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ABSTRACT

Propionibacterium acnes, a Gram-positive pathogenic bacterium is considered
as a major causative agent of acne vulgaris, a chronic inflammatory skin disease. Virulence
enzymes and biofilms play crucial role in the pathogenesis of the organism. In the present study,
the effect of rhodomyrtone, a pure compound identified from Rhodomyrtus tomentosa (Aiton)
Hassk. leaves extract was evaluated against enzyme production and biofilm formation production
by P. acnes isolated from acne lesions. Minimum inhibitory concentration (MIC) and minimum
bactericidal concentration values of rhodomyrtone and a standard drug, clindamycin against
P. acnes isolates were ranged from 0.125 - 0.5 pg/mL and 8 - 256 pg/mL, respectively. Degree of
hydrolysis by lipase and protease produced by P. acnes was decreased upon treated with the
compound. Rhodomyrtone at 1/16MIC and 1/8MIC were able to reduce biofilm formation of the
clinical strains without causing considerable effect on bacterial growth. Furthermore, the viability
of P. acnes within mature biofilms upon treated with the compound at 4MIC and 8MIC were
ranged between 40.8% - 84.8% and 39.3% - 75.8%, respectively. In addition, clinical study of
liposomal rhodomyrtone serum was investigated in acne treatment. Significant reduction in
total numbers of acne lesions was observed in all treatment groups during week 2 to week 8 (p <
0.05). For non-inflammatory lesions, reduction in total acne counts was observed in all
treatment groups. Significant differences in acne numbers, compared with baseline were
evidenced at week 2 onwards (p < 0.05). Volunteers received rhodomyrtone serum
demonstrated improvement for inflammatory lesions with reference to baseline within 2
weeks. During week 8, total inflamed acne counts in rhodomyrtone serum treated group were

significantly reduced by 36.36%, comparable with 34.70% in clindamycin gel and 43.13% in



®)

serum base treated group (p < 0.05). Liposomal rhodomyrtone serum has been demonstrated
to be effective for treating acne lesions, especially inflammatory lesions, with comparable
efficacy to clindamycin. Results demonstrated that the compound exhibited a remarkable
bioactivity on P. acnes and could possibly be used as therapeutic agents for the treatment of acne

vulgaris.
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1. Investigation’s Global Assessment (IGA) 31
2. Minimal inhibitory concentration (MIC) and minimal bactericidal concentration 34

(MBC) of rhodomyrtone and clindamycin against clinical isolates of
Propionibacterium acnes from acne lesions (n=9)
3 Lipase and protease enzyme production in Propionibacterium acnes 35

isolated from acne lesions (n = 16)

4 Biofilm production in Propionibacterium acnes isolated from acne lesions 38
(n=16)

5. Baseline volunteers characteristic 50

6. Quantity of acne lesions and Investigation’s Global Assessment (IGA) 51

7. Investigator’s Global Assessment (IGA) scale 53
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7. Effects of rhodomyrtone at sub-minimal inhibitory concentrations on lipase (A) 37
and protease (B) activities of Propionobacterium acnes clinical isolates.
The results are calculated as degree of hydrolysis. The value indicates the means
+ SD for three independent experiments performed in triplicate. * Significant
difference between treatment and control (p < 0.05)
8 Effects of rhodomyrtone at sub-minimal inhibitory concentrations on 40

10.

11.

biofilm formation (A) and bacterial growth (B) of Propionibacterium acnes clinical
isolates. The value indicates the means + SD for three independent experiments

performed in triplicate. * Significant difference between treatment and control (p < 0.05)

. Effects of clindamycin at sub-minimal inhibitory concentrations on 41

biofilm formation (A) and bacterial growth (B) of Propionibacterium acnes clinical
isolates. The value indicates the means & SD for three independent experiments

performed in triplicate. * Significant difference between treatment and control (p < 0.05)
Scanning electron micrographs of P. acnes biofilms treated with 43
rhodomyrtone at 500X and 10,000X magnification. (A and C) control,

(B and D) 72 h biofilms treated with 1/8MIC (0.03 pg/mL) rhodomyrtone

Viability of Propionibacterium acnes within established biofilms after 45
treatment with various concentrations of thodomyrtone (A) and clindamycin (B).

The value indicates the means + SD for three independent experiments

performed in triplicate. * Significant difference between treatment and control (p < 0.05)
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15.

