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The anti-endotoxin, antibacterial effects in vitro and anti-inflammatory effects in

vivo of Ilicis chinensis folium water decoction
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(1 Antibiotics Research and Re-evaluation Key Laboratory of Sichuan Province, Sichuan Industrial Institute of Antibiotic, Chengdu
University, Chengdu 610052; 2 Sichuan Provincal Second Hospital of Traditional Chinese Medicine, Chengdu 610031)

Abstract  Objective To investigate the anti-endotoxin, antibacterial and anti-inflammatory effects of Ilicis
chinensis folium water decoction (ICFWD) and reveal the pharmacological properties of the clearing-heat and
detoxifying effects of Ilicis chinensis folium. Methods The anti-endotoxin effect of ICFWD in vitro was tested
using the limulus agglutination assay. Antibacterial effect for the combination of ICFWD in vitro with cefotaxime,
levofloxacin and gentamicin against 25 strains including methicillin-sensitive Staphylococcus aureus (MSSA),
methicillin-resistant Staphylococcus aureus (MRSA), ESBLs-producing Escherichia coli, non-ESBLs-producing
Escherichia coli, and Pseudomonas aeruginosa (P. aeruginosa) were also investigated by the agar 2-fold dilution
assay. The anti-inflammatory effect of ICFWD was observed by an xylene-induced auricle inflammation model in
mice. Results ICFWD showed anti-endotoxin effects at doses ranging from 6.25 to 100mg/mL. The minimum
inhibitory concentration of ICFWD against MSSA and MRSA, ESBLs-producing Escherichia coli, non-ESBLs-

s HHEA: 2017-06-06

EEWB: V)IERET R E No. 2016JY0077)

E&®IN: ok, 9, ETF19634F, Wi, EEMNFRLASNE7HWIF, E-mail: chengyaodai@]63.com
“HEWAER, E-mail: jackjiong@163.com



. 766 . WIZH KB AAMINER . SURAMENTIRIER  fEomss

producing Escherichia coli, as well as P. aeruginosa were 8~33mg/mL, 33~>133mg/mL and 33~133mg/mL,
respectively. The combined treatment of ICFWD with cefotaxime, levofloxacin and gentamicin showed additive effects,
the fractional inhibitory concentration (FIC) index were 0.5<FIC<:1. When orally administrated in mices, ICFWD showed
anti-inflammatory effects at doses ranging from 1,280 to 2000mg/kg. Conclusion ICFWD exhibited potent anti-endotoxin
effects and some anti-inflammatory effects. ICFWD had some antibacterial effects against MSSA, MRSA, ESBLs-
producing Escherichia coli, non-ESBLs-producing Escherichia coli, and P. aeruginosa. The combined treatment of
ICFWD with cefotaxime, levofloxacin and gentamicin showed additive effects. It was indicated that the clearing-heat

effect acted as the principal action in pharmacological properties of clearing-heat and detoxifying effects of ICFWD.
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1licis chinensis folium water decoction(ICFWD); Anti-endotoxin; Antibacteria; Anti-inflammation;
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FRIK(45:55), il K254nm; ()5 LA, ish
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Wit R 2 JE LA R A S R T HEL R VAR B - K
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FHRE (o BE VAT, BERETOUL; DUZET /K B0 78
TKARE251%, HEFE10pL.
13 %

Wi & SRIE R I 2R M S Bl N 5~100pg/mL,
R 51°50.999210.9998, J& JLAER 1 28 1 Yu
3.125~100png/mL, R>}0.9997; #z 2. FILA
i\ 23 SRR I O B I 18] 20 53129 10.9~11.1, 5.7~5.8 11
11.3~11.6min.

