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Antibacterial spectrum of silibinin and isomers and its antibacterial effect with
antibiotics

XIE Si-lu, ZHAO Mao-ji, YANG Chao-guo
College of Medical Technology, Chengdu University of Traditional Chinese Medicine, Chengdu 610075, China

Abstract: Objective To investigate the in vitro antibacterial spectrum of silibinin and its isomers and the combined antibacterial
effect of silibinin and commonly-used clinical antibiotics. Methods Micro-broth dilution method was used to determine the minimum
inhibitory concentration (MIC) of silibinin and its isomers against six standard strains and six clinical isolates (74 strains) of common
bacteria infections. Plate count method was used to measure the growth inhibition curves of different concentrations of silibinin against
six standard strains. Checkerboard micro-broth dilution method was used to carry out the combined susceptibility test of silibinin and
clinical antibiotics. The fractional inhibitory concentration (FIC) was calculated to determine the combined antibacterial effect of
silibinin and antibiotics. Results The MICs of silibinin against standard strains of Staphylococcus epidermidis, Staphylococcus
aureus, Enterococcus faecalis, and Enterococcus faecium were between 50 pg/mL and 400 pg/mL, and those of silibinin for standard
strains of Escherichia coli and Pseudomonas aeruginosa were both greater than 400 pg/mL. The MICs of silibinin for clinical strains,
Staphylococcus epidermidis, Staphylococcus aureus, Enterococcus faecalis, and Enterococcus faecium were all within the range of 100
pg/mL to 400 pg/mL, and MICs of silibinin against clinical strains of Escherichia coli and Pseudomonas aeruginosa were greater than
400 pg/mL. The MICs of other isomers of silibinin against six standard strains were greater than or equal to 400 pg/mL. Silibinin had a
significant inhibitory effect on the growth curve of standard strains of Staphylococcus epidermidis, Staphylococcus aureus,
Enterococcus faecalis, and Enterococcus faecium, which increased with increasing drug concentration, and it had no effect on that of

Escherichia coli and Pseudomonas aeruginosa. The FIC of silibinin combined with penicillin/erythromycin for gram-positive test
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bacteria was in the range of 0.5 < FIC < 1 and 1 < FIC < 2, and FIC of silibinin combined with ciprofloxacin or gentamicin for

gram-negative test bacteria was in the range of FIC > 2 or 1 < FIC < 2. Conclusion Silibinin has a notable antibacterial activity to

gram-positive bacteria with the best inhibitory effect on Staphylococcus epidermidis. The antibacterial activities of silibinin is higher

than those of other isomers. The combined antibacterial effect of silibinin and penicillin/erythromycin is mainly additive and irrelevant,

while that of silibinin and ciprofloxacin or gentamicin is mainly antagonistic or irrelevant.
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Table 1 MICs of silibinin and isomers against standard strains

MIC/(ug'mL™")

A REMEIRE SO AR BRI ER FERH N
K KA = 50 400 400 400 >400 >400
K 6 E] 400 >400 400 400 >400 >400
K ] T > 400 >400 > 400 >400 >400 >400
KR 5 >400 >400 >400 >400 >400 >400
F2 KREIRXIEKS BEKE MIC B2
Table 2 Distribution of MICs of silibinin against clinical isolates
-~ oy MIC>400 ugmL™'  MIC=400 ug'mL"! MIC=200 pg'mL"' MIC=100 pg'mL™!
= i /% HE i E /% = i E/% B i /%
R E R PR 10 2 20.0 4 40.0 2 20.0 2 20.0
SH ORI E R 15 9 60.0 6 40.0 0 0 0 0
FENHER 4 3 75.0 1 25.0 0 0 0 0
PR Bz ER 15 8 53.3 7 46.7 0 0 0 0
KIG545 B 15 15 100.0 0 0 0 0 0 0
) AP T 15 15 100.0 0 0 0 0 0 0

HHABTE R MIC 6340 LE#: "P<<0.05
*P < 0.05 vs distribution of MICs of other strains

