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Study on Identification of Lipid Metabolites of Endophytic Fungus Aspergillus terreus from Polygonum
capitatum and Their Anti-multidrug Resistant Bacteria and Anti-inflammatory Effects
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ABSTRACT OBIJECTIVE: To identify lipid metabolites of endophytic fungus Aspergillus terreus from Polygonum capitatum,
and to investigate their anti-multidrug resistant bacteria and anti-inflammatory effects. METHODS: GC-MS was used to analyze and
identify lipid metabolites of A. terreus. MIC of lipid metabolites and main composition to 10 strains of multidrug resistant bacteria
(Klebsiella pneumoniae, Proteus common, Staphylococcus epidermidis, Escherichia coli, Staphylococcus aureus, Enterobacter
cloacae, Pseudomonas aeruginosa, Proteus mirabilis, Enterococcus faecium and Acinetobacter baumanii) were determined by
96-well plate microdilution method. The spread plate method was used to determine MBC of samples to bacteria. LPS-induced
RAW264.7 inflammatory model was used to investigate the effects of different mass concentrations (50, 100, 200 pg/mL) of lipid
metabolites on the release of NO and TNF-a after treated for 24 h. RESULTS: A total of 13 compounds were identified in lipid
metabolites of A. ferreus, among which palmitic acid, stearic acid, linoleic acid and oleic acid were main components, and relative
percentages of them were 29.35% , 10.87% , 21.94% , 34.85% . The lipid metabolites displayed anti-bacterial activity against .
coli and K. pneumonia with MICs of 12.5 mg/mL and 50 mg/mL, MBC of 25 mg/mL and 100 mg/mL, respectively. The main 4
compositions could inhibit the growth of E. coli, with MIC of 0.5-1 mg/mL, among which palmitic acid showed significant
antibacterial activity, especially to E. faecium (MIC of 0.25 mg/mL). 50, 100 ug/mL lipid metabolites could signifiantly inhibit the
release of inflammatory factor of NO and TNF-a in RAW264.7 in vitro. CONCLUSIONS: The lipid metabolites of endophytic
fungus A. terreus from P. capitatum show anti- multi-drug
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A6 (Polygonum capitatum Buch.-Ham. ex D. Don)
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TR (34.85% ) MR (29.35% ) PR (21.94%)F1 241 HEBEMEERT BT & BE G E
TEARIR (10.87% ). Horp R AIAG IR &5 57.13% , 10 BRAFEAET PR — R A7 MH (B) 5535 56w, 37 C 1%

ANV 42.83% - 7 18 h, 2 PG O Ih 32 98 19 B A BRe 8 e D 0.8 10°~
K1 A erreusiHBERRFMHIN D LEERENEAEE 1.2x10° CFU/mL. K5l i5 A A0 32 22543 Gl |
&R PRAEIR PR BE SRR IR AL ) 7350 5 78 200 .2 mg/mL

Tab 1 Composition identification and its relative per-  [¥IV 25 , 15 BH X BE it Sk 46 A 84 F ABPC 43531 il 45
centage determination of lipid metabolites of 4. Ji 1 mg/mL #1200 mg/mL ( UZE) (I 59 , iR 56

erreus ek 5 g 2 T T R

[RBANHIEL min e G W% ARG % 2.42 WMZAMAREIGEHEMNE SEZLEIRKLKES
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94 1= R 1 9% 01 A SEARTEAT DA L BR N BR TR R 6560 2 AN Sl TR ) 1 B A TR
£541 Tt C20:0 9% 041 W IE (MIC) , I HIERA PR LB L&A k] 10 R 22 24T
jf,;j o o ; " 25 54 199 451 4% B 2 (MBC) , 14 10% 9 — 11 36 920
49:99 1»‘/\5%@ C24;0 97 0:82 (DMSO) JCH K A BT IR B0 E A 3R A. ter-
50 44 9l 005 reus M RE AT J FL F= 4k 2% B3 % 10 Bk 2 24Tt 2