K F AR T AR 244 7= b DU 229 4 o
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TEN0.017%~0.489%, b fm: SRR 8RN
0.056%~0.340%, F[db/= s AL D25 1
b TR LR R AN A3 R R A B AR B R (R 1) o

R/ AU R BOR D 2 22 i & (%)
Tab.1 The concentration of the principal chemical components in
1licis chinensis folium water decoction from four different areas (%)

FERMS T L b ik
Wik 0.008 0.015 0.011 0.013
BILZKER 0176 0.344 0.017 0.489
SRR 0.056 0.262 0.093 0.340
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FRAF], 0.1mL/3Z, 0.5EU/mL), 4R N7 Rk K
#5: 1701190, HHTZERAEYAR AR, SmL/X0).
KHH(LDZX-75KB, g8 ), FWas
i (HFsafe 1200/C, ClassIl, Type A/B3, J1REREARR
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160914, 1mL; #t5: 160808, SmL).
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WEHKS, WIERA Imin, BR1EU/mMLENFR
W, %M. BU1EU/mLI N 3 R %0, 1mL %3 5
IIAEN0. I mL ) &R B DY = KR, #8250, 37°C
JKH30min, A% %= 5 0. ImLIMA 25 0.1mL
HARF A EERNEF, SRS, B, e
WA A0 ImLAFRIEW, BHEZEMAFE0.1mL
ARG, MOSPREEXS R, BN # R E K
0.1mL, M EIF0. ImLA /N A O B PR X
52 A 2H 55 BH AT HEZEL R 9 4 o) R 4H [R] B (3 7+1) T K
R (60+)min, /NOMIKIBEARECH, 255235
180° M %%, #5E WIEIRANAZTE, A I BE W i 2 40
A BRI R B, TSN R RERM, A
“HT s HEWNERARTE, AREOREETC RN A BEN
I 5 A A 7 AR B AR B B IR, A BTN B R AR
R, 1R -7 o fEERUE R RO RIZRS, Bk
HIRBA PSS B, 4 S AT 15 R AT H 0 20055 2 BH 4% R
BT PR SR TR ) %ot HREE AT AR sl P A 2
23 #R

A= 1 DU 285 /K B AE R B 25~100mg/m LI 35
HAEREMERNEREN, SR NEERmN
W N6.25~25mg/mL, Hod L2 = PU 25 i,
WAL U FH R (R2).
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$K5E), MH(A)EFRES: 20160218, Jbxnt BE A
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=2 AU ZET K FTR BT P 2 3R AE Al (mg/mL)
Tab. 2 Anti-endotoxin effects of Ilicis chinensis folium water
decoction from four places (mg/mL)

- IKHOBH L BPE BEPE
100 50 25 125 625 313 MR xR
|| - - - + + + +
£ .
M| - - - + + + +
b - - - - + + R n
e 7 ONAEBMERN, MARRARIUEM: 47

AR IR, X PR R B R I B A P A K
AR, PEER IR o5 P 75 T
XA ), Bk IEIRES FR4H(GNP-9080, KAk 74X
WA R AT, HF KT (CPA225D, FEZHIHiF}
HABARATF), BHTKRF(BS224S, FLHHRL
XA IRA ), BiliHE(100~1000uL, Finntiteppe),
% HEA (Denley A 400), HHEIEKBHALE T
BRI ), HBLNRAUR), IR .
312 ¥

SRS [ ] SR PR S 56 =5 A v AL 2% 51 23 (Clinical
and Laboratory Standards Institute, CLSI)#fE % 135
B A AR R R D DY 2= 75 K RIROG) S 56 B AR 1) A
A B AR B R (minimum inhibitory concentration,
MIC). € BH 4% HE 24 36 B 15 R VR B 3% — 5 R 1E
0.008~128pg/mLyGHI N, FRELZED KR 9.58mg, il
ASmLZEEK, EH] 8 1.92mg/mL KA A BE
FRVATR ;B & 77 #12,000me/mL JY Z=75 7K BIK
P SRR AE 1~133mg/mLYE Fl N, 1E R RE .
3 VS 7= b DY 2 9 K R B3 B R R Y W I mL,
IIAS0°C ik FIMH(A) K 72 52 14mL, VRS, 544D
Ji F 2 m A M BRI 25HRMSSA . MRSA. 7~
ESBLs K54 B AFP7ESBLs A 5 7 1 Al 445

