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B O A THARSSLBENRAARELER, IR BERARRTEN LR A ERHRGR
BAEAFBRRAT TEAZE . CERRERREFRES NS EARDILGA B RS R
BE,FARABRILBHBENXRBRYT SAMET AR E S F s 2 FLE8
RSP E R, R A RAW264. 7 e K A A 304 T W 3t £ 5 B -F TNF-o & Hm, 5F
METERBYHEZRS T AN A THRBRESGLBERAEAG AT, ARBRHRR
UORREER . CRUEARERBIARAREG ERp A, R LR &0, PEARE
FRGERDORAERREE R RRAS T . CRLUBERASVWAAXR RS . A4 % 6
# EH 2 ¥ 26003 4§ MIC 45X 3] 0. 512 mg/ mL; R 49 B 44 LPS % F 4 X 3£ B-F TNF-«
B KARERTHELBEEAABRTONR AR ER . A RAERAGARLREAILRT
BEEARBL ARGREBRERB REAGUF T RARTF LT ORME T FRIKIE.
KN SHEEBEMEFERGRATE&SHA;RL
S RE R285.5 XWEREB A

AR, EE XM EA Y RIAEA AMIZH B RALELGY RS EFERTRT ESRE, 5
ARK MR G AR F B4 R 254 R 8B 235 e, 25 4 5% B (el R B R 4 ) R 3% B ok
LR, B IA B B IF R AF) 8RR 25K R aX — B .+ B8 4B (5% 4% : Rhododendron simsii
Planch. ), H A ILNLL, XA INL (LA R, N QB P SEAR. YR SHREE R, 470 ML 4 R
RZHB AR IF R GE, B RE R, A 2R F, RIBS R . BRSO, Y ELNIESFHY, RER
B E A EERE R E RS BA RIFOTREE R AR E R ER.

PREERS 5 AR R I SR AL BS X 2 Fp % IWBUR B A A R E R RBEER, Brillif e 10 Fokk g8 &
R E Y. TS S AR & B0 5 WAL BS A S AL B M BT B M AR TR M TR . SOk
B BSEYFEEEE. R WSS EERSS KR BRSNS LT MEE X
ML REEMASY, AEB RME EAS 2 HEMGE B B0 kR EF RS Bk R
ZHIBITIE AR B REAR R , W AT AR BURE R R R b PR AP S
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1.1 e

SSW-420-2S %I B $8 Y5 7K A8 (- %5 R BR A F])D » WT30001B B F R G M T R R BB BRAFD,
ZNHW BB E(FBXEBNBSREERAE)  MASTI MERBRE(ELEHIMEAEREERA
B, et R 5 RE-3000( ¥ W24 b3, DHG-9075A B R FRA (LB —ER %N BE R
A ,iMark BEAR U (EEMAER AT ,ST2100 L5 %E PH i (BEHEHE CEHDFRAFD ,SW-CJ-2D &
WAREEFEA TS (EEE, FMREREEARAE HZQF100 2BFEHEFRBULH KRBT EEL
AL AR ,GRP-9080 [R/KREREFHRA (LB REZRMFEFARARE KXQLS BEXE N (LEHEIR
ARRAFD , Tu-1901 4] WA b E T bR SR A AR, DV215CD B F R P (EERZEHAFD.
L2 HKHAS5HH

WMEMBECRBLAT R EHNILKREAXRPRIRERBTLERE),G116212 H il FTH TRFAH ,
500 mL),CM1135 BRAIN HEART INFUSION(BHD (3 E OXOID 4 % ,500 g makes 13. 5 litres),
CM1168 NUTRIENT BROTH (# E OXOID /A &, 500 g makes 38. 4 litres), TRYPTONE SOYA
BROTH(TSB) ( 3 E OXOID 48, W EM(EZA LA LF XA RA A, 2648 AR 500 mL), BK
ZEE(RET R RAERAR, 488 ARS00 mL), BT (M A2 T Tk A 5D &8 B CMCC(B)
26003. &8 B CMCC 25923 . M E F#IFE CMCC 63501, 2B BRE CMCC 29212, 78 R4 3R B BNCC
336931 KJFFF B CMCC 44568, K ¥ B CMCC 25922 4 4 8 3 M B CMCC 10104 . 47 % {8 . fE
CMCC 27853. 2% B ATCC 33591 . £ & B ATCC 43300 . 4% BB E ATCC BAA2111,. KIGHE
ATCC BAA-196, D FH &M B ERZERMAEDARTSLAEYREFTRAE /DNEMEREE T o
BEEEX iR 57 & (Blolegend, USA).
2 Wik
2.1 HR&5Fh RS AE 3 Wni i BR

