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The purpose of this study was to investigate the antimicrobial activity of the ethanol extract of Garcinia mangostana
L. (mangosteen) against Cutibacterium acnes (6 strains) and Staphylococcus aureus (6 strains). The antimicrobial
activity of the mangosteen extract was evaluated based on its minimal bactericidal concentration. Cytotoxicity of the
mangosteen extract against human embryonic kidney 293 (HEK 293) cells was determined using the cell counting
method. The data showed that the mangosteen extract was not toxic to HEK 293 cells at a concentration of up to 16
ng/mL and killed 87.0% and 99.9% of C. acnes and S. aureus after 10 minutes and 1 hour of treatment, respectively.
These results suggest that ethanol extract of mangosteen can be used as an anti-acne agent.
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Introduction

OEEL mE9| o{&L A mX|M(follicular sebaceous glands)0| &
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I FES0l= o-mangostinZt y-mangostin &&0| =11, 0|52
OEE folno| grs0| HOE0| 21 EACH9,14,17-19]. St
2t 0| HF0M= P. acnes = S. auruest| st 5t #F0HS
0|8310] SrtsS ZAIGIULE. & ATPXIS2| M3l AL 2o, ™
AZO| 2&FEE(crude extract)2 0|8510] 752 TAL & AL,
#2 B0 &ot= 2FS0 et gdse X017t SS E5HAN
[20]. ESH SH=Q1E8 Y E MAZE Rl S SHQ 7 Al &=
QI R Mzt #FE 018 AS FHGIUCH20]. 1322, 2 A=
UTAEI ZEF0| $+=201 Q24 C. acnes ¥ S. aureus @F=0]| TSt
Sidss ZAI0 OEE X7 ¥ 7Isd Y= 7HEO thet ArZ 7t
S8 Y MY S E YOt IX} ARYE| AT

Materials and Methods
1. MESHAA

2 AR0M AtRSH Y TAEl FEZ2 Maypro Industries” (Pur-
chase, NY, USA)OIAl TL2510] AFRSIQULE LUIAEI T2 80%
OlEtES 0|85t & A=, L YIAEI(g-mangostin)O|
40% BHRE Ao|ct, WIAE FEEL2 dimethyl sulfoxide (DMSO;
Sigma-Aldrich, St. Louis, MO, USA)S 012 At25t0] Of2f A
Oil AFZSIRALY.

2 HAROM A8 human embryonic kidney 293 cells (HEK
293) MEZF= 2N EF23(Korean Cell Line Bank, Seoul,
Korea) Q2R E 2YEIOF ALESHALC. HEK 293 MZE= DMEM
(GibcoBRL, Gaithersburg, MD, USA), 10% fetal bovine serum
(FBS; HyClone, Logan, UT, USA), 1% penicillin/streptomycin
(Invitrogen, Grand Island, NY, USA)S 0|25}0{ 37°C, 5% CO,,
100% &=7t RAI== ME HI7 [0 BIESIRCE HEK 293 M|ZE
£ 24~well plate0i| 4 x 10°7H MZLS ZO0LA B &, M7} 80%
HEZE M2 M YDA FEF2 05, 1, 2, 4, 8, 16, 32 pg/mLE
EHEsEIt HEE FIKSHH 24412 O HHFSHILE. 0.256% Trypsin-
EDTA (Welgene, Gyeongsan, Korea)S 0|2510] MZE $=2510d,
= HIZ 10% FBS7t &RE HiXIE H7I5t0] MEE SHESIUCE. Al
IOl =& MZEA7|E 018310 FF5IRn, At EZ(1%
DMSO)of| Chst R S-S AE510] Wt 2 t=2 MAISHAILCE 2t

