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Abstract : This study was conducted to screen out Chinese herbal formula with antimicrobial activity against antibiotic-re-
sistant E. coli ,and provide basis for prevention and clinical cure of colibacillosis. According to the principles of compati-
bility,5 different kinds of Chinese herbal formulae were made by 12 kinds of Chinese herbal medicines with strong anti-
microbial activity,screened out from our previous study,and then their in vitro antimicrobial activities against 10 isolated
strains of antibiotic-resistant E. coli and 3 type strains of E. coli were evaluated by determining the diameter of inhibition
zone (IZD) and minimal inhibitory concentration ( MIC). Results showed that different formulae had different IZD on
the same tested bacteria, in other words, the IZD were Formula 5 > Formula 4 > Formula 1 (except for SEC616,
SEC911,SEC1284 ,and C197) > Formula 2 > Formula 3. The Formula 5 had the maximum IZD and minimum MIC a-
gainst the 13 tested strains of E. coli, respectively,which suggested that this formula presented the strongest in vitro anti-
bacterial activity ;the Formula 3 had the minimum IZD and maximum MIC against 13 tested strains of E. coli,which sug-
gested that Formula 3 presented the weakest in vitro antibacterial activity. In addition, the 1ZD and MIC values of Formu-
la 1,Formula 2,and Formula 4 against different tested strains of E. coli were also different. These findings indicated that
Formula 5 had the strongest in viiro antimicrobial activity against antibiotic-resistant E. coli ,which could be an alterna-

tive prescription for prevention and cure of colibacillosis in swine production.
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Table 1  Information of 10 isolates of E. coli from swines
b S i i S %
Strain number eparation Day of age Serotype Genotype Toxins
location
€023 Lk 5 0111 qnrA + oqxAB + aac(6°) -ib-cr -
193 JAEEY 120 - qniS + ogxAB -
€197 Skt 110 04 qniS + aac(67) -ib-cr SLT-2e
SEC206 JH 45 0116 ogqxAB STaSTbLTSLT-2e
SEC298 Ak 45 0107 oqxAB STaSThSLT-2e
SEC470 AT 39 04 oqxAB STaSTbLTSLT-2e
SEC616 LR 30 * ogqxAB STa
SEC817 N7 3 0107 oqxAB SThSLT-2e
SEC911 AT 30 0107 oqxAB STa
SEC1284 AT 75 0107 ogqxAB STaSTbLTSLT-2e
x2 10 MERRETED BEHRNTHZERE
Table 2 Antibiotics-resistance phenotypes of 10 isolates of E. coli from swines
B ZIRKIGFF B RAK E. coli isolates tested
Antibiotics €023 C193 C197 SEC206 SEC298 SEC470 SEC616 SEC817 SEC911  SEC1284
AEHFE R Ampicillin R R R S R R S S S R
FHIREETH & & Piperacillin S I I S I S S S S S
SLFf1EW} Cephalothin S S S S S S S S I S
S IRNK Ceftazidine S S S S S S S S S S
Sk7EBEN5 Cefotaxime S S S S S S S S S S
FIAE & Monobactam S S S S S S S S S S
9% 55 Meropenem S S S S S S S S S S
PR K% Z Gentamicin R R S R R R S S S R
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T HeFHR Amikacin S S S S S S S S S S
655 % Streptomycin R R R R R R R R R R
U2 Tetracycline R R R R R R R R R R

TR JRUEA Ciprofloxacin R S I R S R R R I R
LR & Levofloxacin R S S R S R R R I R
YD Norfloxacin R S S R S I R R 1 R
ZE0ERA Nalidixicacid R R I R R R R R R R

7 Hi W Sinomin Compositea R R R R R R S S R R
475 % Chloramphenicol S S I S S S R R R 1
W75 Fosfomycin I R S S S S S S R S
W2 A Nitrofurantoin S S S S S I S S S S