ARG R EERAE B R T R 40 Bk K& M.
2.2 WESHEEL FEFERR Y 6P
2.2.1 FEARE W50 g MESE TR AR BN HFEEEEI 1 10(m/v), ZIRBLR 48 h, &
24 h R — W IEE BRI 12 10 B9 952 FEE IR R, E 28 =K, A I KB BUR B E R 4515128 7RI
0.1 g FEARIEEETHELETEH BERREK 1 20(n/VEFKF, 45 AERBENEME.C
B EERER =R R GHBMAERY . R EEFEBRY JKERY . BB EE R ENEFE.
2.2.2 CTEEARRE W50 g MEHBETEREREKA 5NN ZEREBIL : 10(m/v),120C H#E
I EF, BK 1 h BB BB KK EA 1: 10 9 75 % ZEEBRMMBER 1 h FE =K, A=K
RBBBEREREE. HRO0.1 g ZEFRFTBEETELETER BRAKBEFHK1: 20(n/VETF
Ko, AR AEARRNA M. CRIBER=IK RS AMBERY . OB EEERY KERY IR
FEHREE& HEES.
2.2.3 WK FRE B0 g MEMBBETERREAM S%HZEBEEBET 1 : 10(m/v) , BT # 400 W,
BE 70°CHKMAFZER 30 min, F§¥E, B I WHEKKEH 1:10 B 5% ZBBE R BT HERER, EE =K, &
H=ZRKRBBBEEREREE. RO 1 g BEXERBRETFELETEHA BEKBREBE 1 20(n/VH
FkH . 2 BEEBRNAMEBE.ZRIBER =K, REGAMBERY) . 2 B ERZERY IKZERY RS
BRERRE aHREN .
2.3 HiMEHR
2.3.1 FadpesE FL E=FRERFESINHBEUREAMBERY .. LMRZERERY JKEER
VR IR BB 12 MR EENPELZRXTZ, F DMSO B A %0 15 05k B 2. 048 mg/mL KR 24
W 4CRESA.
2.3.2 BARHNE BELEEAHAEIRE 26003. 2K A HAME 25923 M EF HAIFH 63501, FFHIRE
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29212 AP REEBRE 336931(1 + 50 B, 37C THE S, KIGHH 44568 KB 25922 . 0 B B A M H
10104 4RSGHE B HIEE 27853 DI R & B AHAIRE 33591.& B AH A RE 43300, 418 B A E BAA-2111, K
5 BAA-196 1 : 100 0 #ff F Mueller-Hinton broth (MHB) B{3# Tryptone Soya Broth (TSB) = #
Brain Heart Infusion( BHD ¥z # ¥ b 37°C &2 THEEE AR 24 h, UEE A AEHEBER 10° CFU/mL.
2.3.3 HEHEBEMICHAGAN L. TF 4 pL ZWAKEN 2. 048 mg/mL)F 96 pL TEIEFE B 96 FLIKR
B A 100 pL B ZEMABIIR 2% L RGEHRPE , AEEARUTE 620 nm K T @ ERATHRCEE. B
BHILRE T 37°CIHEBRM P EEFF 18-24 h J5, - FI AR O 8 35 5% J5 WO WR 6 BEAH . 456 TR TR B 48 AR 48 =X
(DB ZGB A BRI E R, D45 2 6 R 80 % i E N BA M E 15 M, 265 FE S Rl &
F MIC B G il S 3T 80 Y6 I R /NG BE A B AR H B ¥k JBE , B MIIC {2

