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ABSTRACT

Anti microbacterial Activity and Anti inflammatory
Effects of the Rhododendron brachycarpum D.Don
Leaves Extracts

CHO  Sei - Lyun

Advisor: Prof. Moon, Kyung Rye M.D., Ph.D.
Department of Alternative Medicine,
Graduate School of Health Science

Chosun University

It is the purpose of this study to investigate the anti microbacterial
Activity and anti inflammatory Effects of water extract Rhododendron
brachycarpum D.Don Leaves
The Ahododendron brachycarpoum D.Don Extract which exhibit several
beneficial effects including acne(pimple) and skin diseases was tested

for anti-microbial activity and anti-inflammation effects.

The Rhododendron brachycarpum D.Don Extract showed antimicro bial
activity against Stapylococcus epidermis, Propionibacterium acnes.
and Stapy lococcus epidermidis,  The growth of Stapylococcus
epidermis, Propionibacterium acnes. and Stapylococcus epidermis

was inhibited completely by addition of 10% of the extract.

Based on these results, it is concluded that the ARhododen dron
brachycaroum D.Don Extracts can be applied to the acne and skin

diseases.
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. A8 iz 2 Hd

S5 205 FItot 120C2 Auto—clavelilAd 12A12t2 == ot Glass
Microfiber filter (GF/C Whatman)S 01E36t01 22 0it StRULCE 0] FT&EHS
Rotary evaporator N-100( Tokyo RIKAKIKAI CO. LTD Japan)2 2= 1
5C, Water bath 50TC0OIA 3AI2t 3I& 2&d=s= A2l = Deep freeze -4
0COIM 12AI12F HES = -50TCOIA 48AI12t & HZEGIH AI2E 2 UL

=2 AEU AMEs MEZF ZFF= Table 10l LIEFS HIQF 20| HISAHS
= IR0 g5 |2E 4= Je @FZ A Stapylococcus aureus 2F HE

0x

2 X2 XYY ola4d Mmooz JFAMIIRS RUYFANAM LAHEE=
Malassezia furfur, HES =Z0l 2t0{ct= Propionibacterium acnes,
Stapylococcus SO0ICH [MtetAd = AZ0A= Stapylococcus aureus KCTC
1928, Malassezia furfur KCTC 7743, Propionibacterium acnes KCTC
3320, Stapylococcus epidermidis KCTC 1927 @=+=E5 KCTCUHIAM =0t
A+ZSHALE

5t OtRA AOIMIEZ(mouse epidermal cell)@! JB6 cell @ 0OtRA 52
Ot 2IOLAl (mouse peritoneal macrophage)@! RAW264.7 cell lineS
KCTCOIA 222t0F ArE0HRALE
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Table 1. List of strains and media used for antimicrobial experiments

KI(\:%C Strains Media
1928 Staphylococcus aureus subsp.aureus Nutrient
1917 Staphylococcus epidermidis Nutrient
) Cone oil medium
7743 Malassezia furfur - -
Pityrosporum medium 2
.. Reinforced Clostidial
3320 Fropioniba Medium
Mouse epidermal cell [JB6 cell]
Mouse peritoneal macrophage
ACZ8116 [RAW264.7]
Table 2. Composition of Nutrient(NB)
Media Components contents
Beef extract 3.0g
. Peptone 5.0g
Nutrient Agar 15.0g
Distilled water 1.0L
pH 6.8




Table 3. Composition of Cone oil medium

Media Components contents

Place a few drops of sterile corn oil on

slants of emmon's AgarEmmon's Agar
Sabouraud's Glucose Broth (Difco 0382) 30.0g
) : Agar 20.0g
C 1 d

one of MECH | pistilled water 1.0 L
Adjust pH 6.8—=7.0

Autoclave at

121°C forl1bmin.

