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Antibacterial activity of active component of Crataegus pinnatifida combined with -

Lactam antibiotics against methicillin-resistant Staphylococcus aureus in vitro

JIANG Ke', QIN Rong-xin®, ZHU Tong-fei', ZHOU Hong”, ZHENG Jiang' ('Medical Research Center, Southwestern Hospi-
tal, *Department of Pharmacology, College of Medical Laboratory, Third Military Medical University, Chongging 400038, China)

Abstract. Objective To study the in vitro antibacterial activities of the Crataegus pinnatifida (C. p)
extracts in combination with 4 kinds of B-lactams antibiotics against methicillin-resistant Staphylococcus aureus
(MRSA). Methods The dried fruits of C. p were extracted with 75% FEtOH followed by being extracted
successively with EtOAc¢ and n-BuOH, then the obtained n-BuOH layer was subjected to macroporous D-101
and then to silica gel column chromatography. Finally we obtained the active component of C. p (CP), and
validate the in vitro antibacterial activities of the component CP in combination with 4 kinds of B-lactams antibi-
otics against MRSA. Results The minimal inhibitory concentration ( MIC) of Oxacillin, Ampicillin sodium-
sulbactam sodium, Ampicillin, Cephazolin and CP component were 256, 512, 512, 128 and 1 024 pg/ml,
However, when combined with the C. p component at its sub-MIC (128 pg/ml) , the MIC of the above 4 kinds
of B-lactams antibiotics was as lower as 2, 32, 16 and 2 pg/ml respectively. The fractional inhibitory concentra-
tion (FIC) of them were 0.13, 0.19, 0.16 and 0. 14, respectively. Conclusion C. p component has syner-
gistic antibacterial effect on MRSA when combined with B-lactams antibiotics.

Key words: Crataegus pinnatifida; (-lactams antibiotics; minimal inhibitory concentration; fractional

inhibitory concentration ; methicillin-resistant Staphylococcus aureus

M FF 460 P b 4 985 €03 2 BR B ( methicillin-resistant i 2, MRSA YL SEUNBRMELLIA A o HHRE, —
staphylococcus aureus, MRSA) Jg& [ Bt J& 4 ) 3= 2L 5 SRR =Y A2 A I RIS 5 MRSA XT 8- PN ki
Wo T MRSA X B-NEER IS L H AT AE R 2 KA R BRI X BeA S IR B %) MRSA
1 B-IN B 2P A R HERGH] (intensifier of B-lactam-
415%%5.\:12; fﬁiizﬁ gjﬁﬁq ;;“&]zmifﬁijw susceptibility in MRSA |, TLSMR ) 2| 3 Fh 4/ FH 9 5k by
BIEVEE IR L, HLIE: (023)68754435 ,E—mail;zh;ngi@ mal tmmu. co‘m’. en PrEIHLER 11 ] ( synergistic antibacterial activity) o i3]

0% B 39 :2009-02- 16 ; 4[5 F #:2009-03- 14 RIRTIH B LA T 75% £ B3 B BoA 3 1 FH 8




1888 %=

O N

314

A B-IBERE S0 A= X MRSA )44 & Py 6] 47 1
o FATX 1A 75% £ B4 By b bt i 36 20 A 2
PR AT T 688, HREAH X% PR Ao 9 4 7370 1]
XA VAR EF R PUAR RN PUAR Sk F MRS 4 i B-
PRI 2 1L A= 2R A9 A S B[R] T 1 304 00 PR R AT T
W