518mMs31 (90)

Transmission electron micrographs of P. acnes at 14,000X and 20,000X
magnification. Arrows indicate cell wall, cytoplasmic membrane, cytoplasm,
nucleoid, and vacuole; (A) untreated P.cnes (control), (B) treated P.cnes

with rhodomyrtone at SMIC (2 ug/mL), and (C) clindamycin at 8MIC (128 ug/mL)
Percentage reduction in mean number of acne lesions after treatment

with thodomyrtone serum, clindamycin gel, and serum base at week 2, 4, and 8,
compared with baseline. Total acne lesions (A), non-inflammatory acne lesions (B),
and inflammatory acne lesions (C). Number of subjects in each group 30 (n = 30).
* Statistically different between baseline and each time of treatments were
statistically significant at p < 0.05

Case study: twenty three years old female with mild severity of

acne vulgaris at the baseline (IGA scale = 2, some non-inflammatory lesions with
no more than a few inflammatory lesion). By week 8 following

treatment with rhodomyrtone serum twice daily,

the severity change to almost clear of acne vulgaris (IGA scale = 1, rare
non-inflammatory with no more than one small inflammatory lesion)

Case study: twenty one years old female with moderate severity of

acne vulgaris at the baseline (IGA scale = 3, up to many non-inflammatory
lesions and may have some inflammatory lesions). By week 8 following treatment
with rhodomyrtone serum twice daily, the severity change to mild severity of
acne vulgaris (IGA scale = 2, some non-inflammatory lesions with no

more than a few inflammatory lesion)
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52

54
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cm = centimeter

CFU = colony forming unit
DMST = Department of Medical Sciences Thailand
°C = degree Celsius

g = gram

ug = microgram

ne = microliter

um = micrometer

pmol = micromole

m = meter

mm = milimeter

mg = milligram

mL = milliliter

nm = nanometer

% = percent

rpm = round per minute

w = weight
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"‘E Lo FONe ¢ S T 0

[

v 4
gﬂﬁ 3 ﬂ‘Hmzm'iEgJ}fJiJ@Iﬂ?fLLﬂi‘JJU’Jﬂllﬁgg‘ﬂiﬁﬂl@ﬂl‘%ﬂ Propionibacterium acnes

2.2 msmivinag
AUMAUDINIINATUTNININTYAAUYDIFYNVUTAAIINAIMTINAE
Y ] [y Y 1 1 d' [ dy &Y d’l
uda ldsoungaoen li Judrnuuiuedlugyuau WoswAuEe P. acres waz luiunaoy
@ a o I o 2 1 ¥ "o A
lusiuusnugyuvudvesnin naneiludougaduiu AeNITe P. acres 92 TMIUUIAUNN
o v @ = a o 1 dy a2 (aaa " Aa o I
Surazasoges luiu Falnd luiumariiag lutilgasernedivis sunaneidlunsa
4 v
Tusiuldsunauainids lumsinan1ssnauvesd ¥z in13Has lipase, chemotactic
factor, metalloproteases (LQ& porphyrins FUNAADNITNG ZG?]IH oxygen generating toxic,
I a = {

reduced oxygen species LAg free radicals 1Huanvaliinanuden1of keratinocyte

o Y a o X J @ <
(Beylot et al., 2014) ¥ liAamsonauyu luden lviiuazuanesniuuma

U &’ \ a A
2.3 ﬂi]ilsjmmgumwmwa P. acnes A9MINAA
4
2.3.1 tou lan]
A a = A o & o q ¥a <
DUITIUIUYNVUNNITIANNNUIUTD P. acnes i ldinamsvasaisuaz
< [T . . S, Y
EIERERN 91 U lipase, metalloprotease, porphyrins i8¢ chemotactic factors dluau
Jd 1 A o . .
PONNIUBNIFAT LA UNAFIWUNITHINUYDY reactive oxygen species (ROS) Hag free
. A g o Y . o Y . . !
radical Mua 1!%@1/]1114 keratinocyte §NNIAY LASNITEAU proinflammatory cytokines (HU
{ o a o . o/
IL-10L, TL-1[3, TL-6, TL-8, IL-12 ez TNF- oL v ldinansoniery (Kim, 2005) tou laaiind
o @ t&’ A . A 1 . . Y I
ANUTINYVOUBD P. acnes AD lipases NAIMWITINYDYTAY sebum triglyceride 1813l free

fatty acid I1%U oleic, palmitic 8% lauric acids (Nakatsuji ef al., 2010) 1ag free fatty acid
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1 dy = 1 9 . A <
mmu%xuwaﬂemﬁﬂizauimaqauu Toll-like receptors LATINNNITHAIVUDI human beta-
defensin-2 @amal¥inamssniay uay proteases %Zgﬂﬂﬁzﬁuﬁhu proteinase-activated
receptor-2 (PAR-2) Tu keratinocyte Favilminamsmieani pro-inflammatory cytokines,

. . . . . . Aav A ¥ <3 1 4 °
antimicrobial peptides L0 matrix metalloproteinases HsenumsIvenyimiuindienh

Y Y
%0 P. acnes WUWILIABIAIY Ca™ signaling in immortalized keratinocytes (HaCaT) WU
L. ~ A 2 A A o Ay ot &
protease activity UAZ PAR-2 UMIUTNODANNNINVUINDINGUNY HaCaT e

