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Studies on the Anti—bacterial, Anti—inflammatory and Anti—oxidant Effect of BPH

Ho—Seon ij#, Young—Jong Lee

Dept. of Herbology, College of Korean Medicine, Gachon University Seongnam 461-701, Korea

ABSTRACT

Objectives : The purpose of the study is to test the antibacterial, anti—inflammatory and antioxidant effects of
BPH, which is composed of Pini Densiflorae Nodi Lignum and Querci Acutissimae Fructus, Angelicae Gigantis
Radix, Cnidii Rhizoma, Angelicae Dahuricae Radix, Angelicae Tenuissimae Radix,

Method :

bacteria species were evaluated by measuring the levels of 2,2—diphenyl—1—picrylhydrazyl (DPPH) elimination

Antibacterial and anti—inflammatory effects of BPH on Propionibacterium acnes, one of anaerobic

and lipid peroxidation,

Result : When BPH was applied to CCD—986sk (Human normal fibroblast) to confirm the level of cytokine(tumor
necrosis factor—alpha, interleukin—8), its level increased in proportion to that of BPH's concentration, which
indicated dose—dependent relationship, Using the Disk diffusion to measure the bacterial growth inhibition zone
found that the antibacterial effect of BPH was less than that of
erythromycin, the control group, but was higher than that of saline, and it increased with higher concentrations,

varying BPH concentration, it was
In a liquid culture medium containing BPH, the growth rate of Propionibacterium acnes was decreased by more
than 10% at 25% BPH. After adding £ acnes to THP—1 monocyte, and treated it with BPH, and measuring the
concentration of TNF-a and IL—8, it was observed that the amount of TNF—-a and IL—8 significantly decreased
depending on the level of BPH concentration, The ability to eliminate DPPH increased with higher BPH
concentration, The inhibition of lipid peroxidation was increased by BHT treatment in a dose—dependent manner,
Conclusion : Using Propionibacterium acnes, an anaerobic bacteria, we confirmed that BPH has antibacterial,
anti—inflammatory and antioxidant effects,
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ol WS4 Pinus tabulaeformis Carr,, BEM P
massoniana Lamb., 22U P densiflora Sieb. et
Zuce, ¥ ZEFM P yunnanensis Franch, 52 o] L
= HEh.olEkar steledl, 22 aURY FXlo] 97 v
AU gol5 ittt

MEY JECRE A4t lignin B A% FR-GAE
ek FAFEE TR dom”, Ffole a—pinenedt
B—pinene ©] 90% ol FfFEo]l om, olgte] AT
camphene, dipentene®] &-gEo] 9lom® ursolic acide}
isopimaric acid 7} $HFEo] ATk, fagiol ofElatgoat
SRR ALY 0] A= 9Tt

E3 45E0] 719 ks o] "HURT} A8 A4
V(i) Quercus acutissima Carr,, 3-& #EH Quercus
liatungensis Koidz,, 9| Z4"olgka sttt

Bare] AEo=E AR 50.4%, AW 5-20%$F w©hde
o St glon”, shde el Adol 19-29%, 4
SEAUE Qo 5-10% FHEo] Aok, A5uR shitols
friedelin, S—amyrenone, lupenone, f—sitosterol, stigmasterol,
campesterol, stearic acid, palmitic acid, oleic acid®}
QU A 5ol gge] Ik,

5 R WOE AR SRAA AR 22 T A
£ Fste] ool §83dh= o=, ok AEe 8E
FEStL 1Rt 7HX 9 A2 eES AMEE o Aok
H I o8 T Qith 53] M Zo] FR Aduo] w2
e 57 TS o185 A Yo7t 2 AR A}
FH

