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Antibacterial activity of Chinese herbs against pathogenic bacteria
from eels in vitro
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(1.College of Fisheries, Jimei University, Xiamen, Fujian 361021, China; 2.Ministry of Education, Engineering Research
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Abstract: To study antibacterial activity of Chinese herbs as Scutellaria baicalensis Georgi Coptis chinensis Franch

Rhus chinensis Mill and so on and their double-compounds, minimum inhibitory concentration (MIC) of single
Chinese herb and the compounds against twelve pathogenic bacteria from eels were measured by agar dilution method.
The results showed that ten kinds of Chinese herbs had antibacterial effect in different extent on the twelve bacteria. Rhus
chinensis Mill had the best antibacterial activity, followed by Rheum palmatum Linn and Punica granatum Linn, and
Equisetumra mosissimum Desf had the smallest antibacterial activity. Fifteen combinations had synergism antibacterial
effects against pathogenic bacteria. Compared to single Chinese herb, antibacterial activity of almost all compounds had
increased. The fractional inhibitory concentration (FIC) index of <<1, was detected in 68.3% of the compounds, and FIC
index of =0.5 was detected in 26.0% of the compounds. The study also indicated that rational use of Chinese herbal
compounds not only can increase drug antimicrobial efficacy, but also can significantly reduce the concentration of

Chinese herbs in the compounds.

Key words: eel; pathogenic bacteria; Chinese herbs; antibacterial activity

[1]

[2-3]

Igfs HE: 2011-03-22

HE&WH: (3-51) (2009N0046) (JA09157)
(2009N2003-1) (35027220103023) (2010A003) (ZQ2008015)
(2008C001)
1EB BN (1976—) zhqinli@jmu.edu.cn * rzguan(@

jmu.edu.cn



37 3 307
[1-4] (Radix angelicae Biseratae) (Dryop-
teris bissetiaha Bak) (Equisetumra
“c i mosissimum Desf)
() (FW177
[5-7] )
(YSC-701 )
[8-10]
90% 5 10 um
[11]
- 1.3 HB&HE
M-H
5 (
(mueller—hinton agar) 28 C 20 h
) 28 C
[13-14] 24 h
600 nm 5]
12
OD600 nm 0.2~0.3
10° cfu/mL 10
10" cfu/mL
1 MRS
.1 B 1.4 ZHE0k5
12 (B0l B02 B05 B08 Bll BI3 2pL 121°C
Bl4 Bl16 B17 B19 B27 B3l) 20 min
2 28 C 24 h
24 h
Bl11
(Aeromonas caviae) Bl14 B27 B3l (minimum inhibitory concentration MIC) 2
(A. hydrophila) B19 MIC
(A veroniiy BO1 B02 BI3 BIl6 1.5 ZHEUEFEEHE S
(Shewanella putrefaciens)  BO0S8
(Enterobacteriaceac) B05 B17 mueller—hinton broth (MHB)
(Nonfermenters) | g/mL
1.2 M REMT
(Rhizoma polygoni Cuspidati)
(Punica granatum Linn) 6
(Rheum palmatum Linn) (Scutellaria 15 (HC1  HCI5)
baicalensis georgi) (Rhus chinensis 2 MHB
Mill) (Coptis chinensis Franch)
25% 50% 100% 200%

(Rabdosia rubescens Hara)



308 ( ) http://www.hnndxb.com 2011 6

16 2 FER5SH
2.1 BRI 12 HwEERAIIEER
1.6 {MEAERAITMN 1 10
(fractional inhibitory concentra- 12
tion FIC) MIC 0.063~128.000
FIC=0.5 0.5<FIC<1.0 mg/mL
FIC=1.0 I<FIC<2 6