Table 4. Composition of Pityrosporum medium 2

Media Components contents
—Emmon's Agar plus 0.5% yeast extract 30.0
in olive oil
Pityrosporum
. —Sabouraud's Glucose Broth(Difco 0382) 20.0g
medium 2 A
gar
Distilled water 1.0L
Adjust pH to 6.8—7.0

Autoclave at

121C forl5 min




Table 5. Composition of Reinforced Clostidial Medium
Media Components Contents
Tryptose 10.0g
Beef extract 10.0g
Yeast extract 3.0g
Reinforced DeX.t rose . 0.0g
.. Sodium chloride 5.0g
Clostidial
Medium Soluble strarch 1.0g
Cysteine hydrochloride 0.bg
Sodium acetate 3.0g
Agar 15.0g
Distilled water 1.0L
4. NRo %5
Rhododendron brachycaroum D.Don 2| S8 MM F=222 SEIHLE
S S¢t da=EYHS AIZ0IQLH =HIE A28 22 EQEz2 226t
Az 1kglll 312 &SF+E &HIIotKW Homegenizer& 52 =0 OiMst = 24
AZtSot A20A W8 B&EA2 = 1A F&0t10 Al EF+3LE Jtot(d
Seot YHOoZ 22X F=E8 F F=H FE ot 0.45um membraen
filter2 O (Whatman No-2)ot%LCt. 0 =&WXS Rotary vaccum
evaporator(3l &2 d=s=)|)E2 50C+=SHAN Ze=s=old BX4He ==
= UE1) o HSAIZW 220 10 Z2A S50 Ot SAHEGHH AIE
ot A Ch.
AEN AN MEUS OIM=2 28 HIAHGH) <6 autoclaveOlA 12
OCHEHNAN 2082 7= otRLH
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KCTCUHIM st HAMIEZEZSE RAW 264.7(monocyte)= 10% FBS2
100unit/m2| penicillin/streptomycinS 1% ZJist DMEMHHXIS A6+
37T, 5% CO2 incubatorOll A bBH 2SR LE.

B. NZSHASEES <8 NME B

KCTCOIA et DtfA SREMES £EC LO29AM X2 MIZEHH et

ro

10% FBS2 100unit/me2] penicillin/streptomycing 1% &Jt8t DMEMBHX
£ AME0HH 37T, 5% CO2 = X&HE incubatorOl A HBHoHd 3L 0HCH W

SHotRALH. B E MIEF= 1trypsin-EDTAZ 27 AI2I = 0.4% trypan blue
2 GMGI €3RAHZ=DI(Hemocytometer)2 ME+S HAGHACH MESH

ANE2 BigE MEE 96 well plateOil 5x10°cell/well0l TI&=5 NZFFA

HEES L2IJ|= Stapylococcus aureus , Malassezia furfur KCTC 7743,

HES 22l Propionibacterium acnes= HHXIO X=X M HIZS A=
otHA AEGIALE



< Figure 1.> The photo of various microbials & inflammatory
strains

A : Stapylococcus aureus B.: Stapylococcus epidermiOts
C : Malassezia furfur O : Propionibacterium acnes
6. & o 53
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zonel2| MZFAJIE ZAHIWGHEAN Sd2da0E 1A+ &QlotALH
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B. @0l Uiet €& M=

ZHS BB HIXI(1%,5%,10% w/v)S

control BHXIE OIx=Z2=2 ot

_DTC_
HZESHH HOI20 952 gsYg £ = Stapylococcus aureus @2 O

d|

EE KLU0 &203dt= Propionibacterium acnes BHZHS HHEBHXIO 1 x10

°~1x10° CFU/MEDIL EH EOtet = 37COHA ME HIotHA LEAIRZE 2F

202 NES MG SRAZ I 5|AGH0 600mlA ODAE =3

o

r
r

i
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o 2o d&= =0lotRlt.

C. Nitric oxide(NO)2& T D}

RAW264.7 HIZZ 10% FBSJ &EJI= DMEM BIXKIZ O0I250{ 1.5% 10°
cells/ml2 Z&E& & 24 well platetil &356t) FE2 A2 LPS(148/me)
E SAOl Helotd 24A12F HHZotRALCH ez NO 22 GriessAlSt
1%(w/v) sulfanilamide, 0.1%(w/v) naphylethylenedia mine in 2,5%(v/v)
phosphoric acidE 0I&0ot0 ANIZHi&MH S0l =Mot= NO, 2 ez =&
OtALCH  MIZEHHY ASH 1004£2 GriessAl 100E =86t 96 well
A CE.

