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Active Ingredients of Aspergillus Terrestris Against Multi — Drug Resistance and Its Reversal

Effect on Bacterial Resistance
LIU Jun'?,Z0U Huimin',ZENG Gang',ZHOU Xiaoli'
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Abstract: Objective To investigate the antibacterial active ingredients of Aspergillus terrestris and its reversal effect on clinical
drug — resistant bacteria. Methods The active ingredients from the metabolites of Aspergillus terrestris were isolated by the in wvitro
antibacterial activity — oriented method and modern separation techniques. The structures of the compounds were determined by
nuclear magnetic resonance (NMR) spectroscopy and mass spectrometry. A 96 — well plate was used to determine the effect of the
monomers on drug — resistant bacteria to screen out the active ingredients,and to analyze the effect of active ingredients on the
minimum inhibitory concentration (MIC) of antibiotics and drug — resistant strains at concentrations without antibacterial activity , to
evaluate the reversal effect of active ingredients on bacteria resistancedrug — resistant bacteria. Results Five compounds were
isolated from the active ingredients of Aspergillus terrestris,namely helvolic acid (HA,compound 1),p — hydroxyphenylpropionic acid
(compound 2),p - methoxybenzoic acid (compound 3),1H - Indol — 3 - ylacetic acid (compound 4),and p - hydroxybenzoic
acid (compound 5). The bacteriostatic circles of HA against multidrug — resistant bacteria Staphylococcus aureus, Staphylococcus
epidermidis, and  Escherichia coli were (21.00 + 0.37) mm, (19.00 + 0.21) mm, and (32.00 += 0.23) mm, respectively. At a
concentration of 1/ 2 MIC,,, HA reduced the MIC of ceftriaxone against resistant bacteria Staphylococcus aureus, Staphylococcus
epidermidis, and Enterococcus faecium by 75.00%, 75.00%, and 87.50%, respectively; HA reduced the MIC of ampicillin against
these three resistant bacteria by 75.00%,75.00%,and 93.75%, respectively; HA reduced the MIC of levofloxacin and ciprofloxacin
against these three resistant bacteria by 75.00%. At a concentration of 1 / 4 MIC,,,HA reduced the MIC of ceftriaxone,ampicillin,
levofloxacin, and ciprofloxacin against drug — resistant bacteria Staphylococcus aureus, Staphylococcus epidermidis by 50.00%; HA
reduced the MIC of ceftriaxone, ampicillin, levofloxacin, and ciprofloxacin against the resistant bacteria Enterococcus faectum by
50.00%, 87.50%, 50. 00% , and 50.00%, respectively. At a concentration of 1 / 8 MIC,,,HA reduced the MIC of levofloxacin and
ciprofloxacin against drug - resistant Staphylococcus —aureus, staphylococcus —epidermidis by 50.00%, HA reduced the MIC of
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ceftriaxone against drug — resistant Staphylococcus epidermidis by 50.00%; HA reduced the MIC of ampicillin, levofloxacin, and

ciprofloxacin against drug — resistant Escherichia coli by 75.00%,50.00%,and 50.00%,respectively. Conclusion Compounds 2 - 5

were isolated from metabolites of Aspergillus terrestris for the first time. HA is the main active ingredient of Aspergillus terrestris

against multi — drug resistance, and has antibacterial and reversal effects on multidrug — resistant bacteria such as Staphylococcus

aureus,Staphylococcus epidermidis,and Escherichia coli. The optimal reversal concentration for the three resistant bacteria is 1 / 2 MIC,,.

Key words:Aspergillus terreus;helvolic acid;secondary metabolites;anti — drug resistance bacteria;reverse drug resistance
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d,/J=6.8Hz,H-28),1.44(3H,s,H-19),1.58(1H,
m,H-11),1.60(3H,s,H - 26),1.70(3H,s,H - 27),
1.80(1H,dd,J=12.7,3.4 Hz,H - 12),1.89(1H, d,
J=14.7Hz,H-15),1.95(3H,s,16 - OCOCH;), 1. 97
(1H,m,H - 11),2. 12(1H,m,H - 23),2. 11(3H,s,6 -
OCOCH;) , 2. 13 (1H, m, H - 23) ,2.20(1H, dd, J =
14.7,8.3 Hz,H-15),2.27(1H,d,J=12. 5Hz,H-5),
2.45(1H,m,H - 12),2.47(2H, m,H - 22),2. 54(1H,
brd,J =11.0 Hz, H - 13) ,2.51 (1H, dd, J = 13.0,
2.6 Hz,H-9),2.72(1H,dq,/=12.5,6.8 Hz,H - 4),
5.02(1H,s,J=5.6 Hz,H - 24),5.17(1H,s,H - 6) ,
5.81(1H,s,H -2),5.83(1H,s,H - 16),7.27(1H,d,
J=9.2Hz,H-1),3C - NMR(CDCl,, 100 MHz)5: 18. 2
(C-29),13.1(C-28),25.6(C-27),17.7(C - 26),
132.6(C -25),122.6(C -24),28.2(C - 23),28.3
(C-22),174.6(C -21),130.2(C - 20),27.3(C - 19),
17.8(C - 18),147.8(C - 17),20.5(16 - OCOCH;) ,
170.0(16 — OCOCH;) ,73.4(C - 16) ,40.4(C - 15),
46.3(C-14),49.2(C -13),25.8(C-12),23.7(C-11),
38.0(C -10),41.5(C-9),52.7(C - 8),208.6(C-17),
20. 6(6 - OCOCH;), 168. 8(6 - OCOCH;),73.5(C - 6),
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F1 AR EE3KMAENMICFIMBC(pg/ mL,n =3) BIVER HE 172 MIC, RO EER , HA BB % 2 2 245 TR

Tab.1 MICs and MBCs of helvolic acid against three resistant
bacteria(pg / mL,n = 3)

B (0 R A BR AT 3R ) AT BR A L DR K T T 2451
7 S A il FA XF B3 3 RS 25 TR B9 MIC 53 S0 B AR T

sy, EFEMARE RAMHRE RWHE 75.00%,75.00%,87. 50%, WEK PUMT Lk 3 FhiZ
MIC — MBC  MIC  MBC MIC MBC B 1) MIC 43 ) B4R T 75. 00%, 75. 00%, 93. 75% , {ifi /&
Y8 o B 4 8 16 32128 256 ARV B FIRTT VD B XS LR 3 i 25 1R 1) MIC FIREAIG
DA RN 8 16 32 64 128 256 T175. 00%;?3; 1/4 MIC,, B v BE TR, HA BE3 T £ 25Tt
REBI 1632 32 66 28 g ATER 3R MR ATER DR BR (10 i 24
ARRDE 486 3 68 ol PR SRR R R 0 i
HATE 8 160 % T B0 md st AATER R AT ER B 1 MICHIRRAIC T
2 AHBRFEEWAEMAENMEAYMIC M (pg/ mL,n =3)
Tab.2 Effect of reversal of antibiotic resistance of helvolic acid on the MICs of antibiotics (pg / mL,n = 3)
- EEHHRAE AEHHRAE B
KA AFER ALAVE RAYE kBuR AFEK AARVE KADE kBup AFEK AAAVE FAVE
1/2MIC,, 1 4 1 1 8 8 4 4 16 4 16 32
114 MIC,, 2 8 2 2 16 16 8 8 64 8 3 64
1/8 MIC,, 4 16 2 2 16 3 16 16 128 16 3 64
1/16 MIC,, 4 16 4 4 3 32 16 16 128 32 64 128
E4e) 4 16 4 4 3 32 16 16 128 64 64 128
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