TS UG T, R OB R T2, 51 A M AT R

Notes; S, Sensitivity ; I, Intermediate sensitivity ; R, Resistance. Referred from Xiao, et al ' .
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Table 3  Sources of Chinese herbal medicines

Ear) FEHL 2tk 7o

Medicinal materials Origin Medicinal materials Origin

I3k %5 (Radix Pulsatillae,RP) Ak AL (Herba Taraxaci,HT) LRl
K ( Radix et Rhizoma Rhei ,RRR) Hlr Z& 2 ( Cortex fraxini ,CF) T
#H1( Cortex Phellodendri,CP) L 1L ##& ( Fructus Crataegi,FC) 1)
% ( Rhizoma Coptidis, RC) i i ( Galla Chinensis,GC) T
#%= ( Radix Scutellariae ,RS) L7y £ J2 ¥ ( Herba Houttuyniae, HH) Wive
Y ( Fructus forsythiae ,FF) i HEF (Fructus Gardeniae ,FG) G
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2.1 FHEFKRBANXBTFENNHEER ~15.00 mm , $&/x HARSM I/ &k . 5HER
H & 4 A WL, R [A S 05 %t [a] — 2 i vk Al BRAE LG, R 1. R 2.8 07 3 MK U7 5 XTI bk
B RAMKIK . 8 J7 5 > )7 4 >4 J7 1(SEC616,  SEC206 1) 41 i 8l B 4% fc K, 5 A & 7 % i ¥k
SEC911 .SEC1284 i1 C197 [&4M) >E H2>%8 3.  SECI284 Hy R HA /), R h 258 5 % A
55 % 13 #RZ I IR B SR T 13.00 kB EIVE AR 25 5
F4 hBEHKER 13 RABITFEHNEEERE (mm)

Table 4  Inhibition zone diameter of water extracts of Chinese herbal formula against 13 strains of E. coli (mm)

e 275 Formula
Strain Number 1 2 3 4 5
K88 9.00 8.67 8.00 11.00 14.00
K99 9.33 8.67 8.00 11.00 14.00
K101 9.33 9.00 8.00 11.00 14.00
SEC023 9.33 9.00 8.00 11.67 13.33
SEC206 10. 00 9.33 8.67 11.33 15.00
SEC298 9.33 9.00 8.00 11.67 14.33
SEC470 9.00 8.67 8.33 11.67 14.00
SEC616 9.00 9.00 8.67 11.33 14.00
SEC817 9.33 9.00 8.67 11.33 14.33
SECI11 8.67 9.00 8.33 11.00 13.67
SEC1284 8.67 8.67 7.67 10. 67 13.00
C193 9.00 8.67 8.00 11.00 13.33
C197 8.67 9.00 8.67 11.67 13.67
2.2 PHEHKERI 13 HRRFEFER MIC XK, O 250 5500 mg/mL; 505 1 &7 2 MisdT5

M35 T, &7 5 % 13 BRSZ R MIC {55 4 (19 MIC (B854 125 ~250 mg/mL 250 ~ 500 mg/
/N, B BE SEC206 () MIC 4 62.5 mg/mL, 24 mL fl 125 ~250 mg/mL, #7741 255 5 5t A /) B bk
4125 mg/mL; & 75 3 XF 13 #RRMAFFEE) MIC {EAH A6 7R FH a8 55 AR TR

£S5 BGEHKRE 13 HRABTFE RS /MDEREME MIC(mg/mL)

Table 5 MIC of water extracts from Chinese herbal formula against 13 strains of E. coli (mg/ml.)

) 275 Formula
Strain Number 1 2 3 4 5
K88 250 250 500 250 125
K99 250 250 500 250 125
K101 250 250 500 250 125
SEC023 250 250 500 250 125
SEC206 125 250 250 125 62.5
SEC298 250 250 500 250 125
SEC470 250 250 500 250 125
SEC616 250 250 250 250 125
SEC817 250 250 250 250 125
SECI11 500 500 250 250 125

SEC1284 500 500 500 250 125
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C193 250 500 500 250 125
c197 250 250 250 125 125
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