MI=1— M/Ma=g » ¢))
ﬁEP M =EFREBABENTHE BRI EHBBHTEHE; Map —BREEHANTHE R

2 HAMFHE.

2. 4 HiRER
2.4.1 fmpasdf. DREWLRWE TR LBHAME,37C.5% CO, A& 1004 mE . FEBE.
HEERMN RPMI-1640 E 2B REEF AR AR EXRHRFA.
2.4.2 LPS#% RAW264. 7 i RAEMAIS 4 F 3B RAW 264. 7 il = 24 LR H, 1L
FYREEAN 10" AN/ BLENEFEEAE 1 oL, ETHRIZFATIER 24 L BEHRS R 5
S IEF A, A LPS A2 ; LPS X BA (KRIRER 1 pg/ mL) , 1 =R FIREE R 24 4 (0. 2 mg/mL,
0.5 mg/mL,1 mg/mL, ZBRZEEXEBYRE) , BH=187FL. A2 6 h J5, A LPS B:47 78, 41 i
BEFRAEFHESR 24 h B, M EEREE ELISA RAEGHHE BREFTRER T TNF« WEEHE. 48
SR A Prism 5. 0 A#174E , ANOVA G408, p <0.05 AN EALHIT¥ER.
2.5 RMPYEMYEHNE
2.5.1 #f e ey &l RBEHRN 20 mg BT ET 100 mL ZEMA, I 70 % N Z BB R T 2B B
REZIE AR 0.2 mg/mL X TARHERK. F% B 0,0.5,1.0,1.5,2.0,2. 5 mL ARUER, 2 BIBCA 25 mL 5 &
A I 5% WA BRI 0. 3 mL,10% =@ ALK 0. 3 mL, F 70% LB E A 1857 KIS ek
BEW:FE 410 nm B AT B R IEBE (Agses ) » FTIISE R L2 1. AR VERS R BE (ongron) B ABAT, IR G PE (A ) K
Ptz BHIPRER R T EARHE MR EDE 5 C=0. 032 68A+0. 000 26,7=0. 997 9, H-1E i AnHEHLR A 1.

R1 RREHER
P TARYEVR B /mg + mL™! 0 0. 004 0. 008 0.001 2 0.001 6 0. 002
% 6 B —0. 001 0.100 0.231 0. 385 0.482 0.592

0.7 7

0.6 -

0.5 1

0.4 -

0.3

B

0.2 -

0.1 +

0 I I I I |
0 0.005 0.01 0.015 0.02 0.025
—0.1 I I i I ]

ﬂ?glmg mL™!

B s
2.5.2 ABRERSTMNZ.I2.2PZMERTEFINOMBERY . ZRIBEERY KR %

HIRBREIL 9 BB AW EX R, HREMRE 100 mg BA 25 mL B, 4 HI0A 5% WK RHE
¥ 0.3 mL,10% Z@ALE I 0. 3 mL, Jil 7020 ZBEZE X BE, W R 410 nm P B CAE B BB AR AT
AR HREERETERSE.
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R2 ZHRERAFENREKELS(%)

3 HiR5ihe

E3:8: f0A AELRE Z B T R
3.1 =ZFiRM T EEMELE MR B 12.74 12. 64 16.36
EHRBTEP.BEERERBREES.F senzny 1.16 3.92 3.88
BAREMCEERENRBREMEZARE zpnzezny 2.02 2.62 2. 60
2, WM EREH LR M RIFNPEMER cxxmy 3.10 4.38 5.10

FRAT SR BT s SR AR BB T A PR R 3 FT DA 5 o Hoa BRE—SERE/ R AGHRRRR » 100%.
BB BIA BB R A A 4 AR EREA S, SARARYESSBE R A6,
PRRSHN ARSI REFBETERNR. SHHEOR TR A MR . R EERSEEG
THELRE I , PR SRR B s KB A1 BIRR BRI K 2 B, F R R 515 B 0 A il B R Y
FRERE, CHERMEEEREIRKERYES.
3.2 ZPMRBUOT LSRR I A I v b