24 HEEREVEREFEAZESMESHMARET  HAIMICHMBCIEZIRILE 2.

MHERTIE 2 LA, A, terreus ARSI £ 2 1iit

x2 A terreus HIERREYREFER ST 10K SHMZEE K MIC F1MBC lIELE R
Tab 2 MICs and MBCs of A. terreus lipid metabolites and its main components against 10 strains of multi-resis-
tant bacteria

- il bl i FEiR TR Bl Sl AEPC
MIC,mg/mL MBC,mg/mL  MIC,mg/mL MBC,mg/mL  MIC,mg/mL MBC,mg/mL MIC,mg/mL MBC,mg/mL  MIC,mg/mL MBC,mg/mL MIC, pg/mL MBC, pg/mL  MIC,mg/mL MBC,mg/mL

WREEAFE 50 100 >) >) 05 1 05 | | >) ) 64 >200 ND
LAV 100 200 >) >) 05 1 >) >) | >) 16 3 50 100
K HERA >200 ND 05 | | 2 025 05 >) >) k) 64 50 200
Kb 125 2 03 | 05 1 05 | 05 | ) 64 50 200
SREFHERE >0 ND | 2 05 1 025 05 03 | 8 16 100 400
Wittt >200 ND | 2 05 1 >) >) >) >) 2 4 50 400
RE B >200 ND 05 | 05 1 >) >) >) >) k) 64 >200 ND
BRHHE 200 200 05 05 05 | >) >) >) >) 8 3 100 200
IRARER >200 ND 03 | 025 05 05 | >) >) 18 256 50 200
HIS A 100 200 >) >) | 2 >) >) >) >) 8 3 >200 ND

T “ND” R AR H

Note: “ND” means not detected
MR A G EAREH R O BRA R R B XPIRZFNAEEZH (200,100,50 pg/mL AR
TEFF BB E A ST R HAA LRGP R A W) 405 100 pL 56 415 52 ORI L B i e 2%
R BOPTEAE iR (MIC O 12,5 mg/mL) . A#tHIR AEAE AR K597 24 h)m  SfLINA MTS ¥ 10 uL, 4225
B2 TR AR HAA MK 2 25 2 @ KR A E A B 3~4 b5, T 490 nm P KA E L% B (OD) i, A341
KAER, MICYEHI N 0.5~1 mg/mL; FEHHR A K W6 AFATHL IR ANMLAFTE 3 (% ) =OD segpsvssi/
JZ BB AE T, Lo BRI BRI TS M 8 MIC ) OD wyweavsynx 100 9% THE- A MO 16 58 0 4521, X IR 4L A0

0.25 mg/mL. 200.,100.,50 pg/mL {1 g 25 A 7 4 20 40 I 1) 77756 5 4
2.5 {AREESENE W4 100% .99.31% .100% .99.92% , A] VLIt AE 24t 5t 4

BECHR[10] )7 o ¥ RAW264.7 4l 55 35 T & 16 50~200 pg/mL 3 [l P XF RAW264.7 41 i 4 ¢ 7 1
10% fif 4 I ) DMEM 455 780 A 8 TR (AIIAATE%349=99.31%)
JER 3T C 5% COMEFF TSR . BOECERIA 2.6 REEFEN
JtL, FH 0.25 % 4 [ 28 1 B I AL , DL 2% 10°4/mL 1 %5 Ji5 4 S R k. B R“25.17 W0 F ik i 5%
FhF 96 FLEE IR, BAL 100 L, AHffERE SR 24 W5, 555 RAW264.7 400, 35 3, & 4L A 100 pL G I 7%
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DMEM 15 % 5 , 4R J5 B 4t it 43 o 25 VA BE R A (1
pg/mL LPS)  FHEZ1 (1 pg/mL LPS+50 pug/mL i 22K )
FIUAS (5] o o0 v B b g 2 A P 41 (1 pg/mL LPS+50,
100,200 pg/mL MG A H) , B R 6 N fL. B
77 24 h 5, W50 pL K5 IR H I bR b A S A
T Griess 1057, 2 M2 W 10 min J& , F 540 nm J# K 4k
W 2% LG BE (), AR A o il 2355 — FAL A
(NO) B ik 5t s TNF-of%) BE T35 it 2R ] ELISA ¥ #4700
SE , FLARSE AT He RO ) G W B k17 o >R JH SPSS
210G AR A T Gt o0 b, B L x + s o R
FARIZR 22 03 TR e K IR T2 ) LA, P<<0.05 R 22
SAGF RS AR RS,

