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Screening of Anti-acne Activity of Natural Products against Propionibacterium acnes. Sohn, Ho-Yong*,
Young-Suk Kim, Eun-Joo Kum, Yun-Sook Kwen, and Kun-Ho Son. Department of Food and Nutrition,
Andong National University, Andong 760-749, Korea — Acne is a chronic inflammatory follicular disorder of
the skin, occurring in specialized pilosebaceous units on the face, and Propionibacterium acnes, a strict anaer-
obic pathogen, plays an important role in the pathogenesis of acne. To develop a reliable and effective anti-
acne agent, we have evaluated antibacterial activity of 500 plant extracts, prepared from 3335 plants, against P
acnes. Based on the results of disc-paper method, 25 plant extracts, including the extracts of Chloranthus
Japonicus (aerial part), Sophora flavescens (radix), Evodia officinalis (fructus), Ginko biloba (semem), Morus
alba (root bark), Aralia continentalis (whole) and Reynoutria elliptica (radix), were selected as possible
sources of anti-acne agent. Among them, the extract of 8. flavescens (radix) was finally selected and kuraridin
and kurarinone were identified as major active compounds of S. flavescens. These results suggested that
medicinal and wild plants could be the potential source of anti-acne agent.

Key words: Anti-acne activity, medicinal and wild plants, Propionibacterium acnes, Sophora flavescens.
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Table 1. List of 500 different kinds of plant extracts used in this study.

Korean name  Used part! Ex.? Korean name  Used part' Ex.? Korean name  Used part! Ex.?
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Table 1. Continued.

Korean name  Used part! Ex.’ Korean name  Used part! Ex. . Korean name Used part! Ex.?
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Korean name  Used part! Ex.? Korean name  Used part' Ex.? Korean name  Used part! Ex.?
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!'Used part: A, aerial part; Ba, bark; Cr, cortex; F, fructus; FL, flower; H, herba; L, leaf; R, root; Ra, radix; S, semem; ST, stem; T, tuber; W,

whole.

2Ex.: M, methanol extract; H, hexane fraction of methanol extract; C, chloroform fraction of methanol extract; E, ethylacetate fraction of
methanol extract; B, butanol fraction of methanol extract; W, water residue.
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Table 2. Antibacterial activities of 25 plant extracts, which were
selected by disc-paper method, against Propionibacterium

- acnes.
Growth
Scientific name Korean Use(li Ex.2 inhibition
name part
(mm)

Chloranthus japonicus — Eoju]| L] A M 23
Sinomenium acutum u}7] W E 18
Sophora flavescens Ak Ra M 15
Evodia officinalis LT F M 15
Ginko biloba 23 S M 15
Morus alba AbelE]  Rba M 15
Aralia continentalis =35 W M 14
Ginko biloba 2.3 S E 13
Reynoutria elliptica ZAZ Ra M 12
Reynoutria elliptica A Ra B 12
Magnolia officinalis Zu} Cr M 11
Galarhoeus sieboldiana PA R W M 10
Glycyrrhiza uralensis P W M 10
Lycium chinense F71 &} M 10
Dioscorea batatas u} (AFeF) Ra M 10
Aruncus dioicus
var.kamtschaticus s W M 10
Coix lachrymajobi var.

mayueny ’ 5 A M 10
Alpinia oxyphylla Miq. ol =] o] \"4 E 10
Ajuga multiflora FANYE W B 10
Ajuga multiflora ZAYE W W 10
Pimpinella brachycarpa A= A M 10
Sinomenium acutum q}7] W H 9
Allium tuberosum 7V} S M 8
Vitex rotundifolia w3 %} W M 8
Ac;zlr;tlfzaoipanax koreanum Aoty W H g
ampicillin - - - 42
erythromycin - - - 70

The concentrations used for plant extracts and control chemicals
were 175 pg/disc and 2 pg/disc, respectively.
Abbreviations used in 'Used part and “Ex. are the same as in Table 1.
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o} F8sbrly gk}, &2 F-2 AM8-% ampicillin?}t
erythromycin® 2 pg/disc®] $EoMT 7est JFEa2
el gl v}, amphotericin B 2! S-fluorocytosine= 10
ug/disc®] s=l M7 s S ehiA] sk 21F
o) AW AlEA AE F 7P e 845 Vel ot
w2 o] 7, Fe)slelA FTA shizukanol FHhEel
g HO[I18F= glov), A7) SR oR FopulEd)
oA Sl Aol Bl vie glom, B3] olg) 22 7}
Hal o =B FAe B AT FHEE Eashe vle,
W) 9 5310 Aol el =5 FAde] ofH7A]
= ul ol

ol

4 252225 E2|8 Kuraridin®t KurarinoneS|
oicET Y

Tk FEEL A, 7188 B2, 3,19, 2218 2ol §-
43k o] Vel AAA o] 8rbsAo] & Z0E AL
3o, o]5 FEE2] AT BAERS] FelE A8l
o}, a2 RE )40 B Ayl 32eiED
A WS ol gst] eld FA=FT FAEAS T2
2 AT 43}, BAEA 12 kuraridin® 2, $AEH 2%
kurarinone® 2. Eelslgl.ond, Zh2te) T3 Fig, 1o e}
Uadet sdEA 19 20 Bl 54 o5t A