B, BEIKE 2 N10°CFU/mL, £35°C 18~20h
BRI JE LSO AU T B HIAE A, 3EATMICHIE
313 4

FUVEL . TR TG R U 2R R K B
MSSA. MRSAKIMICHEA —F, $448~33mg/mL; Xf
FEESBLs K712 75 14« AEFESBLs K715 75 1 fIMIC
FEA—F, BN33~>133mg/mL; X A 45 A 4 1)
MICA33~133mg/mL. X 55 2% FH 4 T (U 4 8 623 4
BRE) I EEYE L a2 DU 2R fe i, R 2 B
R (A R 32 7 it AR AT A 5 T 7 ) P A0 o 5 2 DAVRT I
PV B AE(R3).

32 WEHFARKS AZ GG ERIMNIEER
321 MEENE

2RI HHLR Flbeagle X, HAXF] “3.1.17 T,
322 ik

PR AE 44N 77 b DY 25 35 K B A AR 40 30 B 1R 45
B, R LR A R E P A 1) b DU 2R T K R
ImL, MINBEERZ A MK ImL, R, 5Hl{E37C
KIBEIAL0.5. 1. 1LSAI2hjEHCH, IIAS0°C @tk )
MH(A)}5775:13mL, 57, [F “3.1.27 DUEF4HE
BEATER TR, WS AT A E R, 3T MICTE .«
323 %

Ak PUZEE KRR S R 2 E L2 53 51 E460.5~2h
JEHHTMICHISE, 45 BXFMSSA. MRSA. F“ESBLs K
W54 i~ A= ESBLs K45 A T A1 2R AR BR a1 119
U AR R A B, MICYEFEXMSSA. MRSA
535 8~33F18~17mg/mL, X§7“ESBLs KR H .« JEr™
ESBLs K5 Ay i A 2% AR FRL L 1 250 66~133mg/mL,
PUIH IS P 5 WAL TR KA TG 5C (R 4) o
33 WEFHAMKELHES. £4RYERKK

3 MUFTFKAENRAMSSA. MRSA. F“ESBLs KR A7 ESBLs K 5A B RIRAR LI FIMIC
Tab.3 The MIC, values of Ilicis chinensis folium water decoction of different provinces against MSSA, MRSA, ESBLs-producing

Escherichia coli, non-ESBLs-producing Escherichia coli, and P. aeruginosa

B3 /(mg/mL)

[ e o o - T FE R /(ng/mL) it
MSSA(5%k) 8 17 17~33 8~17 0.03~0.125 +
MRSA(5%%) 8 17 17~33 8~17 0.03~16 +
FESBLs K54 B (51k) 33~66 33~66 133~>133 33 <0.008~0.015 +
A ESBLs KR 7 1 (54k) 33~>133 33~66 133~>133 33 <0.008~0.015 +
i SR R R (ST 33~133 66 66~133 33 0.125~0.25 +
ATCC29213(1#k) 8 17 33 8 0.03 +
ATCC25922(1#k) 66 33 >133 33 0.015 +
ATCC27853(1%k) 66 66 66 33 0.25 +

TE: ATCC29213. ATCC25922F1ATCC27853 %3 il 4 w5 (0381 2 B3R 1

DR g 5 A T RV 1 P ML T ) o 2
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PUZE35 7K BV 5 R M AL A [RTH] J5 REMSSA. MRSA. F2ESBLs K727 . JEFZESBLs KR A B Al

B ML HOMIC,
Tab.4 The MIC, values of /licis chinensis folium water decoction incubated with blank plasma of different time against MSSA, MRSA,
ESBLs-producing Escherichia coli, non-ESBLs-producing Escherichia coli,and P. aeruginosa

B 71]/(mg/mL)

