER
Herbal compounds V. splendidus P. nigrifaciens V. harveyi P. putida Average diameter
HC-A 11 15 0 0 6.5
HC-B 12 17 11 0 10.0
HC-C 11 17 13 ' 0 10.3
HC-D 15 21 14 15 16.3
HC-E 12 19 16 13 15.0
HC-F 12 17 18 11 14.5
HCG 13 19 13 16 15.3
HC-H 0 17 0 0 4.3
HC-1 0 : 18 0 0 4,5

*6 EAREENERRSH

Table 6 The herbal compounds and their bacteriostatic effect

FRWE H-5 H-6 H-9 H-14
Mass R — — — — — — —
concentration MIC BC MIC BC MIC BC MIC BC
(mg/mb) (mg/ml) (mm) (mg/ml) (mm) (mg/ml) (mm) (mg/ml) (mm)
10 3.28 8.92 1.79 12.67 2.71 8.42 2.45 8.67
20 1.64 15.25 2.49 9.75 2.62 10. 25 1.78 13.25
30 1.72 8. 00 2.36 9.75 1.19 13.50 1. 82 10. 25

. MICE % MIC ¥4 , BCE 7 11 8 B B 43 V- ¥ 48

3 itig

ARBHTT 24 MBI O FE TP EAN TR S K G EEREH RSN E KB
F, 18 BB T PR 25 5 & 5 18] MIC 400 8 B R/ AT WL, 5207 PP BE 20 % 4 Bk I B Y B {0 B R B 1 T
By EA,MAETHEAREMERERNET, MARERRENHEZARE 1 ME2)., Aaws
(2006) R E MR ARFH 1+ 1 BAX KB EE MIC 2 3. 906 mg/ml, B E M A FT W 4 1%, 8K
BETRABESRMEARRSZHABE B, BEAFSGEMMZEK, TAGHZIYH X —hEHRMA
i,
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MR 25 &y R T B A X O i B O o AR E R AR, PR B R A LR i i
Bz ARk, ARBEAFSET.FR 4 FHEy , BAHRBRRAMRK HC-A . HC-B.HC-C-+----HC-1 9
BEH X MEABME MICHES=ARAKER  TRAFIBTEYIEZREHREN ., A KBXT 8T #%K
MEAHE, W MBE R E MM, kB 5 5 R RERA A, Bk H-5(F.0%) + H6(CKFM) = H9
(B8  HH14UE)=2:1:3: 2, XA TFT—HETRBR . THPEARMLTKE.

RIEERER, PRERAGKGIMERRE T TKRER, EEFREEMMB T XGEME S FiE3, 6 F FK
A Z AR & , WA A FEEHFRE RSB H . & TR TR E KK EF 2 e
VB 322 K F B3R A B R, 380 32 0 B T] ) A A ) F 24 6 R A 3R 4 B9 1 B0 BB RIGR) 5 B R I I B ROR 22 519
A4y BE. SRR YR LAy RT sk 86 A 5 6 Mok ), 7 (5 A AT LA A 1 oh B 2 Y I B ) Sk 3
HYIRRE . MEZGKRMHEEE, EMEFZBRERR  FEHAHE.

HFFEATESER SELYR. SB0 . F 80 50 AEANELESYRERES 2006, B8
% 2000), AREAEEAUSER KL ERLXARETFREYEINE, REANBEUERERATHAEKY
AT ARREER. PTEHZERYNEINERSSEBY RS MKREFEDHEX. ABERBERS
B 24§ MIC M 50.00 ] 0. 20 mg/ml A%, 5 AL HZF(2006) RAEFZ(2007) B S5 (2005) B A7) B8 ¥k
FREEA B, TERBEERE, B PR E KNSR R EZ R, R M F R BRREHE,
MEFHANERENELE KR ESHES VA LRP IR ERE RS ENE T Y, LIXT
BAERPIEBR.

PGB KRB AR ELG N RERAEENE IR KR EEEN R T RARA ML IR E
RS KEFHYHERFRIEREREERGETLES 2002, HE 2004, FFEF 2005, 75K
EYRMHEBEMNAERAGYRE AK=RREZEN BREMER, PR U BRAK T LR B 5
HERRAPARNKBMEH EK=REARRBFEYTHSAEENNE. FRRMEH 4 NESBRES
EREE R MERRBETNREFPRAMBRENE AT . SEHKE ERETHAHE . FH ML TZM
R P REFBEAMPTR TE, UBHAETER SRHPELGER, DS HERFEERRARRE.
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