AA| oA gzt FRe| Yste] fiEe A AE
Alae A ol EAshe FAEAl o) AAEAT Aks
A AEYAT FASA Y S 2Hste] AAEHA] ZsHH
A &4, aEA gald 9 DNAY Hy3 7544
So2 Qg torst Hay Ago] 4 4 9. mE
I gl FARY B SFYo] WtdA =3 FE
S TRAD vg Sl S8EHEe ol HlFo A4S &
Heof Fat, &9 2ol IS Aoz ALREHY, ol digt i
T= BAEA skt

ol A= B SHABPH)Y 52 APHoRE st
7] 95le, £ EF5NS A7\ AlESl Propionibacterium
acnesg ©lgsto] P+t % 29 A8S H7Isglen, DPPH
27% SAT AALNTEE JAls S8E st S A
= W7t fo% 2AE dgl7lol Baste Hpoth,

AN

Az 9 Y
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1. A&

1) 24xY

Ado] ALgH B SRAY AW A4 o 2o,
BRI M2 2007¢ 109 A7I= FFA dLollA A FHsH
qod, i JIE, [l #EARS ARk, F=)edlA
Tt BE ofAlE AE Ao 233} AlF7| (Branson,
USAE o83t E+ES AASR A AMgsiict

(Table 1),

Table 1. The Prescription of BPH

Herbal medicine name Pharmacognostic name Weight(g)
Al Pini Densiflorae Nodi Lignum 1,500

B H" Querci Acutissimae Fructus 900

O Angelicae Gigantis Radix 180

& Cnidii Rhizoma 180

SRS Angelicae Dahuricae Radix 120

AR Angelicae Tenuissimae Radix 60

Total 2,940

2) M= 2 M=

(1) AJazujof

Human monocytel THP—12} human normal skin
fibroblast MZ¢l CCD-986skE MEFSHP(AE, FH=)ollA
TFste] AREEIGTE THP-1 M|EE= RPMI 1640 sigFdo]
10% FBS2} &3A| penicillin(100 U/md)3} streptomycin(100
ug/ml)S F7yste] viFstdct. CCD-986sk A2+ DME Hj
oFolof] 10% FBS2} 3FA8A| penicillin(100 U/md)3} streptomycin
(100 ug/me)& A7kete] 377, 5% CO» ZAA wlekatct,

(@) AMlFeleF

H71A A2l Propionibacterium acnes= *JEALQAIE
(4, g=holA] st ARgstat, B4 P acnese
oF U Al B E9lsly] $l3l reinforced clostridial
medium(RCM) <] BaujR] oA colonyE F<letitt. E714
A wig 20L& WE7] st CO: gas pack (O
CO9)& 2-€ incubation container®] P acness R}l
incubation container+= M@ & incubatoro] X3}

o 37CoA g

3) Al & 77|

(1) AloF

B AYS 934 RPMI1640 (Samchun Chemical, Korea),
DME (Samchun Chemical, FBS (Samchun
Chemical, Korea), penicillin (Samchun Chemical, Korea),

Korea),

sreptomycin (Samchun Chemical, Korea), tryptose (BD,
USA), beef extract (BD, USA), yeast extract (BD,
USA), dextrose (BD, USA), soluble starch (BD, USA),
bacto agar (BD, USA), brain heart infusion (BD,
USA), erythromycin disk (BD, USA), filter paper disk
(BD, USA), pancreatic digest of gelatin (ACUMEDIA,

USA), TNF—e ELISA Kit (eBioscience R&D, USA),
IL-8 ELISA Kit (eBioscience  R&D, USA),
3—(4,5—dimethylthiazol—2yl)—2,5diphenyl  tetrazolium

bromide (Sigma, USA), trypan blue (Sigma, USA),
DMSO (Sigma, USA), sodium chloride (Sigma, USA),
cysteine hydrochloride (Sigma, USA), sodium acetate
(Sigma, USA), disodium phosphate (Sigma, USA) 5]
AR =3
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B2 Ao AMEH 7]7]1=Gas PakTMEZ GAs generating
container systems (BD, USA), ELISA reader (TECAN,
Canada), spectrophotometer (GENOVA, UK), scale (MunHaw,
Korea), rotary evaporator (Eyela, Japan) S°]t},