®3 BAMBEFHEHNO . INF-oZ2MELR (x

s,n=0)
Tab 3 Content determination of NO and TNF-a in su-
pernatant in each group(x+s,n=6)

A5 NO, pmol/L TNF-a ,pg/mL
SAA 100.00£ 101 195.00+ 848
il 188.3242.20" 1 043.80£7.68°
FrvE4L 110,65+ 1.17* 428204938
50 wg/mL MIERAHHIA 18426£4.79 78475 £24.04°
100 pg/mLiAZER AL 14619+ 7417 7288043145
200 pg/mLiMBER A 11421 £1.017 150,18 £21.64%*

TE: 528 A A, P<<0.01; SRR LA, “P<<0.01; 5 FHYE4L
H#,4P<<0.05,*P<<0.01

Note: vs. blank group, **P<<0.01; vs. model group, “P<<0.01; vs.
positive group,“P<<0.05,*P<<0.01

M2 3 AT, 525 (A b, A R 2 40 b 375 9 R
NO.TNF-o 5 & B FH W (P<<0.01), SERIZH AL, BH
P41 100,200 wg/mL JH g 28 AT 40 4 40 1t b 3 e b
NO g E8/0 (P<<0.01), H.200 pg/mL Il AEZEACHH
A i 5 PHAE 2R 224 5 BH A 2 RN 485k B b e A gt
YILH AN R TNF-o 8 38 38 0/ (P<<0.01), L
200 pg/mL yMAGAACI P4 & BT P4 (P<<0.01)
3 itig

Bl AATT A T8 KO R TR S 4 B AU
A ARERLIRIR , RS 5 AN SR EEA
BCER A, B 2 BRI Y e B S AR SR B 22y
PRYEPE | Q00 ER AT 0 1) 45 A% o0 A A R A 0 U 5 A e
MR DA 2SR TR I TR 55 22 Pl I 7 IR T % 4 o € A A BR
DA S R R v A RIAE Y R N A ELIRT Aspergil-
Tus SP A14 [T IS 2 AR 20 XoF i FF 420 PG PR 4 0 €0 A 8 BR TR
A SRR BB MEIERY . A0F5E BN, k1
SN A. terreus A T8 WM IR 2y, I A B
BT B0 22 25 25 R/ T, D0 85 22 G BA P T (A fi
R AR AT R IR A A AR AT A
i AN S FF ) B BRI T BT P, FLIh IR 2
Ytk AEPC TE4T 22 24T 245 T il 4% o B AFFF 18T K W %
DA RN SR S AT B TR PR S . (HIR A A (L
Xof DN 25 PRI 2 R AFTAT IR L R M 5 A T R i 2
ST B I, T AEPC XI5 24 AR 18 25 T
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PG, 24 DR e 2H S el AR Bz 52 ) S B e S 23 A —

FRYN A HEAE L, T DR B RAE S A PR Z2 S8 B e ) o L4

fiko PR, BT RAEHTBIGY 7 /2R )7 MR R GG Y

7 22— ARG R A SN2 B 5 3 A

2, 25 52 IR 28 A Wy X 40 B 43 0 AR E R T NO Al

TNF-affJ 5200, 45 REKH], LN LR A. terreus I G

FACBIYIAE BT RVR 2 100,200 pg/mL 1 RE 52 240 ]

20 R i 98 i DM F- NO I TNF-au, 312738 HoHb (149 5 25 A

OIRIGTT I IR ZR GG BAT RGOSR .