S#ME3 1 - amorphous white powder; UV Apa
(EtOH) nm: 263(sh), 323 (sh), 389; 'H-NMR(DMSO-dg,
500 MHz) 8: 1.50 (3H, s, CHs), 1.58 (3H, s, CHy), 1.65
(3H, s, CHy), 2.00 (2H, m, H-6"), 3.83 (3H, s, OCHy),
450, 467 (IH each, br s, H-4"), 497 (1H, m, H-7",
6.04 (IH, s, H-5), 631 (IH, dd, J=1.8, 8.1 Hz H-5),
6.37 (1H, d, J=2.1 Hz, H-3), 7.42 (1H, d, J=8.7 Hz, H-
6), 7.85 (IH, d, J=5.6 Hz, H-B), 7.95 (IH, d, J=15.6
Hz, H-o), 10.2 (br s, OH), 14.8 (IH, s, 2-OH); EIMS,
m/z (relint)) 422, 353 [422-CsHo]', 299 [422-COHI15]+,
207, 153, 124, 110, 55 (100).

2MEBE 2 - amorphous white powder; UV Apna
(MeOH) nm: 288, 323 (sh); 'H-NMR(DMSO-dg, 500 MHz)
8 143 GH, s, CHy), 1.51 GH, s, CHy), 1.56 (3H, s, CHy),

&

(a) (b)

HO O o

OH

OCH3

Fig. 1. The structure of (a) kararidin and (b) kurarinone, iso-
lated from radix of Sophora flavescens.

195 (2H, m, H-6"), 235-2.51 (4H, m, H-1", 2, H-3p),
2.80 (1H, ddd, J=5.0, 13.4, 16.1 Hz, H-3a), 3.70 3H, s,
OCHz3), 448, 451 (1H each, br s, H-4"), 492 (IH, m,
H-7"), 5.41 (1H, dd, J=2.4, 12.6 Hz, H-2), 6.12 (1H, s,
H-6), 6.26 (1H, br d, J=8.1 Hz, H-5), 633 (IH, d,
J=1.8 Hz, H-3), 721 (1H, d, J=8.4 Hz, H-6), 9.31 (IH,
br s, OH), 9.55 (IH, br s, OH), 1032 (br s, OH); 1°C-
NMR(DMSO-dg) 8: 73.9 (C-2), 44.8 (C-2), 189.2 (C-4),
1627 (C-5), 92.7 (C-6), 1622 (C-7), 1072 (C-8), 159.8
(C-9), 104.6 (C-10), 116.6 (C-1), 135.4 (C-2, 1026 (C-
3, 1584 (C-4), 127.4 (C-5). 106.5 (C-6), 27.1 (C-1"),
469 (C-2M), 1482 (C-3M), 1109 (C-4"), 186 (C-3%),
310 (C-6"), 123.6 (C-7"), 130.8 (C-8"), 25.7 (C-9"),
178 (C-10"), 552 (OCH3); EIMS, m/ (relint) 423,
422, 353 [422-CsHo]", 315 [M-CoH;s]", 299 [422-CgH,s]
+ (100), 179, 153, 110, 67, 55.

Kuraridin®} kurarinone2 100 pg/disc®] ¥Eo| A z+7}
19 mm, 34 mm®] AHAA AL e 2™, micro-
broth dilution ¥l 218 S FAZHI 2+7; 25 pg/ml
1l 12,5 pg/mle] ¥ MICE vepligivh. o1 A,
kuraridin®} kurarinone®| E. coli. Salmonella typhimurium,
Staphylococcus epidermidis, Staphylococcus aureus 52
thekal B 1 AlFx QelM ol sl 20~50 pg/mie]
AR FES epdS 18 W[22], A7) F =80
A FE5E F8 JAEFT FAEAE BT
Kuraridin®} kurarinone®] tyrosinase *]3l|, anti-inflammation
4], anti-hepatitis B 24 3 anti-glycosidase /o] B3l
B v} glon}, o =5 A A7 B vt gl
B2 IR JEZ b XBA ANLE A AAA o8
s, Ay 325 9 kuraridin?} kurarinone®] MEEA &
Az} 2Hg71 el gk 7l Aot A A1 Felot

(=] QF
= =1

I A =F A&, S 313 AdEe] S AR
sladet. 33559 ofg- ol oAl ES] woFst F91=5E 500
Z0| 288 ZAsl, =T UMl Propionibacterium
acnes?l| A& AEAA] FAAE Hrisr Az, 218 AEA
A ZAE 25% FEEAA 4L Fladd. 5005 =
B F, o EU AR FEEANA 7HE 72T FA o)
vephgom, 7], 24k, eaf, 23 (), AT, S8 A
FAT FEEAME 3 FAS FAIEie 53] A
Ay 235 5o T B4 V)& Hu o HIzkey
#Hx 2 dXsh, o) o W] FEE2] dAEF
T G B A7oA Aoz st g A
o= 3 FAEA A3} kuraridin®} kurarinone®] T8
SAAEAYS Falsint B A7 A=, AdAde] iy
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