2. %9

1) k=2l M=

B SRABPH) AAR(E 2,9409)9 eAE FES
2 9E FHYo go} 30 L E0]9 iy A=hg7|o] ¥,
= 20 LE ¥ 3 AIF A" &, 3 AIZE o|FRE 20 Al
7t 5 A"E7IAA HEEHE SV Y4ttt 379 12
= FAS e, 79 BPHIA 33tk BPH &2
7 o FHSE o83l 10%, 15%, 20%, 25%, 50%=
3| X3AY, 52 flasko] Wil rotary evaporatorE ©]-83}
o] 150%, 200%, 300%2 &3] ARSI

2) MzZ=4 =3

Human normal skin fibroblast?l CCD-986sk& 5x 10°
cell/wello2 BEF3}3, 25%, 50%, 100%, 150%2] BPHE
AstAct. 24 ARE wjFTE &, MTT assays ©l-&sto], Al

= YEee 2HSY.

(1) Skin fibroblast v

£ -2 human normal fibroblast 91 CCD—986skE
DME ujjoFoio] 10% FBS2t 3HIA| penicillin(100 U/mf)x}
streptomycin(100 ug/mf)& A7}t 37C, 5% COy A9
A skt

(2) MTT assay

oFA3tE CCD-986sk®] viabilityS trypan blues ©]&
ato] 2elgt . 24 well plated] 5x10° cells/well2 AZE
HZ3l1, DME ¥ 10% FBSQF 3HAA| penicillin(100
U/m¢)3 streptomycin(100 ug/md)Zt BPHE s=H= A&
shal, 24 A|7F B¢ AZE w24 AJ7F SO, MTT
solution (1 mg/m¢, Cat No, 135038, Sigma, USA)S Z+
welloll 20 0¥ EF8kar 3 AJ7F B9 37ColA sigFstTh
3 A &, ZF welld] 9= mediumE 100 wi¥ W1,
DMSO(dimethylsulfoxide)E 100 w¢® £33+ H pipetting
€ 3l wello] dark blue crystals7}t A= A=S
ELISA readerE ©|-&3te 570 mmol|lA optical density® &+
S =

3) g "ot

(1) A=t B

e @71 Al P acnese AHESEZ] A, 4TCollA
Hastgoh Aol ARgsHl flste BdERS 200 wWE
A7t Aldts =oli, =2l Ald2 RCM iAo 3 &
zErHo g2 HEAFTE Incubation containere] CO: gas
packe 91, AlFo] ETF HiXE Wi, 24 A)ZF &, colony
£ st 4FE AdtY colonyE ot Fol, brain

. A Fgof Higt A+ 47

heart infusion broth HAMX]o] HEslx, NAM|R]A
B3 E NS 942 $ Y=, FY) 2HoE vjoksaTh

(2) Growth inhibition zone &%

7148 AMld P acness ©|&38to] filter paper disc
diffusion methodZ 313}?13]'951‘:]'8). Brain heart infusion
broth W/guljx]o @713 zANA FAlo] A7 =dd
WA P acnesZ WiSHATE 94, oF 10° MY AT
RCM Hou|R]o] =43t & XE 10 mm® filter paper
discE o8] =9 BPHel ztzt HAx, ZHAMA filter
paper discE Aol =EH FHujAlo] YHAFHLH, disc
4% 3 F7)4 279 incubation containerol] RHs}od
37 CollA 24 A7F wjFsich Alto] HigE €99 A
< EAsk4t

@) Ha A 5= 54

A7 Alet P, acnesE ol-83to], Alte] F4& WAIAZIA
9= BPH9] 4 ¥%(minimum inhibitory concentration;
MIC)E &9I3t%th, Brain heart infusion broth A%
10 meoll #7143 2Ho|A P acnesg 24 AZF pre—culture
3ttt A|2-& brain heart infusion broth HAMIA] 3 ml
of Wi¥E AF o 10°& HEFNN F, 10%, 15%, 20%,
25%, 50%¢] BPH 3 m(< ZZ} #H7Istgew, BPH7F A7t
H Alds 714 279 incubation containerd] E35}4]
37 oA 24 AZF ST wige] Ed Al
spectrophotometers ©]-83le S4=E &3ttt BPH
9] P, acnes & A3 F%= BPHE F7ISHA] ¥ dizL
oA FFEE 7SR S W °o] FF=Y 10%°1/d9
HaE Yo7l= BPHY FH2Ass==2 Aot