Btk B R /(ng/mL) Epaict
0.5h 1h 1.5h 2h
MSSA(5%k) 17~33 8 17~33 8 0.03~0.125 +
MRSA(5#k) 17 8 17 8 0.03~16 +
FPESBLs K78 (54 66~133 66 66 66 <0.008~0.015 +
JEF“ESBLs K47 (5 4E) 66~133 66~133 66~133 66~133 <0.008~0.03 +
) 3 AB EEL L TR (S 133 66~133 66~133 66~133 0.125~0.5 +
ATCC29213(1%k) 17 8 17 <4 0.03 +
ATCC25922(1%k) 56 56 56 28 <0.008 +
ATCC27853(1%k) 56 56 56 28 0.125 +

¥: ATCC29213. ATCC25922F1IATCC27853 47l A& s (i A Bk ia . KIFIRA B AR SR S M B 1 Tk SR DS ma NPT R, R Tk

B 7 BRA R EHR M E E A
331 Mg

WAL= DY ZE T /K B, v o Sk At e s B (it
T 141202B, WYIHIZir AR AR, 1.0g), #HEE
F Y R EAE SR S C16062401-1, P
JNEME 25 G BR AR, 100mLAR, & A% 5D
£0.2g, FE80.9g), BRIRK KB ZRFFBEAHS -
20140618, W EFRTZMN KM ARAR, 2mL, 8/
L), HARRF “3.1.17 T,
332 JE

FA B AR R, BRI I3 6N K5 7%
M, $Z6x6(FAT)HEFE. T 1~551H 43 BN 1~2mL
AN R B i AL = DU ZE 95 K B, 25651 H I ImL
AR, BWMEFESTIE T1~579 435 A ImL
AFERERPLAZR, 6 TH M 1mL Y 2= /KRl
W, ¥ImEFESHIE; FesH AT RN,
Moz X 2B I0N50°C ik ITMH(A) 85 77
B, fFRARBIN1SmL, B2, H1~55HPUZ=EH K
BRI BE R RIMICHI2. 1 1/24 1/4F01/81%,
65 A FIRE A2MIC, 1~54T Rtk E ke
SERMICHI2. 1. 1/2. 1/4F11/84%, FeirhIiER
IK RV HIIR BE R2MIC . A1 J5 2 s 3 Moy il
FIMSSA. MRSA. F“ESBLs A&7 B A13E“ESBLs

KIGEBEAEE R, FHBIKREZ A10°CFU/mL, %435°C
18~20hX:% 77 i W& X} 40 B (4 il A A o DLy i v
W B $8 4 (fractional inhibitory concentration index, FIC)
BEATHIWr, FIC=(DYZ=75 16 A I RIMIC/ DY 2= 75 B FH i
[FIMIC)+(FiAE 2B T I MIC/ B A 2 5 IR FMIIC)
MFIC<0.5NFEMER, 0.5<FIC< 1 AMMIEH,
I<FIC<2NEFRAEH, FIC>2 M PL/ER/EN-14,
333 %

WAL= 2K R S S L . 2 Amib E
AR K57 2 B & F B X 20 MSSA. MRSA. 7=
ESBLs A 715 75 b AE P ESBLs K i ¥ 45 B I FICH 4
1E0.5~1(& 1), REAMMAH. RENUFEFKIKY
Sk mERG . e SRS R R OR B R I A T 2 H
PR TE PR A B R SR (GRS).

4 MFFKART ZBRBNRERKSZN
41 HR5z4

WGP PUZEE KB, IS ZF (U )3T R T
AT, 99.9%), BH A4 ZMCMCHILS !
F20090508, HEZERNERFARAR), —HFK
(el iR TR, s #ral). SPFEL B B R
PEANEL, PREL18~20g, T H RAE A YR R
AT, BRAES: SCXK()1)2015-030.