ARSEE I T 13 i 40 BN 4 B M B Pk B AR 25 B A T RL RS 7R 3R B AR ST B TR MR TR AT, sk
3PN, ZRPR BRI MR Y, S E RS A R B TS R B TE 2. 048 mg/mL FIB T RA
ERHPEEE MPERRENEREMN KSR A HOEHNWHEE, BB RTHIEE
P, X ER A EE AR B MIC fH3i5%) 1. 024 mg/mL.

* 3 HEARZ.ZEERSMREERERSHERE W0 &% kb $ (MIC 8 ,mg/mL)

73 R R ZBERE (C8 &8
£HH CMCC(B)26003 1.024 >2.048 >2.048
£HW CMCC 25923 2,048 >2.048 >2.048
EZFERATH CMCC 63501 1.024 >2.048 >2.048
ZFHIRE CMCC 29212 2,048 >2.048 >2.048
A R e BB BNCC 336931 2,048 >2.048 >2.048
K HFE CMCC 44568 2,048 >2.048 >2.048
K HFE CMCC 25922 1.024 >2.048 >2.048
4B S CMCC 10104 1.024 >2.048 >2.048
4B S CMCC 27853 >2.048 >2.048 >2.048
£HW ATCC 33591 >2.048 >2.048 >2.048
£HW ATCC 43300 1.024 >2.048 >2.048
MR E BB ATCCBAA-2111 >2.048 >2.048 >2.048
KIEHFE ATCC BAA-196 2,048 >2.048 >2.048

3.3 Z=FEIRYIA [ 70 3 R Uy 400 0k L B

AT TG BSIE DU 1F A B 25RL , BB BN JE SR 075 PR BB R 3R LK IR RSB =Rk
Bk Brs MR S AR R BE4T 0 T B 2 BR S BE AT, 43 K 3R A5 B0 40 T R AR TR W)« 2 PR & B A By A 7K B
Yo #EAT U 16 PR IR 5. X 5 7ob P Ak TR A 0 B8 3 M LR 4. B ROSR UL, 48 5 Ak S TR $R IR W 2 & B B A A R 2
FoAT B B 7 H B BB I A, T X 2SI BRTA AN 22 R BE BRI 7E 2. 048 mg/mL R E T ¥ BA B7m H G 4.
R =MERYRGIEE M, TUE R CRCBEERY G RE, HIRE A HBERY , &5 ZKER
Y. W ERS BIER RN G R B R Y P s 16 4 MIC fHiA %] 0. 512 mg/mL.

BRI 4 FpR LA A MBS AR LR 5. AR AT LLE W, =R 4R B B 3R 43 1 2K B )
W, ZIRBER T 3 B R YU B IS, A A AL 43 3 K I FF B R 4 4% (R B MU B R 2. 048 me/mL R
TRA B EH.
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x4 ZHERYARBANERYN EZRKACTFORERE MICE (mg/mL)

R B EBY SWW 26003 SWH 25923  AEIFMATE 63501 HHIRE 29212 ERHEIRE 336931
BB B 2. 048 2. 048 2. 048 >2.048 2. 048
FEARE ZRIEERY 0.512 2. 048 1.024 >2.048 >2.048
KR >2.048 >2.048 >2. 048 >2.048 >2.048
BB B 2. 048 2. 048 2. 048 >2.048 2. 048
ZRERE ZRZEBEERY 1.024 1.024 >2. 048 >2.048 >2.048
KR >2.048 >2.048 >2. 048 >2.048 >2.048
BB B 2. 048 2. 048 2. 048 >2.048 2. 048
BEERE ZRIEERY 1.024 1.024 1.024 >2.048 >2. 048
KR >2.048 >2.048 >2. 048 >2.048 >2.048
x5 ZHEBDARBAERNYNEZRKBEEORERE MICE (ng/ml)
R B EBY KIGHE 44568 KB 25922 B BT 10104 HR MBI 27853
AMBEERY >2. 048 >2.048 >2. 048 >2.048
ARYEE CZRZEBERY 1.024 1.024 2. 048 1.024
KR >2. 048 >2.048 >2. 048 >2.048
AMBEERY >2. 048 >2.048 >2. 048 >2.048
ZEERE ZRZEERY 2.048 2. 048 >2. 048 >2.048
KR >2. 048 >2.048 >2. 048 >2.048
AMBEERY >2. 048 >2.048 >2. 048 >2.048
BEERE ZRIEERY 1.024 1.024 2. 048 0.512
KR >2. 048 >2.048 >2. 048 >2.048