A CE.

i

=
Bl

0z
ol

plateOilAl 102Set BtSAIZ2I = 540m GIA SZHE T

0329

£
ol

M= NO2Z2 sodium nitrite( NaNO, )£ standard 2 Hl

0z

D. MTT ZE0l 2Igt MELEE =

2 AWM= Yamauchi 3F Mosmann 24& & S AIE BHGIA L.

o
ro

MTT(3(4,5—-dimethylthiazol-2-yl)-2,5—-diphenyltetrazoilum bromide) &
M ONZW 0IE2Z2I0t2] Dehydrogenasell 2ol HMALD=

=
m
zZ



Formazan =&E2=2 AIXES2 SA0ILE SH= XAMote HAL=ZA
Mosmann ZAl2 B8 NMEZFE 22t 5x10%cell/m0l TS 96 well
plate0l =0t 24AI2F B = 0I5 MEES 1, 50, 100, 200, 500,
1000ppm s=8 AIEFE=01 FIt=l BHZX0A 24A12F BHZ = MTT 200
pg/me Jb EatE BHAMS  welld 2002 22 = CHAl 3AIZtS 2t HH k6t
QULCH HIY = BHLUS HH2lD DMSOE 10044 /welltls L0 5228 A20

=

8 XIotH Formazans &Edllst = Microplate ReaderE S&% 570nmOl A
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1. Agar diffusion 80l 28t &34 3 Z1
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_

6 hr 8 hr

< Figure 2. > Antimicribal activity of extracts against
various microbials

A : Stapylococcus aureus B :  Stapylococcus epidermidis
C : Malassezia furfur D : Propionibacterium acnes
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Table 6. Anti—microbial activity of 10% extracts against various

microbials
clear zone
Strains
0 12nhr 24nr 36nr 48nr
S. epidermidis 0 12.3 13.7 13.9 13.7
P. acnes 0 11.5 12.3 12.2 12.1
S. aureus 0 8.9 9.8 10.2 9.9
M. furfur 0 0 0 0.1 0.2
OHE ZE22 =58 10%=Z otd AMZUEZE clear zone E4HUEES &
ZotRULt &z HE =2 B3SE2 S. epidermidis It 36 hrg JIE22 13.9

P. acnes.= 12.2mm , S. aureus= 10.2mm =22
A=NZ I HESE 20l Uist &7 @I USS & = UJACH O Lt

oo
Lo 2d FRA0A 2dEH=E & XYy 0ladd 822 M. furfurlil CHot
<

_‘I‘I_
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< Figure 3. > Anti microbial activity of 10% extracts against

various microbials.
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effect of Rhododendron brachycarpum

Table 7. Anti—microbial

D.Don extracts on various microbial strains
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10.0% Ol&g M Jt&E 20t JAths RS Letlh.< Figure 4. >

45 T Optical density (600nm)

[ —e-control 1.00% -45.00% -<10.00% ]
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Time(hr)

< Figure 4. >Effects of Rhododendron brachycarpum D.Don

extracts for P. acnes growth with various concentration
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Ol P. acnes2 && 2N gt == A= &olotAULt
sCZXA0 M2k CEH UEBHU=E |52 =3Fot¢ delotAd
Ct.<Table. 8>
Table 8. Effects of Rhododendron brachycarpum D.Don extracts
for P.acnes growth with various concentration
Time (hr)
Treatment
0 12 24 36 48
control 0 1.21 3.14 3.96 3.97
1.00% 0 0.53 0.56 1.03 1.38
5.00% 0 0.34 0.47 0.55 0.56
10.00% 0 0.11 0.13 0.15 0.15
3. S. aureusz &0l OIXI= H&