AT R, S ACS N A LR A. terreus MRS N

oy HA B2 25T 25 ANBT AT 1, R FARS o 5

SKAES 2GR D REARRLARFE L 31X g Sk B B I PN A TR 9%

URAEIRTT A PR 28 G I 505 75 T A ik — A0 5 2 i ]

Rt T 2%,
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@ E BRI K33 (SALD) st st LEER A B (APAP) # - IF DEAR A5 B AL /) R a9 4R 37 4F ) B ALl . 75 ik 4% 60 R/ kL
My B (AR oK) BRI (A28 3R ) a2 ( LB BEAER , 150 mg/kg) F= SALDAK., P . & & 41(100.,200.,300 mg/kg) , &
110 R, MR sN, A K0 K3 F 500 mg/kg #9 APAP S AF R A5 AR, #E4EAT L h, &0 RE R M e 4,54 5d,
252545 RS M S Ko 7 P ) RUBR #5 A B (ALT) | R A ZUER #5 285 (AST) ate AR B (ALP) | SLER BE 285 (LDH ) &% , 25 AHh-
AL (HE ) 3 & UL 84 20 42 5% 32 57 7 %, Western blot ik 4] F 20 22 7 Kelch H 3R AR A AT X & @ 1(Keapl) (fm etz M) A4k %
B -F NF-E2 48 % B -F (Nrf2) (28 jedz W) e 20 & 868 1(HO-1) (4@ B P ) 38 )7 B 4l B/ B AL R B (NQO1L) (4m AL 7 ) vA %
SR B F PR E R (GCLC) (AR P ) B a Rk, &% .5 Epabii A R kid P ALT . AST . ALP#= LDH 4% % %
¥ (P<0.01), FFAA LK AR et S5 M T ELPER R & T 20 i0vE BRME 3RS0 50 % K, T 4827 P Nirf2 \Keapl \HO-1 . GCLC % @ & ik K
T B FBAK(P<0.05), LA 40 AL, IR SALD K & 400> R e 7 vF LDH 42 8, ¥ Av FA M40 ) R 28 2% % Nif2  Keapl &£ K
FHABRBEN, LA LM R ERIEAFH B H K E(P<0.05 % P<0.01), L& 54/ RAFALFNQOL &G £ A KTFHBH
5 (P<<0.05 3%, P<<0.01) ; B2 25 20/ AT A0 38 T A3 13 3] R F AL B4 25, #5146 SALD 7 APAP i S04 M 345 L A 4 97 1
JA 3 B ALH) T A8 5 4R 3k Keapl Nrf2 A%, 38 3 FF 2022 F NO-1 NQO1 #2 GCLC & & £ A A %,

KB R R CEBRALAR T B ;b R Kelch HERAR ARAN X E 1,45 2 W F NF-E2 £ B F

Effects of Salidroside on Keapl-Nrf2 Signal Pathway in Acetaminophen-induced Liver Injury Model Mice
ZUO Wei, ZHANG Bo, MEI Dan (Dept. of Pharmacy/Union Translational Medicine Center, Peking Union
Medical College Hospital, Chinese Academy of Medical Sciences, Beijing 100730, China)

ABSTRACT OBJECTIVE: To investigate the protection role and mechanisms of salidroside (SALD) on acetaminophen
(APAP)-induced liver injury model mice. METHODS: 60 mice were randomly divided into normal group (normal saline), model
group (normal saline), positive group (acetylcysteine, 150 mg/kg), SALD low-dose, medium-dose and high-dose groups (100,
200, 300 mg/kg), with 10 mice in each group. Except for normal group, other groups were given APAP 500 mg/kg intragastrically
to induce liver injury model. 1 h before modeling, mice were given relevant medicine intrgastrically for consecutive 5 d. After
medication, the serum contents of ALT, AST, ALP and LDH were determined, and the pathohistological changes of the liver
tissue were observed by HE staining. The protein expressions of Keapl (in tranuclear) , Nrf2 (in tranuclear) , HO-1
(in tracytoplasm), NQO1 (in tracytoplasm) and GCLC (in tracytoplasm) in liver tissue were determined by Western blot assay.
RESULTS: Compared with normal group, serum contents of ALT, AST, ALP and LDH in model group were increased
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