W 2 A BT 54

NCCLS guidelines(National Committee for clinical
Laboratoy Standards, 1987) &2 FDA (food and Drug
administratuin)o4 Bish= A8 Felstuxt, BPHO
A4 A3 = olAolA P acnes? AFEE HWHA7|=
BPH?] A %% (minimum bactericidal concentration:
MBQO)E 3159t GAM agar ¥Ead] 9HAuiA](containing
0.8% phytoagar)®l BPHE H7}ste] z4zt & &5 5 ml<
25%, 50%, T5%, 100%, 150%<] BPH W{FHE THEo] P,
acnes 10°& 3 A7t B9t pre—culturedtget, Z7] o2 =
=] BPH sjgeiolA wjokd Alde #9sH oF 10714
22 GAM agar ¥R HAHA](containing 0.8% phytoagar)
of 1002 3Astm, RCM JWujAo] £z, w9
GAM agar HjA7} & w7HA] A4 By
Colony®] MAAEE AAAZFES AZMEE B2 ZR1sky
Aestdon, MAPE colony & log2 FYste] yehy
23, BPHY 4 A % 7|22 colony 39 log kol

Asialr) AR FER s,

4) AHEE Ht

(1) human monocyte HJF



48 KRS FE

gjeF HFS huyman normal monocyte$l THP—12 RPMI
1640 HviFH 10% FBSLF A penicillin(100 U/m)x}t
streptomycin(100 ug/ml)= A7}sle] 37T, 5% COs 279
A BRFsHET

(2) cytokine &4

wjoke AAG THP-1 MZE 96 well plateo] 1x10°
cells/well® BZFsla1, 957ToA 5 1 °§Z‘]E]E ARG F7]
A At P acness 50 ug/well2 H7It F 25%, 50%,
100%, 150%2] BPHE Z}z} X2jstgitt, 48 Azt B9t AlZE
HiOFAIZ] & ufjofolS o]83le] HFA cytokine TNF—a2}
IL-89) &% mouse anti—TNF—«a kit®} mouse anti—IL—8
ELISA kit& ©]83}o] ELISA reader® &A3}gct,

5) artsimg B}

(1) DPPH radical &7 &4

gL S0mee] B FRF OS50 ml  FHUIehe
1,1—diphenyl—2—-picryl— hydrazyl (DPPH, Sigma, USA)
80 mg2 =9 &, 96 wello] 180 woX EFIIA, 25%,
50%, 100%, 150%, 200%, 300%¢] BPHEZ zkzb #7tsto]
30 B % A4 et 1 T 517 mE optical
densityS £7%3}1, scavenging activity2 ZHAFSIH T

DPPH radical
scavenging activity (%)

sample O.D.
— ) X
(1 control O.D ) 100

(2) TBARol o3t A apiekead YAls 574

Linoleic acid 0.052 m¢o] 99%2] ethanol 4 mee} 50
mM phosphate buffer(pH7.0) 4 mES g3t =, zZ+z+
1%, 10%, 100%, 500%, 1,000%2] BPHE 1 m¢¥ 7}l
o}, o7]d FHS 0,948 mlE 718t ZF volume©] 10
o] HEE sk 40TA 7 47t AsAENESS FE5HS
o} oA Az vREY 200 wE clean test tubed] %
3, 8,1% sodium dodesyl sulfate(SDS) solution 225 wlS
7¥ste] 5% B¢t vortex mixer2 EFSIFTE 7)o 20%
acetic acid 1.5 mE 7Bl $H5 75 wE ¢t & 5 =
B vortex mixer2 E3ITE 1.2% thiobarbiture a01d
solution 1 m¢Z 7]} clean dry marble2 E2
water bathollA] 30 ¥zt 7]'°“‘5}°ﬂ‘3}. o] & A2oA 30 &
ZF A5kl 3,000 rpmof|A] 20 E7F YAEEste] ASAE
F3te 532 nmoA SFE=E = ’3]-.1"_7, lipid peroxidation
inhibitory® AT}

o

o?ir

Lipid peroxidation inhibitory (%) = (1-—2m2e 2By g
IpIA peroxiaation INNIoIory (7o) = control O.D