SMHHEEYARBAERD N HAEN R EESELE 6. SRERFERABE MBI EBEERY

B 2, BR 2 B 2R B2 X WA A it B 48, P AR B B (33591 F1 433000 B B IF M E 1B 4, 2 B [l R B R B

MR EEREBUEXN L2 25 KB IFH BAA-196 B 8 i i 30 035 # , MIC {35 5] 1. 024 mg/mL; B

P ¥4 18 B SR B B A T TR A 2 X PR A TR SR FE AR SR B B B st — B P R Y6 1, MIC {E R 2. 048 mg/mL.
%6 SHERWA R R M ER Y xS E QP EEE MIC & (mg/mL)

R TT Bk WY SHAHWBERE 33591 SHEAHWARE 43300 HAKMBBME BAA2111 KB E BAA-196
BB B 2.048 2.048 >2.048 2.048
FEYRYE ZRZEBERY 1.024 1.024 >2.048 2.048
KR >2.048 >2.048 >2.048 >2. 048
AHBERERY >2.048 >2.048 >2.048 >2.048
ZHEERE ZRIEBEERY >2.048 >2. 048 >2.048 1.024
KR >2.048 >2.048 >2.048 >2. 048
AHBERERY >2.048 >2.048 >2.048 >2.048
MBEXEBRE ZRZEERY 1.024 1.024 >2.048 >2.048
KR >2.048 >2.048 >2.048 >2. 048

KR U3, 87 45 AL B AE A [R) 98 700 2 B A X 0 BRI S0 R VS SR S B WEEIBUR N LR L BR AR T >
AMBRZERY > KB AR R AR REDRE , S5 N E2 RAREE R RIE S ER T E2H
PETS.

3.4 WEAERIZYG &KL K EE

TNF-« BppEIRSEE F, B0 DMERE T 4
MrEASRRERT, BTEERER MR EL. TNFo R4S HMABEEFHAEEFNER. B8
B TNF-o 7] 3 WHLE R G XA EE, M ERIAN TR ERKHEHEREFRAEESRL . HE
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TERR P Bk B 7oA RO S BRI B S e 2500, -
B, 5SETARE TR SARERG. B T
TNFo fEH—MEENAEE T, ATERam ]

S5MARRRERNBEECHE KR NER. RLE
B, AR I RAW264. 7 40 M # B 42 AF 40 M 1
B, 38 5 W 2 R B X RAW264. 7 488 TNF-«
SRR ETEA R B BT R TE . i 2 B
T,RAW264. 7 4R A7 LPS MBS, S5 4 A 3007

—_ #
1500+
#it
—_/1

1 000

TNF-apg * mL

I TNF-o BB ZEFEH(* x = p<0.001), = o ﬁ
N HBA B H T LPS R B R AEH F 1) 3% & & & & &
MM SERAMEYAEEERERC » O o S
0.05,%% 0.01),3 —
;?fljﬁﬁk‘ﬁ;< .S RBAMMEARA R B2 WAHBIETFREERMA LPS 5B 5
: RAW264.7 i TNF-a W
3.5 KMPYHWEESHIEBNAELR
B 3.3 iR A, R B i L S R 57 RERYEASHAR