2S2 33| 2= 2RI
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2. M2 & Ml B

2 ARLNA ArESt #F= C. acnes KCOM 1315, C. acnes
KCOM 1466, C. acnes KCOM 1543, C. acnes KCOM 1627, C.
acnes KCOM 1899, S. aureus KCOM 1025, S. aureus KCOM
1335, S. aureus KCOM 1395, S. aureus KCOM 1455, S. aureus
KCOM 1491=0|4Lt. 0|5 #FE2 =7 L0YES A28 (Ko-
rean Collection for Oral Microbiology, Gwangju, Korea)XflA| £F
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HHOt AFSHILE. 12|10 C. acnes KCTC 331472} S. aureus KCTC
16212 =M HISIL Y MEXME (Korean Collection for
Type Culture, Daejeon, Korea)Oi|Al 280t A2 SIRICE

2 A0 AF2E C. acnes @FE2 tryptic Soy broth (BD Difco
Laboratories, Franklin Lakes, NJ, USA)H| 0.5% yeast extract,
0.05% cysteine HCI-H20, 0.5 mg/mL hemin & 2 ug/mL vita-
min K7t &= HiX|0IA 37°C 7| 4EI¥7| (Bactron |; Sheldon
Manufacturing Inc., Cornelius, OR, USA)2t 7|4 ZZ1(10% H,,
5% CO,, 85% N,) [21]0{lA HHLSIZLCE. S. aureus FFEL brain
heart infusion (BD Difco Laboratories) HiX|0f] HZ510] S7|4 =
49| 37°C MIFHH 70| A HHFSHAILH.

3. F|AMAHsE(minimum bactericidal concentration,
MBC) &t &3

Minimum bactericidal concentration (MBC) £&2 Clinical and
Laboratory Standards Institute (CLSI) [22]0lA HA|SH OJM|5|A]
(micro—dilution) S W50 ALESINICE. 2 M SS 220l &X
St X0 RE5104 37°COIA 16A12F SOt BIESH S 1 x 10° CFU/
mL7t ==5 HHX|E 0|85t0] 3|A5H CtZ 96-well BIZEAI0 £
SIRICE O & WIAEI £550]| 0.5, 1, 2, 4, 8, 16 ug/mL =7t
| Miat B0 MIISIRACE Oflf SHUELS YIAE FE5
22| 012! DMSOE HiZA0|| 1%E HII6tH M-S BiYst =
OF MUY, YMIIZFE ampicilin® 100 pg/mL M7t Hi
Yo Z Mg LS FOE HHSIAUCE M2 2447t SOt Y
&t =, M Al=7|Z 0|Z5H0 BHAZAIN X2kt Z2te] =5 MIUCE
MBC 72 SHUZEFO| Fef +E 7|EC = 99.9% Mz ==t+7t &

ot YUAER FE29| S = HofCt 0|2 M H 8= 510 713

o x=

EN
=2 59| S =B MBC 22 Z MAISHAUCE

E

O

Results
1. HEK 293 M|IZF0]| CHot M| =

YOAER FEF09| HEK 293 MIELF0i| Lt S LA 2t 2 Al
OlA ALESH YDAEI 2EE 0.5-16 pg/mL s=0IAM S X
HISH 80.5% O|&| M|t MEES HUCKFig. 1). SHAITH, L1
FEE9| 32 pg/mlL sE0HME 48.0%2 ME MZEES 2FCHFIg.
1). M2k, C. acnes U S. aureus @3S0 Cigt UYTAEl FEZ9)
Sts ZTALAl 16 pug/mL 0[5te] SEE ARSI,
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YTAEI FE28 8 pg/mL SE2 102 X2 Al C. acnes #FE
2 KCOM 1899 H0t2 H|2I5t1 63.3%—97.4% AIEES E2
o, 1AIZE M2|g 32 2 AF0M ABE ZE 75 S0IM 91.3%—
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Fig. 1. Cell viability test of mangosteen extract on human embryonic kid-
ney 293 (HEK 293) cells. This was performed by the cell counting method.
DMSO, dimethyl sulfoxide.