P. acnes (Lee et al., 2010)

2.3.2 Biofilms
9 . dy 1 [ 1 a Aa d"
N1IEINN biofilms UDUYD P. acnes 3J’(3(7]1!"])"Jflﬁxil,ﬁﬁiJﬂ1§Li]5ilﬁlﬂx‘1L‘]5®

(o908l a319 extracellular matrix, polysaccharide waz 11sau (Lwin et al., 2014) 3

a o a 1

§ @ 1 1 1 Y 3 1 H a
fl"lflil'lu'ﬁ]ﬂﬁﬁﬂ‘]&l'lﬁ’)@ﬂ'lﬁﬁﬂﬂgﬂgﬂﬂluﬂ'lﬂﬂfp\lﬂlﬂuﬁj W'U'J'lﬂ'lﬂcluﬁ@ﬂ?uiﬁluﬁfl@'lﬂ'lfl'ﬁ")

(% g’; = 9 . dy d%’ [] d‘ = [ 1 d‘dv
AT UUUNNTAIN biofilms YBUFD P. acnes YUNUWUUNDNIUNUNYUNUADNIYNVU

U 9

a { f <
1A (Jahns ez al., 2012) 1AM IANYUNGINTAZ biofilms YBUFD P. acnes uaaalifiiiug

! f 9 . F) @ §
UFOAWNTAAIY biofilms IANINUUIFAFINMNNANAINYAY (Ramage ef al., 2003) N3

a

Y

9 . Y] o o A o Y A A o A Aan A
@329 biofilms SadluaumadiagNinlide P. acnes NoATIMIADABEIIRTIULINNNIN
4 ' H v
VULAZEIFIONUNTUEAIODNVDY virulence factors NN U 1¥U NITHAN lipase (Lwin et

it Y . & o | [ A
al., 2014) WBNINUNITE3 14 biofilms VOIHD P. acnes Gufsousaiouny N1 nyeluns
=K a 1 A I 9y Y o a o Y a I .
gafnszn NI IMIaNmMeua AU laveagyuuy i lvinady keratinaceous plug
2 o I A Itg o Y v Aa
Fawau iy comedone  Nlnguaurilviaonlusduwnanmsuanoon  (Burkhart and
Burkhart. 2007) M3@319 biofilms §30WARDIZUUYUANNUVYDITNME 1HOIINAWITD

N3 %il} UN1THAIUDY human beta-defensin-2, cytokines L1 chemokines
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3. N3]

§y a 14
¥oInemans : Rhodomyrtus tomentosa (Aiton) Hassk.
4
WA : Myrtaceae
d‘ %
Foaainy (Ine) L NILN 1) WIIA
Yo "Iﬁtllu (99N Y) : downy myrtle, downy rose myrtle, rose myrtle,

hill gooseberry, hill guava, isenbery bush, ceylon
hill

A Y 9|
¥oU - 719 118 %79 1o

{ @ Y
31Uf 4 naasanyuzAunIEY

(https://floraofsingapore.wordpress.com/2010/08/10/rhodomyrtus-tomentosa/ )

[y d
3.1 ADHUZTMINGNBAITNS
EY <3| 91 A v Y a
aunszn Huldwudorrgunsd gedsznm 2-3m
I { 1 L.
Ty duluRerFesaseimgdlidateuu (elliptic-oval) yuaslszua

Y 9 I v A A 9 ' 9 o an a
5-8cm RN IEEATRL 1.5 -4 cm ﬂuﬂmﬂunuammmn mumuﬂaﬂuuamamu


https://floraofsingapore.wordpress.com/2010/08/10/rhodomyrtus-tomentosa/%20และ
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Y
aziweadnagu duluyudl 3 1|du Uszneudie idunais 1 du vaziduveuly 2 1du A
D
lugnszuna 5 mm Qudmasuivy
= A A g [ ] A 1 A A
aon Hnenmeavseillugenszyndeuninadmluvielatsne giuses
9y = d’l A J Y] Aa A [} ] =
aonjilde Taundu@eusenaenuiluginiie darenen 5 unn Alvuunumiv nay

=S

' 1 1 o
aontl 5 nau  gUiwAeudnay wwe 1.5 - 2 cm dusiguinanlszinm

= Y = = = ¥ a A 1 =2 1 L= @
2 -3 cm @¥UN AUUDNNUYUTU ﬂaﬂﬂﬁlﬂ%umEljllﬁﬂflle’ﬂ’é]uﬂQllﬂiu%ﬁllﬂﬂ’sﬂu