6) SAXzZ

2 AN de ZIYS B + BEHEARM £ SD)E
UER It SPSS SAZ23(14.0 KO)9 4wz 2t
B X(one—way ANOVA)E ARg3to] 77t BlmE stgon,
AREAA L Scheffe's testS o|gatgct, z+ Adael Az
WS mlast p0.05 & W FoAe] Sl A= WS
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4 3
1. NZz54
Human normal fibroblast?l CCD-986skE ©]-&35}t
BPHY AlZ54E ERlstyeh Az HEEL 25% s=olA
85.23 + 11.22%, 50% EZolA 74.94 + 0.81%, 100% =
oA 56.87 £ 3.10%, 150% s%=o)A 40.35 + 2.17%=
BPHS| 557} $24% %o AZEANS UehhsichFig. 1).

B0k
&0 F -..
40 |
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Control BPH 25% BPH 50% BFH 100%

v (%)
#opas
Wb
=

Vishiliy

Ced

BPH 150%

Fig. 1. Cytotoxicity of BPH against human normal fibroblast

Human normal fibroblast cells were cultured for 24h in DME

medium with or without various concentrations of BPH. The cell

viability were measured by MTT assay. Values represent the

means = SD of 3 independent experiments.

Control : culture medium without BPH

BPH 150% : culture medium with 150% BPH

BPH 100% : culture medium with 100% BPH

BPH 50% : culture medium with 50% BPH

BPH 25% : culture medium with 25% BPH

1 p(0.001, ** 1 p{0.01 compared to control group by ANOVA test

171 :p0.001, 1 : p0.01 compared to BPH 25% group by
ANOVA test.

% @ 0001, *
ANOVA test.

# 1 p<0.05 compared to BPH 100% group by ANOVA test.

: p<€0.05 compared to BPH 50% group by

2, 349

1) Growth inhibition zone

Disk diffusion H'HS o]&3sle], BPHO == Ald A%
AdsS S5t Saline oA 10 mmolou, ¥4
27¢l erythromycinolAE 66,25 + 20.97 mm °|th
50% BPHoA= 20.50 +4.20 mm, 100% BPHo|A=
30,00 + 4,08 mm, 150% BPHO|A+E 31.25 + 2,50 mm,
200% BPHOA&= 38,75 + 8.54mm, 300% BPHOA+= 51,25
+ 6.29 mm=Z erythromycino] B3] ¥koL}, salineo] H]
sl Relabl wokol, EEUss Bl Frlact
(Fig. 2).
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Fig. 2. Antibacterial activity of BPH against P acnes by disk
diffusion method

Bacterial cells were inoculated into brain heart infusion broth
medium and cultured at 37°C under anaerobic conditions. The
brain heart infusion broth medium containing 10° bacterial cells
was spread onto the RCM agar plate. After that, filter—paper disk
of uniform size was impregnated with specified concentration of
BPH and then placed on the surface of an RCM agar plate that
has been seeded with the organism to be tested. The plates
were then incubated at 37°C for 24h under anaerobic conditions.
Antibacterial activity was defined by measuring the diameter of the
growth inhibition zone. Erythromycin was employed as the positive
control. Values represent the means = SD of 3 independent
experiments,

Erythromycin : filter—paper disk of erythromycin (15ug/disk) seeded
RCM agar plate

BPH 300% : filter—paper disk of BPH (300%/disk) seeded RCM agar

gllgltj 200% : filter—paper disk of BPH (300%/disk) seeded RCM agar
gllgltj 150% : filter—paper disk of BPH (300%/disk) seeded RCM agar
gllgltj 100% : filter—paper disk of BPH (300%/disk) seeded RCM agar
gllgltj 50% : filter—paper disk of BPH (300%/disk) seeded RCM agar
gﬁ:ie . filter—paper disk of saline (20uQ/disk) seeded RCM
agar plate

wkk p(0.001, k. p<0-01, * -
by ANOVA test

t+1 : poo1, T
ANOVA test,

p{0.05 compared to erythromycin

p€0.05 compared to BPH 300% by

2) ZA Xsl == (minimum inhibitory concentration;
MIC)