100.0%2] AFEES EXCHTable 1). L£sH YIAE F&EE 16 pg/
mL SE= X2[et 0= 2= C. acnes E—’.‘-% | CHolA 1022t
Xe|et BRIk 87.0% Ol&2 AFHES HAUCH, TAIZH M2[6t 22
99.9% 0|49 MHES ECKTable 1). YUAE FEE 2 pg/mL
SE2 24M7F X2|3 ZR0= KCOM 1899 Tt 99.6%2| Al
S B0, LIHX| RS FFE2 90.9% 0|49 =2 AHES =Y
Et(TabIe 1).
YDAE £EE 8 ng/mL s=2 102 M| A= S. aureus o
FE2 KCOM 1025 ?—’F—”JZ H2lotl= 53.8%-98.3% AIEE
= HROH, 1AIZE X5t 22 2 AN AZE ZE 7 S0
M 96.7%-100.0%2| AHEE % HUCHTable 2). E3, E‘J"’AEl =&
= 16 pg/mL =2 XM2|$t 0= ZE S. aureus @S0 Cish
A 1022 M2|$t B0 98.9% 049 MHES E‘R‘;\QEH, TAIZH
XM2[st AL 100.0%2] AFEES EACHTable 2). S. aureus KCOM
1335, KCOM 1491 2 KCTC 1621 ZFES YTAE F2E 4 g/
mL SZO0A 1TAIZE X2| A| 96.4% O|AQ| AIHES HIOM, 244
7t ME2|Z20M= 100.0%2] AFEES EAUCH(Table 2).

Discussion

2 AR0A YUAE FEE9| HEK 293 MIEF0| CHSH M M=
= TAteh AL}, YIAE FEF 0.5-16 pg/mL sTOM N =

| 9= A2Z LIEtRCHFig. 1). Ol YUAR F==9| 2935t
AR X2MQ D ME(mmortalized human gingival fibroblast,
hTERT-hNOF)O| CHEH M|Z2 MEESS SHSH o151 AutofAf, YnA
Bl £&5 16 ug/mL 0/5t2] SZ0IA hTERT-hNOF M|ILZFo| M=
80| M X 220]| H|3H 83.7-89.1%2 Q! Zi[16]1t QLAISH AT
C}. 0[2{3t ZTt= =2 AN AFRE UTAE 2222 16 pg/ml

1L =0 T
0[5te] iEOﬂM: ME=30| H2 ==0|C= X 2osttt.
DI‘_IAEl 7<

=

29| C. acnes ¥ S. aureus @S0 5t s

2 ISt A}, YTAEI ZEE 16 pg/mL ST 102 X2 Al
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pg/mL 2 4-16 ,ug/mLOI EH 4A|7+
2 S. aureus TESO|| CHEH ZH2to| £ AL
2l 2-16 ug/mLOIRCKTables 1 and 2). 7|E2] YIAEl 2&=20]
C. acnes ¥ S. aureus =Z=0f| |:H6,_ sRse 24_72“'7_} i1

EOil Cht 3*&% MOP
=22 B2 AMZH102-1A1Zh EAEE
acnes H S. aureusOi tist SE¢ YdS0| USS EO4 o|0] A=
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A01[23], HL7ISAMEO|L 7Isd SHELE AMES| siMe ¢!
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o~mangostin0| 40% &K= Z10]|Ct.

2 AN YUAE FEF S0 M2t S. aureus 52
SO0| 2412 M2[gt E2, 1A|ZH K|t ZREL HoX|= 70:‘7_ FU
QL &, S. aureus KCOM 1025, KCOM 1395 2! KCOM 1455
F59 4 YDAE ZEF 4 pug/mL sE0IA 1A1ZE HE|Z0A =
80.3%2| AFEES HRAOLL, 24N7t M2|Z0ME= 0% MEES
RACE 0|23t O|R0I| CHoHAM = H=t5| & =~ QUKD UIAR FEF
O St *E B2 HAIZH HIYO ME S. aureus #FE0| Sxtat
°*501| et MEd(BollsS Za)e &S A2t Y2HECt eiLst
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