=2

FIC=MIC /MIC +MIC /MIC

F1 10 FPZHRRX 12 HKEEEFIMIERSIEKE

Table 1 MIC of ten Chinese herbs on the twelve pathogenic bacteria from eels mg/mL
BO1 0.063 0.750 0.375 0.375 1.500 0.750 1.500 1.500 6.000 32.000
B02 0.250 0.750 0.750 0.375 3.000 1.500 3.000 6.000 32.000 32.000
BO5 0.250 0.750 1.500 0.375 3.000 1.500 3.000 6.000 32.000 32.000
B08 0.250 0.750 1.500 0.375 3.000 1.500 3.000 6.000 32.000 32.000
B11 0.125 0.750 0.750 3.000 1.500 3.000 0.750 1.500 8.000 16.000
B13 0.250 0.750 3.000 0.375 3.000 1.500 3.000 6.000 32.000 32.000
B14 0.125 1.500 3.000 3.000 1.500 6.000 16.000  128.000  128.000  128.000
Bl16 0.063 0.750 0.375 0.375 1.500 0.750 3.000 6.000 16.000 32.000
B17 0.250 0.750 1.500 0.375 3.000 1.500 3.000 6.000 16.000 32.000
B19 0.125 1.500 0.750 3.000 1.500 3.000 1.500 1.500 16.000 16.000
B27 0.063 1.500 0.750 3.000 1.500 6.000 1.500 1.500 16.000 16.000
B31 0.125 1.500 0.750 3.000 1.500 3.000 1.500 1.500 16.000 32.000
0.162 1.000 1.250 1.469 2.125 2.500 3.396 14.292 29.167 36.000
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Table 2 Inhibitory effect of double-combined Chinese Herbs on the twelve pathogenic bacteria from eels mg/mL
HC1 HC2 HC3 HC4 HC5 HCé6 HC7
A B A A D A E A F B C D
BO1 0.063 0.094 0.031 0.188 0.031 0.188 0.031 0.375 0.031 0.188 0.188 0.094 0.375 0.094
B02 0.063 0.188 0.063 0.188 0.063 0.750 0.125 0.750 0.063 0.750 0.188 0.188 0.375 0.188
B0OS 0.063 0.188 0.063 0.188 0.063 0.750 0.125 0.375 0.063 0.750 0.188 0.188 0.188 0.188
B08 0.063 0.188 0.063 0.188 0.063 0.750 0.125 0.750 0.125 0.750 0.188 0.188 0.375 0.188
B11 0.063 0.188 0.063 0.188 0.063 0.188 0.063 0.375 0.063 1500 0.188 0.750 0.188 0.375
B13 0.031 0.188 0.063 0.188 0.125 0.750 0.125 0.750 0.063 0.750 0.188 0.094 0.375 0.375
B14 0.031 0.188 0.063 0375 0.063 0375 0.063 0.375 0.063 3.000 0375 0.188 0.375 0.094
B16 0.031 0.188 0.063 0375 0.031 0.188 0.063 0.375 0.063 0.188 0.188 0.094 0.375 0.094
B17 0.125 0.094 0.063 0.188 0.125 0.750 0.063 1.500 0.063 0375 0375 0.188 0.188 0.375
B19 0.031 0.094 0.063 0.188 0.063 0.188 0.063 0.375 0.063 1500 0.188 0.750 0.375 0.094
B27 0.063 0.375 0.063 0375 0.063 0.750 0.063 0.375 0.063 1500 0.188 0.750 0.188 0.375
B31 0.063 0.188 0.063 0375 0.063 0.188 0.063 0.375 0.063 1500 0.188 0.750 0.188 0.375
0.058 0.180 0.060 0.250 0.068 0.485 0.081 0.563 0.066 1.063 0219 0352 0.297 0.235
HCS8 HC9 HC10 HC11 HCI12 HCI13 HC14 HCI15
D E D B C F C E B F D F B E E F
BO1 0.188 0.750 0.094 0.188 0.375 0.188 0.188 0.375 0.188 0.375 0.188 0.375 0.188 0.188 1.500 0.188
B02  0.188 1.500 0.094 0.188 0.375 0.375 0.375 0.750 0.375 0.750 0.750 1.500 0.375 0.750 0.375 1.500
BO5  0.750 1.500 0.750 0.094 0.375 0.375 0.375 0.375 0.188 0.375 0.188 0.750 0.375 0.750 1.500 1.500
B08  0.188 0.750 0.750 0.188 0.375 0.375 0.375 0.375 0.375 0.750 0.375 1.500 0.375 0.375 1.500 0.750
Bl11 0.188 0.750 0.188 1.500 0.375 1.500 0.375 0.375 1.500 1.500 0.188 0.375 0.750 3.000 0.750 0.750
B13  0.750 1.500 0.750 0.188 0.375 0.375 0.375 0.375 0.188 1.500 0.375 0.750 0.750 0.375 1.500 0.750
B14  0.188 0.750 0.188 0.750 0.375 1.500 0.375 0.375 3.000 6.000 0.750 1.500 0.750 3.000 0.750 1.500
Bl16  0.188 0.750 0.094 0.188 0.375 0.188 0.188 0.375 0.188 0.375 0.188 0.375 0.188 0.188 1.500 0.750
B17  0.188 0.750 0.750 0.188 0.375 0.375 0.375 0.750 0.188 1.500 0.750 0.750 0.750 0.375 0.750 1.500
B19  0.188 0.750 0.188 0.375 0.375 1.500 0.375 0.375 0.750 1.500 0.750 0.375 0.375 3.000 0.750 0.750
B27 0.188 0.750 0.375 0.375 0.375 1.500 0.750 0.750 3.000 1.500 0.375 1.500 3.000 1.500 0.750 3.000
B31 0.188 0.750 0.375 0.375 0.750 0.750 0.750 0.375 0.750 1.500 0.375 1.500 3.000 3.000 0.750 0.750
0.407 1.313 0.555 0.618 0.594 1.281 0.656 0.625 1.672 2.406 0.610 1.313 1.438 2.281 1.281 1.766
A B C D E F
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Table 3 Synergistic antibacterial effect of double-combined Chinese Herbs on the twelve pathogenic bacteria from eels