TR R B =R IR BT R E R, &

o T BB EWY % E HEB/%
BT AT 50 5075 B BB AL 2 T 5 T e
ﬁﬁ%%%@ﬁéﬁ%é@%wngﬁﬁﬁ T
ﬁﬁﬁ;ﬁﬁfﬁﬁﬁﬁn?ﬁ%@ﬁ@ﬁj& n e e
Y S5 TR T &,
FELRE BRZ B Y . .
3 SRR B RS KA & L B AR A Zﬂ;mw Zii 22?
BB B 5 R A B AR IR I T
WXt TS ERMA AR BENEE ' '
(¢ %383 R B Y 0.496 9 4.125
VB R AY. H 3. 3 B4 AT KA T B A B0
ﬂ(ﬁm% 0.506 1 4. 200

B ERER S BIESRA B R W A
EBRYERRRLE, HERTREEAKBRNEBEERFIESH . EER. ER.E0REWREKH
A 5 AT 5 BB L BE T

4 &g

FESTERMEY) 43 AR R EEE AR RAT HRITRETR, KPR BESHEBIAS RS,
JB TSR P B 2. G X SR B B B0 B DR 1 A R L B I R SRR BT ST T DY AR L
RGP T FHBIFIT R ERBEZ TR AR SCRA TR Bk W E I 5 B 2 U = 5 ¥k x4
GAL B TE P VA RUR - #EAT R I VAT T MR Uy %+ = AP AR B9 95 4 5 R IR B SR K R T MR Y
X4 HE S E B T B S F AR RN OB E TERYNERME R, SRR MEHEE
HER T IR GU R R RO 3 o LR 22 G PR R R B R R A T 2 B 4 SR o 2 4 T LA B
il i LPS R H) RAW264. 7 41} TNF-o K503, REHBF R RE N BRAHREFMEEERE
BYF EEWTERE RAELBEMRERYRMEEESHERSEA X BRI ETAT . FRLR
EMBBEERERFRNERDPEEEERT OB E RS, TR A TP A B B B, f0 Se st 4%
PR RE AR AR B . AR RUE Z FP B SRR : R S BEZE TR Y > 1 ik Bk 2K U > 7K B
Yy, LB S AL ESTEF ML EA B R CROEE BN T RENNEA BRI KA ERET T

2 % X W
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Study on Antibacterial and Anti-inflammatory Activity of

Rhododendron Pulchrum and Its Active Fraction
XU Bao-gui LI Song-hui SONG Ming-xia DENG Xian-qing
(Medical School, Jinggangshan University, Ji’an 343009, China)

Abstract In this study,the antibacterial activity of the extract of Rhododendron pulchrum flower
and its different extraction methods for antibacterial active substances were investigated. Extraction
methods including methanol soaking, ethanol refluxing and microwave extracting were carried out. The
antibacterial activities of the extracted components were evaluated by microporous plate dilution test
using various positive bacteria, negative bacteria and antibiotic resistant bacteria as the tested bacteria.
Based on its potent antibacterial activity, the effect of the extract on the inflammatory factor TNF-¢ in
the RAW264. 7 macrophage was also investigated. Additionally, the extractions with petroleum ether
and ethyl acetate fromthe water suspension of crude extract were also carried out to got three different
polar components, which were also subjected to the antibacterial test to obtained the effective part of the
antibacterial activity of Rhododendron pulchrum flower. The results indicated thatthe methanol soaking
was superior to the other extract methods in the aspect of antibacterial activity. Furthermore,the ethyl
acetate phase,holding the greatest antibacterial effects, was the optimal active fractionof Rhododendron
pulchrum flower. It displayed outstanding antibacterial activity againstStaphylococcus aureusl. 2155
with MIC value of 0. 512 mg/ mL. The extract could significantly inhibit the increase of the TNF-¢
induced by LPS. It can be concluded thatRhododendron pulchrum flower exhibited antibacterial and anti-
inflammatory activities,and the ethyl acetate extracting after a methanol soaking of the medicinal plant
was a proper method to obtain its antibacterial active ingredients.
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