1 #R5FE

L1 S gttt

ARSI A& Ry Ll S A 4 LU A% ( Crataegus pinnatifida ) [F)
T AR S (FE PR R T 2R A R ), D-101 KL AR (Rt
ML TAHRAFRD , AW ai i 8 O OER IE T RE(E
PONARA BRI TA ) ekt 25 & X (BUCHI R-205 &) , R T-#L
(SAVANT A ]) , Fe 4 ( Bio-Rad 2% 1] ) , MRSA IIfi B 4 B A%
(3B = ZE B K P o P B I DR 2 B SE AR 1L ) 96 FLAN B 15 37
R ( Costar 23 A ) , AW P AR AT 2P0 AR 2205 7 AR Sk i me bk (
PR#i4 ) M-H Rz 5355 (A BB ) o
1.2 LWEBWRERRSH

it 3 kg Z2RIF,75% ZEEFGARBL 3 ¥, HK 2 h; 17
U U He v 46 (R £ B, A5IR Y 563 g #HiIR B IR N Z8 1Rk &=
3L, i UERRERIE LT, R A SRR R OB IE T B0 51
FEW3 W, FFIEIE T2 A ENRE 2 132 gl E T 2R
L D-101 KL REHE (O 43 8, £ W=7k B B2 VR G, WO 4R AR
SIECR 50% L BE-KPEMEFR A3, I ), (I LA TR AR 4T 4%
TRAEL 16 g3 B8 o B ZRE I A: (il , 5005 - 78 BB JEE e
33 Fr. 1 ~Fr. 8 36 8 384 ; MR RER T, &9F Fr. 4 Fr. 5
AL, MR 2 TS 4143 CP £ 600 mg,
1.3 BMEMBHHHER
13,1 LBk ERSE  S290 H MRSA ShIG K 4 B bk, i
S TR RV A IR I A 2 B B4k, MIRSA ) ) 2 R
TR R 35 0 B 55 0 4 ¥ (M B 3R, TRAR 48 NCCLS
(2004) Frifi, FHASIR PE M 52 AT B IR BE , K F 4 pg/ml, Ny
MRSA, Tk 37 °C,M-H W73 3255 I35 10 2 W, #2280 2 1l
BNE AR AT R, BB A 9 AP 2 10 ml M-H (877,120 r/min
PRAE 6 h, Z A K XA, 2 K O 600 nm 1 IR % B A
[D(600) ], HEF AN U SE B2 5 x 10°CFU/ml £ .
1.3.2 USSR (k) Do 2
Y NN = Wi NN = S 7 NS O] Y1 N DR 25 B O (SRt
MIC,, KR PU AR &7 S PSR SR PG AR Sk Famenk DL & 414y CP
S LUK B F) MH % B8 L 2 mg/ml, 2 £5 RFIH B2
1 pg/ml, 53 53 B AN M BE 25 ¥ 20l A 180 wl 28 I TE R,
37 C,E/NERE [ D(600) T, il [a]- A 1A M £k, 24 h W8 HK
A MTEFEE(MIC) fH,
1.3.3 BEAMESR  SRaaE" 2 p % SR pE Ak
SFRETIM EETAR Sk AR A CP 41/ M Ve . 2R3
LK EC AP AE Z W 10. 24 mg/ml % 10 pg/ml, 443 CP
W 20. 48 mg/ml 2 640 wg/ml (1% 2 £ R AVFRE) , B fLINA

160 pul 25 BRI, 20 ] 25U B 2R M VG MR 20wl 4% 3k B 2H 4y
CP, 37 C, & 1 /NI [ D(600) 1, 2 il B[] -2 12 i 28,24 h
WigE MIC {f, 2 3¢ 1 265 06 4 0 1T B 45 11 10 MICy gy I
MIC. (s » 25 BN FH 25 30 B B9 e AT AT DRI R B MIC oy e gy 1
MIC. cpugy » AT A I B F5 5L (FIC)

FIC $EH0 5 5 1 b

pic < T A MIC | 22506 £l iy MIC

FH 25 e ) MIC 225 2 i i MIC

FIC 844 <0.5, AW [FfEA ;0.5 ~ 1.0, AR IIAERT ;1.0 ~
2.0, HICKAE; >2.0, AiEHUEM
1.4 it

DI Segedty s 5k, Seae s i SPSS 16. 0 B4k 47
Geit i, TR RRIR R R & £5, YA LR AR RE S
ZHT .