[ a Y ) {
WA ANHAZAANDUNBUNAN UUIA 9 - 10 mm RIVVUARIAIULHE
1 1 A A 9 1 I = v A = I
WUy HaseuIzlimliendinzae q gnaunatedlufuas augniadeznldowilug
] o &‘ = = < o < I d%’ 1
e lewalidsuyues  meludiwaataumnn  waadluglle  @haacou wa
[ Y 1 a o i v JdA
Sudsemuldlisannu (nsugneuuveana dadith uazwugiy, 2548)
= vy A ~ o ~ P 2 = v
nszgnidlu iMesdumaueFeay iuoenesldasmumalsemalne Fanuld
1 a a ! 3’, 9 [ 7 [
UosuUAUNTwUTNUMedinzaniaeIsuved Inauazdavialumanziuoen Many
I ' a A ' a 1A A A A . .
ANNIUNTAR VIR UIIHINZANABNITINITQYOYN 4 - 10 UAURGEA0 5.8 (Winotai ef al.,

a

< S 2 Iy Y2 . o
2005) ﬂizuﬁmﬁa‘ﬂ‘ummmmmzmaﬂummﬂﬂ wuqmwm"lﬂm -7°C URgEITINITD

u
9 Y

v [
Ysuanulih 8nnsdauni ldandunaluih msdgnaseniu vagiida lidinsdgniie
Y A A ¥y A g 3 o ' A Iy o
N3N NLWfNﬂ'lﬁﬂgﬂ"l'JlW@HJuﬂ'ﬁlﬂ‘Uﬁﬂﬂiﬂﬂwuﬁlmgﬁﬂlm\iﬁ'ﬂ']u‘ﬂ ﬂlullﬁﬁiﬁ'n'lﬂ 33
a o a 1 g @ @ 1% {
Waosan luanigouwsnuazlszmamnadonsznioitluisisvanvse il
$reusa (principal or noxious weed)
o W = 1 A 9 @
a1IanY MsAnEIazMsuena1sUsenounis g Vlhlﬂzl]']ﬂﬂ'lﬁﬁﬂﬂclﬂ
I 1 1
N3EN Ay 151uﬂqu triterpenoids 40 steroids 1aun lupeol, beta-amyrin, beta-amyrenonol,
botulin, friedelin, alpha-amylin 8¢ taraxerol (Hui et al., 1975) aoun laumsauwuans Iny
pX éfiaaefl,umju triterpenoids AodEs hopenediol 448 oleananolides (Hui and Li, 1976)
E4
1 I J
wennilamnsouen laaslungu tomentosin 1Hua1511UNQY tannins (Liu et al., 1997) ‘I8
=) = 9 ' . 9 a =
l|ﬂ1§ﬁﬂ‘}4'll,l,agﬁ'liJ'liﬂllfJﬂulﬂﬁTiﬁl,Uﬂ’qu tannins Fi]'lﬂsl,ﬂllagi'lﬂ"ll@\iﬂﬁ$nulﬂ 4 YUA A9 T
pedunculangin, casuariin, castalagin {8 tomentosin (Liu et al., 1998) UaZEINITDLYNAT
flavone glycosides 11z ellagitannin 1891010 (Hou e al., 1999) msihlunsznundanalag
14 ethyl acetate W lvuenldans rhodomyrtone G?Qﬂwﬂﬂiﬂuﬂfjn acylphloroglucinols (Salni et
al.,2002)
' v
%Wﬂﬂ'ﬁﬁﬂlﬂ1Qﬂﬁﬂ]@ﬁﬁ1iﬁﬂﬂﬁj'}ﬂ ethanol ﬂWﬂi‘Uﬂi$1@§‘]@ﬂ'ﬁﬂ‘Uﬂﬁ

= A ' < ' [ o & == 1
llﬂﬂﬂliﬂﬂﬁiiﬂ L!’d@\i1ﬁlﬂu31ﬁ1iﬁﬂﬂﬁ1nWii‘IEJiJENLLUﬂ‘VILiEJ VU Bacillus  cereus,
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Enterococcus faecalis, Listeria monocytogenes, S. aureus, S. mutans Qg Streptococcus
pyogenes (Voravuthikunchai et al., 2007) uazmmiaf‘fug'amm?ﬂg A38314 biofilms V84
L% ® coagulase-negative staphylococci 81 coagulase-positive staphylococci G?Nﬁf’h MIC;,,
ag MIC,, @iew‘ﬁaﬁmdnegﬂwﬁw 64 - 512 pg/mL (Saising et al., 2008; 2012) Hen K
ﬂﬁﬁﬂmqw?mﬁﬁ’us‘?ﬂﬁ%a S. pyogenes laalda15anA1e1 dichloromethane, acetone,
methanol 118% ethanol  91nlunsznldwanl MIC  uazA1 MBC  vesd1sanaein
dichloromethane, acetone 4t01& ethanol G]IE)L%’E] S. pvogenes E]@:zlu"]}’f]\‘] 0.015 - 0.062 mg/mL
1ag 0.125 - 1.0 mg/mL MUAIRY GIUA1TANANYIVIIN methanol 1A1 MIC 1@z MBC 7o
o s pyogenes 1ANN 1.0 mg/mL (018112, 2550) Tenuuaaliifiudalsednsam
ﬂl@ﬁﬁﬁﬁ'ﬁhi]1ﬂ1°l.lﬂiznﬁs‘i’ﬁ]ﬂﬁﬁﬁlE%Qﬂﬁﬁ]?.iﬂul*uﬁ]ﬁl,%ﬁ]aluﬂ’cjll streptococci (Limsuwan ef al.,
2011;  2012) uaﬂmﬂﬁ”lﬁ’ﬁmiﬁﬂmqﬁ(mm rhodomyrtone G?'Nwm'wﬁqwfﬁ(ﬁ’mg%a
Escherichia coli \\a% S. aureus (Salni et al., 2002) mﬂmiﬁﬂkﬂq%%ﬂlﬂﬂ rhodomyrtone NUN
ﬁqm’ﬁumﬂu&éa S. aureus UWQE S. epidermidis clinical isolates 1a8¥if1 MIC 18z MBC
GIIE]L%’G S. aureus W S. epidermidis clinical isolates agﬂuﬂhq 0.25 - 2 mg/mL éﬂhlﬂﬂ’jﬁi}’u
ﬁTMTSﬂﬁjﬂgjﬂmiﬁ%}N biofilms (18211018 mature biofilms ﬂJﬂQL%@ﬁlﬂﬂﬁnllﬁ} (Saising et al.,