10%, 15%, 20%, 25% % 50% %=9] BPHES A z|d A
AafRoA P acnesE ¥iYFst H BPHO| 9§t P acnes<]
7 A A=E TEsSIHT. 25% BPHOlA Aldte] 443l
o Ztof vlske] 91.5%, 50% BPHOA 81.2%= ZA3IAth
(Table 2).

Table 2. Minimum Inhibitory Concentration (MIC) of BPH against A
acnes

MIC of Concentration Optical Density
control 1.048 + 0.015
with 10% BPH 1.044 + 0.033 99.6%
with 15% BPH 1.029 + 0.022 98.1%
with 20% BPH 1.039 + 0.023 99.1%
with 25% BPH 0.959 + 0.039 91.5%
with 50% BPH 0.852 + 0.054 81.2%

Brain heart infusion

broth medium

containing

P, acnes

Bacterial cells were inoculated into brain heart infusion broth
medium and pre—cultured at 37°C under anaerobic conditions.
And then, 10%, 15%, 20%, 25% 50% of BPH was added into
brain heart infusion broth medium containing the bacteria, and
cultured for 24h at 37°C under anaerobic conditions. Minimal
inhibitory concentration (MIC) of BPH was defined as the lowest
concentration that decreases more than 10% of bacterial cell
growth,

Hdst A-gof digt A+ 49

3) FA A = (minimum bactericidal concentration;

25%, 50%, T5%, 100% @ 150% =2 BPHE X3t
AR A P acness BlSSt T, P acnes? colony 4
& log® FYste] Uetiddch 50% BPHOIA colony 422
loggkol A3}3t7] Al&stATHFig. 3).

‘—Q—Comro\ —0—BPH 25% —A—BPH 50% —»—BPH 75% —%—BPH 100% —0—BPH150%

Log (CFU/mI)
L N

rnin BCmin Srmin 120rmin 160min 18Crvin
Time (min)

Fig. 3. Bactericidal activity of BPH against 2 acnes

Bacterial cells were incubated into GAM agar medium with various
concentration of BPH and cultured for 3h at 37°C under
anaerobic conditions, The bacterial cells were collected and mixed
with molten GAM agar medium for the preparation of RCM pour
plates. The number of colony forming unit (CFU) in individual plate
was obtained at different time points.

3. 2934

Human normal monocyte®! THP—19l P, acness &7}
kAL, 25%, 50%, 100% E 150% %9 BPHE A3t &
TNF—a9} IL-89] s Z743t¢th(Table 3).
Table 3. Effect of Anti—inflammation on Cytokine Level with or

without BPH against THP—1

BPH of Concentration

TNF—¢(0.D.) IL—8(pg/ml)

0% without P, acnes(N.C.) 0.139 + 0.017 0

0% with P. acnes(P.C.) 0.474 £ 0.015 992,000 * 33,530

25% with P. acnes 0.238 + 0,044 879.179 + 42.366
50% with P. acnes 0.162 + 0,006 612.513 + 4,441
100% with P, acnes 0.146 + 0.019 502.256 * 49.455
150% with P. acnes 0.143 + 0,019 202,256 + 71,474

Human normal monocyte cells were cultured in RPMI1640 medium
with or without BPH, Human normal monocyte cells were stimulated
with £ acnes and the supernatants were harvested after 48h for
TNF-a or IL—8 measurement, Values represent the means + SD of 3
independent experiments,