2 %3
2.1 HMEFEAZHBEMNT AR AL AWy CPHE
T RARIT A R

P~ LI 7 NN NN = W S 7 NN S 03 N (O
256 512 512 128 pg/ml, YL R T 4 weg/ml B9 HURTE B, 32 7=
APk MRSA Xt B- N Bk e S uA: 27 E it 25, 4143 CP fy MIC
fHAE R 1024 pg/ml, 55 BRI B T M AR 55 o
2.2 WEMEZMNE4MRAEEZ SNBSS CP

# FIC 354

WA 2RI 25 SR R 128 we/ml 2043 CP LA At W)
P VE AT, 2R FE AR MRSA () MIC M 256 pg/ml %% 2 pg/ml;
FPETIAREY MIC M 512 pg/ml P2 32 pg/ml; ZE PEAR Y MIC
M 512 pg/ml fEZ 16 wg/ml; Sk Amipkg MIC M 128 we/ml [
22 wg/ml, HFICFEHIY/NT 0.5, #-4H 5 CP 5 LR HTE
RYWEAMFRBEER(ELD,

®1 BERARSHYWRIPE MIC E#1 FIC #5231

ELIPA - FIC #5841
BUAERRE BUERPM CPEA CP Huply

PP 2 256 128 1024 0.13

FSE NN 32 512 128 1024 0.19

RN 16 512 128 1024 0.16

S Frunenk 2 128 128 1024 0.14

2.3 BHEFEIER

R TR] R T I 2 B, TR0 B AL, T TE S b Je e AR EUE
KA, TR v B TG | T 5 0 MIC e B 11 4 Bl 2k R F4L 4y CP
WICESE M AR LR 1,24 h iR, BB S50 IR L
BERTGIFEL(P>0.05,F 1), EPUER 5445 CPEL
AL A T AR K A2 B TS A T LR B0 B K,
24 h BiRIE RO BE B AR, S X IR LR 22 S A S
X (P<0.05), $#R4lsr CP 5 4 F g- A BEH ST R H
AR R ARSI R AEH o



5519 1

2 B AE NRSTE PR 5 BN BRI HT A FR I T 1889

18 —+—Cp 128 pg/ml

_— 2 pg/ml - =
1.6 32 pg/ml '___-—"_'
1.4m— 16 pg/ml - »
—_ 2 wg/ml . it
].2 - -'. I‘:‘;
o a f— 2 -'l.._ﬂ
210 ¥ . e
R 0.8- R b
T e
0.6= Y {':':‘" Y 1. digtiae o
- RERrr R
0.4 e }:-\.-‘-'""
0.2 M*
0 i 2 -
1 3 5 7 9 12 18 24
t/h

B 5 R - R AR
3 itig

AHGERI], K IK h 254 b 3 IR AT A 30
Y i 1k 9 21 g, BT RUAT 250 RY 32 s A 3R R AR
JE' U B W B A T M BN BRI B
FAF MRSA \MSSA Fi R ™, JLAS 38y 4 iR 5 e
PEBRXT MRSA AU, Sk 1T R rh Al 5 3 R ]
SR BLICE B MRSA s e ' 45 i FLak a4k
BT L AR B 8 D R i FE RIE T, PRI
) SR B BRI P R S A S U T AR
2B

LS Sy 355 TR LU A T8 A 4 L B 2T ( Crataegus pin-
natifida Bge. var. major N. E. Br) w14 (C. pinnat-
ifida Bge. ) W THRMBCRIL, EEHINRENH M |
POt e T PR AR L e K9 V5 R R RS I
ZEPA) 7 SRR O B L R E S 2 i
B LA SR B B A PUR IS S . AR R B
HEREC B A BRS B- BEI R DT 2E % MRSA {4
MRS . Zead gE— 2D X I HEA T R GE 0 B 4
Y, ARSI 24 S 96 0 VEAE 3B B3 B AR, o 75% LB
PR G CTR T IE T BEAE 0, UE T i3, &
D-101 AL ik AT (0,335 73 B9 A B K 5 4000 T 155
I W E A g CP,