2011)

O OH O

511 5 Taseadamuniived rhodomyrtone (Hiranrat A. and Mahabusarakam W., 2008)
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€

szaan

)
oD

7

A = < o & X A Y
L. INOANHINTUDN rhodomyrtone 11&ﬂ1§8ﬂ8\1l"]§@ P. acnes TILLEJﬂVI,@]"lﬂﬂ
5080
A = a A o & Y .
2. ANk lszansninves rhodomyrtone Tumsduganmsasia lipase
A 1 1A X A 9 a
1A protease NUNAADNITNOTIVDUYD P. acnes “I/lLLfJﬂulﬂﬂWﬂif’J‘c’Jﬁ'J
] 9
3. 1eAn1U5E@NTNINV0S rhodomyrtone IUMFFUTINITAIIA biofilms
dy A:; 9 a
UDIUYO P. acnes ‘VIL!fJﬂ"lWMﬂi@EJﬁ’J

a a an Y] a g o .
4, ﬁﬂ‘]&l'lﬂﬁgﬁ‘ﬂ‘ﬁWa‘ﬂWQﬂauﬂiuﬂﬁ'iﬂ’]&ﬂﬁ?ﬂ?ﬂ’q@i@'ﬁﬂ liposomal

rhodomyrtone serum 13oifisunueni 145 nuaalutlagiiu
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U

J an
a9 Qﬂﬂﬁm HazITNMINaey

)
Qe
2o

1. wanuanzenlylumsfnun
. . . I dy ~ 9 a
1.1 Propionibacterium acnes FHudenuen lavinsesdn

4

IUIY 16 d1YNUT

Q

Y
1.2 P. acnes DMST 14916 ummiﬂmﬂﬁuﬁmmgmgﬂug%

4

AIUAUAUNINUDINMTNATOU T1UIU 1 A 1PWUT
2. slizuzildlumanaaes

2.1 Clindamycin

3. msnd

3.1 Casein

3.2 Crystal violet

3.3 Dimethylsulphoxide (DMSO) (Sigma-Aldrich)

3.4 3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide
(MTT)

3.5 95% ethanol (Merck)

3.6 Glucose

3.7 Sodium chloride (Merck)

3.8 Tributyrin
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4. 9I1M19

19

2 A
[HNTY 1)

4.1 Brian heart infusion broth

4.2 Brian heart infusion agar

4.3 Blood agar

4.4 Chocolate agar

10

11.

12.

13.

14.

15.

16.

17.

18.

. Autoclave (Tony, ES 315)

. Beaker (Pyrex)

. Centrifuge (Biofugo pico)

. CO, incubator HEPA Class 100 (Thermo Elactron Corporation)
. Duran bottle (Duran)

. Hot air oven (Binder, T410340)

. Incubator (Heraeus, B 5100E)

. Laminar air flow cabinet (Gelman, HB 143AS)

. Light microscope (Olympus, CX31RBSFA)

. Micropipette YU1® 1-10 pL 20-200 pL #as 100-1000 pL
(Eppendorf)

Microplate reader

Microtube ¥U1A 1.5 mL (Axygen, INC.)

Microtiter plate LU 96 well (NuncTM)

Microtiter plate 4UU 24 well (NuncTM)

Pipet tip UH1A 250 pL t1ag 1000 pL

Test tube (Pyrex)

Vortex mixer (Vortex Genie 2, G 560E)

Water bath (Julabo, TW 20)
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I5Msnaana