(=}
0
o
fin
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>

Ir

i
H
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1o
0
S
S
0
H
S
o
il
I
0

A2 = 2 M0l

Z M0l SItotALH

SOt ALD 24 A 2K SAMGHCHE 1 =2 A=
5.00% ,10.0% &otet 222 BHXIOIA S 12A12F Ot

A= 28 S22 2ME2 SIHE B0 12A12H00M 2 Mel S0t £5
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JF XII0 SHALH 22 AJHE2 10.0%Y M O ZACH S, aureus 0O
CHOHAM 1.00% 2HE=x  =E=2 24A2101Z2= < HME0| 0I0I6HH
5.00% 2t 10.0% ZEJF Z2H0M BtEHx & === S. aureus 2 A&

CHol S MIE0l LHEFS20d 10.0% Olgde I =0t O 3= LIEHRCH

>

<Table 9.>< Figure 5. >

Table 9. Effects of Rhododendron brachycarpum D. Don extracts

for S. aureus growth with various concentration

Time (hr)
Treatment
0 12 24 36 48
control 0 2.34 2.58 2.67 2.89
1.00% 0 2.05 2.17 2.43 2.61
5.00% 0 1.92 1.94 1.97 1.96
10.00% 0 1.63 1.67 1.71 1.71

_16_



35

Optical density
(600nm)

o v

25

»

——control  -1.00% -&5.00% —<10.00% |

0 12 24 36 48
Time(hr)

< Figure 5. >Effects of FRhododendron brachycaroum D. Don
extracts for S. aureus growth with various concentration

ot

OIS 2HEX 2 FE== sTEZ F0oIUS S 5.00%01400A
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Table. 10 Effects of Rhododendron brachycaroum D.Don extracts for

S. epidermidis growth with various concenitration

Time (hr)
Treatment
0 12 24 36 48
control 0 1.73 3.64 4.36 5.17
1.00% 0 1.13 1.46 1.93 2.08
5.00% 0 0.54 0.57 0.63 0.66
10.00% 0 0.24 0.43 0.45 0.47

Optical density
(600nm)

5 | -e—control --1.00% -A-5.00% =%10.00% /'

2 —
1
—— —& —
. . |
0 12 24 36 48
Time(hr)

< Figure 6. > Effects of FRhododendron brachycarbum D. Don
extracts for S. epidermidis growth with various concentration
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Mosmann 24101 et 10, 50, 100, 200, 500, 1000ppm =£2| BHE
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ol

Sfeh BHLHOIAM  OtRA AUIME=(mouse epidermal cell)
ol 1929 Cell2 24AI2F HIZLSE = M SASS =FoI0d XD Hlw
otCH  erHE=x 4 FZ20! 50ppmt 100ppmOIA 1%, 3% ZItotA 1D
200ppm3t 500ppmUl M= 3-5%ZAcIAS S SCISHACE.  1000ppm il A

MedE2 MESHdE FLotHA MES HE=S Loliotd UASS =ClotA

[

boolatel AEilA 2t8x & =201 1,000ppm Ol UA MESH0l =
7

8ot /AS2 & == UL < Figure

120

100 r ] 1 1 —

80

60

%

40

20

control 10 50 100 200 500 1000

ppm

< Figure 7. > Cell viability as assessed by the MTT assay for L 929
cell line pretreated for 24h with Rhododendron brachycaroum D. Don
. The data are presented as the arithmetic mean percent of the
control
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6. Nitric oxide(NO)M A& < HI =D}

MUe S3uEMAM=E CHEel NOJF AL =0 BtEx 222 =s&E8
2 MX2lotd LPSZ NOMAsS S5 MU= NOMAOl AMEUCH HH=x
2 ===2 NOo M4 dNEsS sHet d8gs o 2, M4 NOE=2
sodium nitrite(NaNO, )& standard 2 , 2548/MSEH 00l X2 55 2
EHOZ NOMAE AdNotl USE EHFJUC. < Table 11. >

Table 11. Inhibitory effect of extract of ARhododendron brachycaroum

D.Don . on the production of nitric oxide in RAW 264.7cells
Composition (%)
Treatment
10ug/ml 25ug/ml 50ug/mt
Extract of Rhododendron
0.56 2.65 3.89
brachycarpum D.Don leaves

_20_
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