TEXF MRSA RSN 24 S sic i vh , FR AT T 5 21 J LA
e R PG B- PN Tt g SR e A4 3R IR M P bk | 7 2 P bk
SR VE AR Sk i mk ok XF MRSA (1) MIC ¥4 38 3 = F
4 weg/ml, J& T E A 24 5 LA 2 ) CP Ry B T4
WEVER A, MIC 290 1 mg/ml, {HAERR & 25808
g, 37 MIC Y B2 i LA 20 43 CP I 25 AR 1 JLAM it
AZZRAY MIC E, HCrp o Y AR Sk AW bk £ MIC 2R
FE3) T 2 we/ml BYBUSTEHE, H AT 4 FdiiE R 1Y FIC
B354 :0.13.0.19 0. 16 .0. 14, #)/NF 0.5, 3E/RBE

FNZ R R AP RIGT R A o 455 i 1a]-53% B i 2k
E— 25 7R K5 25 BE A A B 11 40 7 0E A B I
S0, IR E R A B AR A BT

BRI 2 R N X T 24 7 Y MRSA T
B, BT AL B- IR R DT AR R 2N AR B
A MRSA f9VE AT, G5 i 20 70 CP U RE %
R BN I I 28 BT A R A0 T AR, 3 5 O TR AR
Flo X5 MRSA JEL 5835, BEAT K SR 25 1) o3 i 3
F L T 5 B- PN IBERE S B A2 21 25 ) (0 S, AR
PUER IR, AR R AT, SRR IS 28077
EHARERZE N,

SE Lk

(1] BR50, 250, £ & WHATRE IR M TR ],
A E T 2 2k, 2008, 17(13) ; 1097 - 1100.

[2] Kondo K, Takaishi Y, Shibata H, et al. ILSMRs (intensifier of beta-
lactam-susceptibility in methicillin-resistant Staphylococcus aureus )
from Tara [ Caesalpinia spinosa ( Molina) Kuntze] [ J]. Phytomedi-
cine, 2006, 13(3) . 209 -212.

[3] MO RIS, B B, 55, TRBREMAARS TR TG P B T A 41 URR
KRR LR L) ] - PR R B R ek, 2006, 29(2) : 128 -132.

(4] $hofim. HMLH Ik M. JEat: AR TA: Ak, 2002:
1647 - 1670.

[5] George M E, Robert C, Moellering J] R. Antimicrobial Combinations
[M]//Lorian V. Antibootics in Laboratory Medicine. 4th ed. Wash-
ington : Society for microbiology, 1996 330.

[6] Hemaiswarya S, Kruthiventi A K, Doble M. Synergism between natural
products and antibiotics against infectious diseases [ J]. Phytomedi-
cine, 2008, 15(8): 639 —652.

[7] Yoshida H, Bogaki M, Nakamura S, et al. Nucleotide sequence and
characterization of Staphylococcus aureus norA gene, which confers re-
sistance to quinolones [ J]. J Bacteriol, 1990, 172 (12). 6942 -
6949.

[8] LiuIX, Durham D G, Richards R M. Baicalin synergy with beta-lac-
tam antibiotics against methicillin-resistant Staphylococcus aureus and
other beta-lactam-resistant strain of S. aureus [ J]. J Pharm Pharma-
col, 2000, 52(3) . 361 —366.

[9] Takahashi O, Cai Z, Toda M, et al. Appearance of antibacterial activ-
ity of oxacillin against methicillin resistant Staphylococcus aureus ( MR-
SA) in the presence of catechin[ J]. Kansenshogaku Zasshi, 1995, 69
(10); 1126 — 1134,

[10] Sato M, Tanaka H, Oh-Uchi T, et al. Antibacterial activity of phyto-
chemicals isolated from Erythrina zeyheri against vancomycin-resistant
enterococci and their combinations with vancomycin [ J]. Phytother
Res, 2004, 18(11): 906 -910.

(11] %807, WARMZAEAERLI]. hEZ ), 2005, 14(12): 89 -
90.

(%43 K %)