42 FiE

=5 TUEH/KAGEE RS 72 &m0 B MK K S RZ A I FIFIC(n=5)
Tab.5 The FIC values of combined treatment of llicis chinensis folium water decoction with cefotaxime, levofloxacin and gentamicin (n=5)
sl MSSA MRSA FPESBLsKIARATE A ESBLs KR A
P Z= 8 7K FR S fh e 5 0.75~1 >0.5~0.75 >0.5~0.75 >0.5~0.75
P Z= 5 7K B+ 7 S >0.5~0.75 0.75~1 0.75~1 0.75~1
UES VI SN+ >0.5~1 0.75~1 0.63~0.75 0.75~1

vE: FIC<O0.5 NP FMEH,

0.5<FIC< 1 NHINVER, 1<FIC<2NTEFAEH, FIC>2R#EHi/EH
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] b 77 DY 2= 55 7K RO 28 K W B, 23 il
Fie 1) 75 29 64, 80T 100mg/mLIATR, =%
WIEH . W40 RN BEVL 2 ASH, AR, 4
Sl A I3 6o B L (A B K, B S0 B L (O B S 55
60mg/kg) M PYZ=F /K FRRAK. Hy &i(1,280. 1,600
2,000mg/kg) 7B . SHNWE ZHERNEE10gik E
0.2mL, VUZEFH /KRR ESAIEA . LI SF A A 22
KA, BHEAHUR, ELHB2d, RRGYE %
BN A BN AMIN R SOUL — H R, 4hJ5 4/
BB ZOUME AL AT, 9 B SR 2 A B B R U, A
HEAENSMmAT LA MU HEH R E, £ AH
R EEZ NI, 455K HSPSSH A Suit b .

326 DUZET K BIRC — HAEN BUE K ) 5 ()

Tab. 6 The effects of Ilicis chinensis folium water decoction on
auricle swelling in mice

450 Zi) Fallkis B K B /mg
I 1 o HE £ HEFRER K 20mL/kg 19.13+3.04
fmEA VU= KA 1,280mg/kg 11.50+3.82°
R VYRR 1,600mg/kg 8.63+3.71"
fe 2 PUZ=F KA 2,000mg/kg 10.25+4.37"
ISF % R4 LIS 60mg/kg 7.63+4.57

W 7 RSB RAL R, K485, P<0.05

43 %R

VY2 7K RO — FRORBUN R E P R 45 R s,
S R L, FH AT R ZH AN DY 275 7K B #5771

EHME MK RS, A BE M2 7(P<0.05),
PUZE /K BB — B RS0 BRE KA i FH 1
IKFIE91280mg/kg, KR E(F6).

5 g

4/ 7= i DU ZE 75 7K B 7E R FE 6~100mg/m LI B
BRI N B RIER, AHEBRpH B IR
Wi, SIS R T PBSZEMTR . N EE B A K
FIARIPHZE M WM RV 27 KRR, 45 R0
JK B A E pHS.0~8. 01 5oF P 25 2 1A 15 i /E
TE MG Bl N pHAR TG R, AR NP N 28 32 A U
RN SR 30 IE .

AN A 77 b DY 23 5 K B3 B A — 2 I B s
PE, XTMSSA. MRSAXHF, Xfr*ESBLs KM7RA B
JEF=ESBLs K iy 12 75 B R SR8 5 B B AR W e 58, K
B ¥ #E33~133mg/mL2 (8], 5 (FEZ ) 2015
Fi DY 25 5 fs PR FH R 15~60g/1K, LA RAE BEFR & P2 AR
(AR P9 PTBR VR PRI BE G (T ORI, WA B . PUZET
IK RS R 25 [ I AE37°C Y AL S 56 22 B 1 3 o

{147 6T DY 275 7K R AR o PR AR AR B B 2 5 T L e
BV PR, I T B O AN AR e A, Htk
TSEIG AR N 525G, AN RESE A R LA TE R N B
LRI R VUZEH KRR 5L MMERE . AR
WEMRK KRG RPA SRR, X & MM
EHERA RS, R S5ERIUERKEGNHTL
P FEER

ERLBPARIEFEF, SFH CIRikiE,
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