Y

1. mimaau=mﬂ'1mmg%’mm‘hqﬂﬁmmmﬂ’uﬂ’ammﬁﬁymmﬁa!mﬂﬁﬁﬂ (Minimal

[
a1 A

Inhibitory Concentration (MIC)) uag mmg%’wiiuﬁmﬂ sluyeuUANise (Minimal

Q
¥

Bactericidal Concentration (MBC)) U84 rhodomyrtone Gi’e‘ll%i’) P. acnes Iﬂﬂeﬁ broth

macrodilution (CLSI, 2007)

a X
1.1 MIIA3INTO
9 Y 1
W1¥0 P. acnes 1W1ZIQ89UU brain heart infusion (BHI) agar M@ 1%
1 H a I o a
glucose g 0.5% yeast extract uuﬁqmwgu 37°C e 3 Ty Tuaan13eendiou
Y A X a 2 A a
NUU[NTD 3 - 51 lall W 1aes1y BHI broth AN 1% glucose 1A 0.5% yeast extract
w1 24 $2 109 USuanuauli Iamny McFarland no. 0.5 828 0.85% NaCl 182190919710
Yo & 6 Y A a
THi¥eUszan 2.0 x 10° CFU/mL A28 BHI broth 111 1% glucose 1aig 0.5% yeast extract
1.2 Mstasen rhodomyrtone (8¢ clindamycin
a v ¥ Yy 9 1 9y 9 Yy g
wseuas IR laanudududu 10 1 vosanududugaieidoans
@18 BHI broth 11AN1% glucose 14a1& 0.5% yeast extract
1.3 MInagaunIA1 MIC
MAMTRDINATUUVT AU TD9A28 BHI broth AN 1% glucose 1Az 0.5%
yeast extract 1HAANMTNTUAWATUAlY plate 1UD 24 Wan (24 well plate) 171
dy 9 1 1 ] Y
USasvquaz 500 pL gaeante 1.1 laasluudazvgu wquaz 500 uL weun I
Y o oA a o < < 9 a
Wy Uniguvgil 37°C Hunan 72 2 Tue luanmlFeondion
N501UNA ﬁuﬁﬂﬂ’nm%’n%’uﬁmmm rhodomyrtone I0i¢ clindamycin i
o g’/ a dy A )=} o I 1
ANIDIUTINMIRTYVOUFOUUANG Y TaenlTsumsunuganIugY (control) luaA1 MIC
1.4 MINATOVHIA1 MBC
o v A = a dy Aa A 9 v
uaazvgui lulimsns gveuseuuaiEen ldAninmanaaeuiar MIC
4 { A ] 4 a I
WUNWIZAIVYU BHI agar MAY 1% glucose 1AE 0.5% yeast extract UNNgUng 37°C 11l

U

a1 72 ¥ 109 luan ' 15esndau



21

M30UHA YUNPANUTUTUAIGAVDY thodomyrtone @AY clindamycin

q

] zil == d’l Ay Y 3 1
mmmmmmmﬂmiwum‘mﬁmmwa"1m1Jum MBC

(% v d Y 1
2. ﬂ]iﬂﬂ!ﬁﬂﬂ?‘i]ﬁ]ﬁl‘lﬁlﬂﬁﬁﬁ%ﬁ lipase U@ protease VYoU¥e P. acnes (Saising et al., 2012)

'
A AY

4 Y v
WiFouuaNiBeNAeININAToUINIZIAEIUY BHI agar AN 1% glucose

a

] 1 < [ a
18 0.5% yeast extract UnNgungl 37°C Wluna 3 7 Tuanm1¥eendinu 1% 1d1aTail

U

A3

] ] 9 ] ]
@e7 9 Weeidesnsnaasviheasuue vns BHI agar MAN 1% glucose 1ag 0.5% yeast
extract BUAN 1% tributyrin 1ag 2% casein FMTUNMINATOU lipase LQE protease

a

o w oA o I < dy ~ 9 . 9 a
MUY VUNYuUvguy 37°C Wunan 72 “D”JI?N IFINTIWITOAITN lipase hlﬂfl]mﬂﬂ’ll\ialﬁ

Q

=1

a1 dy { 9 9 a ] =
souTnTall d1uroNdw150d314 protease TAvzina UL I Tail

3. MsnaaeulszanEMNUeS rhodomyrtone ABMIELETINITA319 lipase UL protease

VYDU¥O P. acnes (Saising et al., 2012)

&
3.1 MIATYNULED

P
o A

Y 1
U1%0 P. acnes 1WN21@89UY BHI agar MAN 1% glucose 11a¢ 0.5% yeast

a

oA o ) @ 9y a A A A
extract UnAgaugl 37°C Whunan 3 1u Tuanmliesndau @onlnlaiiieer q 3 - 5
a X A a 3 )

TaTail @914 BHI broth N&AN 1% glucose AL 0.5% yeast extract 111781 24 ¥ 149

3.2 MSAT O rhodomyrtone (LA clindamycin

I 1 1

wienas 19 ldanududwiu 10 w1 vewnudndugatendesns

(1/4MIC wag 1/2MIC) @28 BHI broth NtAY 1% glucose 8% 0.5% yeast extract
9

3.3 MINATOUMITUEINTA34 lipase

HANE591NTD 3.2 AU BHI agar MAN 1% glucose 11a¥ 0.5% yeast extract
2 A . . L/ { P A A P
FUAN 1% tributyrin 11MUUTNFINYE 3.1 U51195 10 pL Heaasvuesnwsen 13 1y
Nguigil 37°C wiu 72 %1 1ua Tuanm1ioandion