®3 MEERMNREERE MIC

Table 3 MICs of antibiotics against standard strains

MIC/(ug'mL™")

e REMEIRE SO ERE PR IGER FEIHIRE KIGEAE WA RE
EEE 1.250 0.625 3.125 3.125 — —
AR5 0.313 0.313 2.500 2.500 — —
HRYE — — — — 0.005 0.400
FREE — — — — 0.625 0.625
F 4 IMERXIGKS BEKE MIC
Table 4 MICs of antibiotics against clinical isolates
. HHR RS N . KRR IRKEHR
Bt MIC/(ugmL™") #E MIC/(ugmL™") #EL P MIC/(ugmL™") #% MIC/(ugmL™?) #kEL
A EAEN 0.0195 1 0.156 1| KIa%AE 0.156 9 0.625 9
0.156 0 1 10.000 6 1.250 1 20.000 6
1.250 0 4 20.000 3 5.000 5
2.5000 4
SHOEEKE 00781 1 0.156 5 | AR R A 0.156 10 0.625 10
0.500 0 1 10.000 10 0.625 1 2.500 4
0.6250 2 2.500 2 5.000
1.2500 11 5.000
EHI7EN 1.2500 1 2.500 1
40.000 0 3 10.000 3
PRI BR B 40.000 0 2 0.156 1
80.000 0 13 10.000 14
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Fig. 1 Growth inhibition curve of different concentrations of silibinin on common bacterial strains of clinical infection
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Table S Fractional inhibitory concentration of silibinin combined with clinical antibiotics against standard strains

FIC
a REWHKE S OWERRE RWEKE R KEERESE SRR
KEE R+ HER 0.75 0.75 1.5 1.5 — —
KEE R+ AER 0.075 1 1.5 1.5 — —
K CH T+ IRHE DR — — — — FIC>2 FIC>2
K RE T+ R R — — — — 1<FIC<2 1<FIC<2
F 6 KIYEBERBEMERIIGKSBE =AM RN FIC BN
Table 6 Distribution of FIC values of silibinin combined with clinical antibiotics against clinical gram-positive isolates
KRE R+ HEER TR AR
PR SPREL 0.5<FIC<I 1<FIC<2 0.5<FIC<I 1 <FIC<2
= e  #HE Sl #HE b HE HH%
A EAEN 10 8 80.0 2 20.0 7 70.0 3 30.0
SH B AR 15 8 53.3 7 46.7 5 33.3 10 66.7
PRI ER 4 0 0 4 100.0 1 25.0 3 75.0
R 15 3 20.0 12* 80.0 2 13.3 13 86.7
&t 44 19 432 25 56.8 15 34.1 29 65.9

53R B EIFRE FIC {H At~ P<<0.01
**P <0.01 vs distribution of FIC values of Staphylococcus epidermidis

®7 KYEERKAMERIIGRS BEZRMEKE FIC ES 7

Table 7 Distribution of FIC values of silibinin combined with clinical antibiotics against clinical gram-negative isolates

K RHT IRV R K KHE S+ RREER
A BAREL 1<FIC<2 FIC>2 1 <FIC<2 FIC>2
Ko b #HE S HE 5% BE HH%
PN7E S| 15 2 13.3 13 86.7 2% 80.0 3% 20.0
" 2 B L 15 4 26.7 11 73.3 14° 93.3 1” 6.7
At 30 6 20.0 24 80.0 26 86.7 4 133

K TR B FR IV B K B A TR R £ B U T Y FIC B 40 A bk ©P<<0.05

“P < 0.05 vs distribution of FIC values of silibinin + ciprofloxacin against Escherichia coli and Pseudomonas aeruginosa
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ug/mL Al 100~400 pg/mL; X 43 BRI ERE . 3%
JHEREE S PRIGER R BB ROR A, IX bRtk B bk
Fils R 20 2 B R ) MIC B2 5189 400 pg/mL Fil=
400 pg/mL. Evren SRS /K KAl Z0] 45 5 (5] &)
BRI AR P AR G B 0T T BRI o 2 2 T 28 BR 1A
i 5 oy 25 3R BRI A i BR 1A 1) MIC B A 60~ 120
pg/mL, 7K Q&I K KETZRA 60%~70%, it
AT HH KB 0K e A 1R ) MIC B AR T 60~
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