1) TNF—a

THP-19| P, acnesE A7}stal ol8] ¥=2 BPHE g
gt & TNF-a9 =& SHsIHY. P acnesg 7Kg
positive control midium< 0.474 + 0,015 (O.D.)& P
acnesE H7F5HA] & negative control midium 0,139
+0.017 (0.D.)°ll Bt dATA &2 TNF-« FHFS U
Effigict, BPHE A2t ¢ 25% BPHoA 0,238 +
0.044 (O.D.)°lglar, 150% BPHolA 0.143 + 0.019 (O.D.)
2, BPHY X9 o9& oz TNF-9 FFo] 4-95H 7
281t (Fig, 4).
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Fig. 4. Effect of various concentrations of BPH on TNF—a secretion
from THP—1 induced by A acnes
Human normal monocytes (THP—1) were cultured in RPMI1640
medium and stimulated with 2 acnes. The supernatants were
harvested for 48h and the level of TNF—a was measured. Values
represent the means = SD of 3 independent experiments.
N.C. : culture medium without 2P acnes
P.C. : culture medium with P acnes
BPH 25% : culture medium with 2 acnes and 25% BPH
BPH 50% : culture medium with 2 acnes and 50% BPH
BPH 100% : culture medium with 2 acnes and 100% BPH
BPH 150% : culture medium with 2 acnes and 150% BPH
1 pC0.001, ** 1 p¢0.01 compared to N.C by ANOVA test

T 11 : p<0.001 compared to P.C. by ANOVA test.

¥ : p¢0.05 compared to 25% BPH by ANOVA test.

2) IL-8

THP-10| P acnesg& #7Fstal o8] =9 BPHE =&
T IL-89 FqFE S5ttt P acness H7FSHA] &2
negative control midium< 0 (pg/mé)°]RY, P acnes
£ AH7FSE positive control midiume 992,000 + 33,530
(pg/m) o2 AASA & IL-8F=FS Jehfglct. BPHE
ZEet A9 25% BPHOA 879.179 + 42,366 (pg/ml)°]
3, 150% BPHOA 202.256 + 71,474 (pg/ml)Z, BPHSJ
FEo| gEHoR [L-89 o] FrAstATHFig. 5).

1200
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Fig. 5. Effect of various concentrations of BPH on IL—8 secretion
from THP—1 induced by A~ acnes

Human normal monocytes (THP—1) were cultured in RPMI1640
medium and stimulated with 2 acnes. The supernatants were
harvested for 48h and the level of IL—8 was measured. Values
represent the means = SD of 3 independent experiments.

N.C. : culture medium without 2P acnes

P.C. : culture medium with 2. acnes

BPH 25% : culture medium with 2 acnes and 25% BPH

BPH 50% : culture medium with 2 acnes and 50% BPH

BPH 100% : culture medium with 2 acnes and 100% BPH

BPH 150% : culture medium with 2 acnes and 150% BPH

0 p<0.001, ** 1 p¢0.01 compared to N.C. group by ANOVA test
T 11 : p¢0.001 compared to P.C. group by ANOVA test.

F¥ % : p0.001 compared to BPH 25% group by ANOVA test,
#HHt © p<0.001 compared to BPH 50% group by ANOVA test.

§ §§ : p{0.001 compared to BPH 100% group by ANOVA test,

4. FAsHEE

BPH 150%
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1) DPPH AHs

BPHE 25%, 50%, 100%, 150%, 200% % 300%9] %=
oA DPPH &AsS #TFSIATE 25% BPHOlA 16.98 £
1.95%, 50% BPHOlA] 18,87 + 0,95%, 100% BPHO|A] 31,75
+9.88%% BPHY %7} %8248 =9 DPPH AA%L
Uelygled, 150% BPHolA 41.65 + 2.01%, 200% BPH
oA 3714 + 1.69%°|3021, 300% BPHo|A 41.06 +
0.62%2, BPHO| %7} 150% oo ¥& DPPH &A%
< YeRckFig. 6).

‘;ﬁ | W HH H

BPH 5% BPH 50% BFH 300%

BFH 100% BPFH 150% BPH 200%

Fig. 6. DPPH radical scavenging activity of various concentrations
of BPH

The antioxidative activity of various concentrations of BPH was
measured by DPPH radical scavenging assay. Values represent
the means = SD of 3 independent experiments.