FIC
HC7 HC6 HCI1 HCI0 HC2 HC4 HCI HC9 HC8 HC3 HC5 HCI3 HCI5 HCI2 HCl4
BO1 0.75 050 050 075 0.74 0.74 1.25 0.75 1.00 0.99 0.74 1.00 1.25 1.00  0.63
B02 0.75 0.75 075 0.75 050 0.75 0.75 0.63 0.75 1.25 0.75 2.00 1.13 1.50 1.25
B0S 038 0.75 063 075 050 0.63 0.75 0.75 1.00 0.75 0.75 0.63 1.50 0.75 1.25
B08 0.63 0.75 063 075 050 0.75 0.75 1.00 0.38 0.75 1.00 1.25 1.00 1.50 1.13
BI11 0.75 050 0.75 1.00 0.75 0.75 0.57 0.75 0.75 0.75 1.00 0.38 0.75 1.00  2.25
BI3 063 050 063 075 050 075 063 075 075 075 075 063 100 150 2.13
Bl4 028 031 050 050 075 075 031 031 056 063 100 050 075 200 225
B16 0.75 050 050 075 150 1.25 0.99 0.75 1.00 0.99 1.25 1.00 2.00 1.00  0.63
B17 0.50 1.00 0.75 0.75 050 0.75 0.75 1.00 0.38 1.00 0.50 1.00 1.25 1.50  2.13
B19 0.38 038 050 075 0.63 0.75 0.28 0.38 0.75 0.75 1.00 1.13 0.75 0.75 2.13
B27 0.63 038 1.00 050 1.25 1.25 1.13 0.63 0.75 2.00 1.25 0.75 1.00 1.25 2.00
B31 0.63 038 075 075 0.75 0.75 0.57 0.63 0.75 0.75 1.00 1.00 0.75 0.75 3.00
/% 100 92 92 92 83 83 83 83 75 75 50 42 33 25 17
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