1 o Y ] 4 =} Y
MIoNa  Iavinaduriugudnannuedtlasey Ialatiazvinadu

] 4 o ] . % (2
Auguanalnlail mudmanuansalumsgosdais (degree of hydrolysis) BN

9 v 4 9 9 ] 4 =1
iduruguenanvelamsmedunuguanalalalail
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9
34 ﬂ'l'i“l/lﬂﬁ@‘UWﬁﬂﬁfJ‘UfNﬂ'lﬁﬁ%jN protease

HANE591NTD 3.2 AU BHI agar MAN 1% glucose L1a¥ 0.5% yeast extract

v
1 =

< A . g’/ o ti‘ 9 P Y 2
HAUAN 2% casein INUUUUYD 10 pL 91nUD 3.1 ﬁ@ﬂﬁﬂﬂuﬂWﬁWﬁﬂmiﬂqu YUN qﬂ!ﬁﬂuﬂJ
37°C wu 72 $2 719 Tuaan15eendau
1 [ ] 4 [}
N1IDIUNA ”mmuwmﬁlumuﬁuﬂﬂmwamwuﬁ’auTﬂiaﬁuammﬂ
Y 1 J A o . = 1w 9y 1 4
mumuquﬂﬂmﬂﬂiau AUIUN degree of hydrolysis FIUNMNU LFUNIUFUINANUDIIN

! Y 9y ' 4 Y
ﬂ;umimmﬁuwmquaﬂmﬂau ALLAAN

. Y 1 4 {a X
Degree of hydrolysis = @ UNTUFUINA VD zone G

9 [ 4
durugudnalalall

U 1 o d $
4. MIAAIAONHUTD P. acnes MeWUENT319 biofilms (Karaolis ef al., 2005)

o dy A AY dal A a
UNBDUUANLTINADINITNATDULNISIAYIUY BHI agar NAN 1% glucose

a

oA o I @ 9 a A dy
1A 0.5% yeast extract Uugauunil 37°C iWunat 3 u luanwlieondiou onde 3 - 5
Y H v
TnTail @oslu BHI broth MAN 1% glucose 1A 0.5% yeast extract U 24 $21 119 15D
Y
AU IR IM1AD McFarland no. 0.5 A28 0.85% NaCl ud 1309 19a0 19 iire1lszana
[ Y 4
2.0 x 10° CFU/mL @128 BHI broth #11A 1% glucose 1182 0.5% yeast extract MINHUAT0ld
Ty 24 well plate 500 puL (@1 BHI broth Mtay 1% glucose Uag 0.5% yeast extract 151103
] { a I < a
500 uL Unngawai 37°C Wunat 72 ¥ 1us luanml¥eendau d1uadaas phosphate
. o ' A Aa AN 1A a Y 2 9
buffered saline (PBS) 1 mL 2 A53 weuw1 q e wuaiizen hilimsimeaasen aanaly

wudaiguuigiides 1 92109 doud biofilms Taen151aN 0.1% crystal violet U311a5 1 mL

—9

v

= Y & ] ¥ a 1
1414 30 w9 d1eendleriazng A 1die 1 921w miwdy DMSO ad'lil 1 mL e
< A A A o o 1 A . . A o
9 nuluiia 30 Wi i lUdasinsganaunes (Optical Density - OD) #i 570 nm 1
%} g { a I .
M3NAAaE 3 A5e 19 BHI broth NAY 1% glucose 1ag 0.5% yeast extract 14/ negative
2 Y . X = 1
control WFAUIANUAMNTDIUMTA3S biofilms VOUFD P. acnes IasmsnlSeufisuan
= X [ A . = [ [
MIPANAULAIVDUFD AUAINITYANAULEIVDY negative control (OD,) BTy 4 53A

[T

J

e
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1.0D < OD,. Tai3in3 514 biofilms (non-biofilm production)
2.0D.<0OD <20D, nmsad Nlaﬂﬁ}ﬂﬂ (weak biofilm production)
3.20D.<0OD <40D, msadathuna (moderate biofilm production)

4.40D_.< 0D IMsaaun (strong biofilm production)