** 1 p0.01, * 1 pc0.05 compared to 25% BPH by ANOVA test
T 1 : p0.01 compared to 50% BPH by ANOVA test.

2) XIMnHAE} ARls

BPHE 1%, 10%, 100%, 500% % 1,000%2] s=olAl
AATieke] A4S ASe Y= BESAT. 1% BPH
oA 12,48 + 1,20%, 10% BPHOA 19.84 + 2.68%, 100%
BPHOA 32.72 + 0.39%, 500% BPHOIA 45,99 + 12.07%
2 BPHO) Swrh 371048 AQutiste 44 oA 4=
7 Z7tskgrFig, 7).
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Fig. 7. Inhibitory Effect of various concentrations of BPH against
lipid acid peroxidation
The antioxidative activity of various concentrations of BPH was
measured by lipid acid peroxidation inhibitory assay. Values represent
the means = SD of 3 independent experiments.

** 0 pC0.01, * 1 pc0.05 compared to 1% BPH by ANOVA test

T 1 : p0.01 compared to 10% BPH by ANOVA test.
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oA penicillin &G 2R T2 YR} AHFoZA 9
AH FLE Z= AR dEolddth ©o] IF F MEE AA
¢l clarithromycin[kla rith roe MYE sin](erythromycin®]
HE3lE ) 2 azithromacin[az ith roe MYE sin|(Ad
SESS 7HD)E erythromycindt F522 E4o] glod,
g Fejolth, o= erythromycin =4 (ketolie)Ql
telithromycin[tel ith roe MYE sin]o] <% w} Qith
Erythromycine t¥-E tjAl=Elw, Cytochrome P—450A2}¢
AL FoRN W OB ABE AR, B 4
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2 AME

BPHQ] d#ait= Disk diffusion H'HES AREsle] 3ol
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ok 10% oY Adfeles HasrE 4 A3l % (minimum
inhibitory concentration; MIC)&} 3192 ], BPHS| MIC
= 25%2 Jetgth Aldd 4S AsiE Butk ople B
a7E e A E(FASE] minimum bactericidal
concentration; MBC)& 50%%2 YERHTh

P acnes= monocyte®Z 3}og TNF—a, IL—-18, IL-8

BS54 AIEFRIE EHsteE FoRN oA=F9 ¢

6454 =tk TNF—a(tumor necrosis factor—a)=
shEl Ao ooty R YAEH, Aot o
9% DA Al 5329 ukgol oA Fadt 9L 3
32 E3] 11,-8& pilosebaceous unitd] ZATE TojEs
ol © Fad AL FHP B AYeAE human
normal monocyte®l THP-19] P acnesE H7}st 3 ujoF
st TNF—ae9t IL-89 EH|ZFE ZA3¢tt. TNF-ae
BPH 25% o|AollA, IL-8& BPH 50% ©o]AtollA ozt
H|3te] [-ol51A] FHastict,

ol’e] A¥HZAM, BPHE P acnes® 4%3dA 9 449
F50] e, P acnesdl 9 monocyte®] TNF-a 2
IL-89] IHEulE dAlste AR Uedth P acnes?
A 2 monocyte®] TNF-a £H A FHi sk
25%%2 UYERtOo™, P acnesol Wigt A#a7 L monocyte
9] IL-8 &H] A= 50%01 3ol HE 7Hsdt AR e
Wt E3F BPHE 300% ©lA 5= A$ erythromycin®]
7VE P, acnes 478 A &3S YeEhfSic

At 371 35 st AEAZE AYad Zagt
AUAE WE W, T ARG R I Fof g3 &
Aste B4 4AAF S g8l dojve BRSO R, A Yo
A B2, @d DNAGS 345t MxZg =3t HEgE =
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tjZto]E(free radical theory)ol]l &J3hd, A7} Rz
ST E= FAE AT v =W AAsER qkSol o8]
superoxide(Og"), A=A (H:0,), hydroxy radical(—OH)
S5 22 free radical®] AYAEIL o] free radicale] 23}
o NxY zZFo| Ay &4 WAY 52 BAERE 5
o] o Qste] AW} eyl Zafdcka dop ),
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