5. MsnaaeUlsLanENNUe rhodomyrtone ADMITUEINITA31I biofilms VDIUYD

P. acnes 1qg )5 crystal violet binding assay (Karaolis et al., 2005)

a4 A
5.1 MIATINLYD

9 Y 1
W1¥0 P. acnes IN1210890U BHI agar AN 1% glucose 11ag 0.5% yeast

a

oA o I [ 9 a Y A dy =~
extract YUNYUHHU 37°C LTJHL'JEI'I 39U Glu’ﬁﬂ’l‘wlliﬁ]'ﬁ]ﬂc]ﬂﬁ]u AMNUULADNITD 3 - STﬂTau
Y H ]
@91 BHI broth WAL 1% glucose 1Az 0.5% yeast extract WU 24 %2103 USuanuuli
9
14117 McFarland no. 0.5 @18 0.85% NaCl udaveveaelviiedlszum 2.0 x 10°
CFU/mL #2% BHI broth A 1% glucose 1aig 0.5% yeast extract
5.2 MSIATOY rhodomyrtone {LQ¢ clindamycin
= oy ¥ Y 9 o : Y 9 Yy A9
miﬂumiﬁlw"lﬂmmwmurﬂu 10 IMUNANVVNVUFTANIINABDINIG
(1/16, 1/8, 1/4 1z 1/2MIC) @28 BHI broth 1A% 1% glucose 8% 0.5% yeast extract
9
5.3 ﬂ'lﬁ‘Vlﬂﬁ@‘]JWﬁﬂ']ifJUfNﬂ'ﬁﬁ%j'N biofilms
9 1 Y 9 1
AAA39INTD 5.2 uaazANuTNTNlaaly 24 well plate 151105 500 L

a

a X v oA o 3 < v
HaZIANF0INUO 5.1 U511a5 500 pL Uungungy 37°C Wuna 72 T 11&@’(911"!15

U

o

k4 H 9
DONYWIIU ﬁ”liJ”I’Jﬂﬂ”liLﬂiﬂJfU@Ql%@ P. acnes Iﬂﬂ’)ﬂﬂWﬂﬁﬂﬂﬂaullﬁﬁ‘ﬁ 620 nm NUUU

v
= =

Y Y g i A = (=)
plate 41NN PBS 151105 1 mL 2 A59 g 9 24 well plate LWE’JL@TLLU?‘W]L'EEJWI?J?J

v
o

vy Y 1
M3MzAnven m PBS N ad 13 1duisngavgivied 1 53T doud biofilms Tasnsiay
Y Y v 9
0.1% crystal violet Y5115 1 mL 71913 30 w# dweendletiuazna 13 1¥ure viniiudy
1 < A A A o 2 ~ o
DMSO adli 1 mL waun 9 wuluiida 30 w1 Taanmsganaunaed 570 nm s
%} g ~ [ = Y
nAapIE 3 A39 SeueunuyanIunuaaly 1% DMSO
a 4 1 4 4
INTITHANULANAIANNENT0 TUMs 319 biofilms YeuFerlonagey
o . .oA Y Y = o v
YU rhodomyrtone LAY clindamycin NANUYUVUAN ) L“I/IEJ’]Jﬂ‘UG]gﬂﬂ’J‘]JﬂiJIﬂEJGlGH one-way

ANOVA (p <0.05)
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6. M3ANYINAYEY rhodomyrtone ABMIETUEINTAI1Y biofilms VOU¥D P. acnes A8l

da
né’aaﬂqamiﬂumﬁnmammuémmm (scanning electron microscopy (SEM))

1
6.1 MIAIIUITD

¥
o A

Y [
U1%0 P. acnes IN121009UY BHI agar AN 1% glucose 1Az 0.5% yeast

a

oA ° I @ 9 a g A éj =
extract UNNgavigll 37°C 1Whunan 3 u TuanwlFoendou miniwdense 3 - 5 Talall
Y H v
o831 BHI broth M1A1 1% glucose 18z 0.5% yeast extract ¥ 24 32 T USunnuguld
b

181917D McFarland no. 0.5 @78 0.85% NaCl uavdevaae l¥iiyelszua 2.0 x 10°
CFU/mL #2% BHI broth A 1% glucose 1aig 0.5% yeast extract

6.2 MIIAT I rhodomyrtone

~ Vv ¥ Yy 9 ' Y 9 Yy Ay

wseuas I laanududwily 10 mhassanududugaieidoans
(1/16MIC uag 1/8MIC) @28 BHI broth NtAY 1% glucose 48 0.5% yeast extract

6.3 MINATDVHANITA31 biofilms

9 1 Yy 9 1

AAANININTD 6.2 uAazANUANTUYINIAT 500 pL Taasly 24 well plate
A ] 9 Y . a ] Yy a dy 9 oA
niiurualadld biofilms 1MAAUITYOY UANAMFOIINTD 6.1 YSWIAT 500 uL Unh

a I ] a g’.: )
gaungil 37°C e 72 5 Tus luanml¥eandiau d19da0 PBS 151105 1 mL 2 A5 1h
uriua lad llasanmded1a Tasthdaedne i fix 426 2.5% glutaraldehyde (C,H,0,) 11 0.2
< & A& ° Yy H Z o %
N PBS #unat 2 3149 iwenasuaumyuanall¥iaienis PBS 2 - 3 A5 91n1UIA10
20n91nA208131A8 19 alcohol series (50% - 100%) MAANUTUIUA T auBIANUTUTY
Yy ¥ o o o Q¥ Y Y as . . Y = a
g9 anuanduag 2 39 ihdee v ldude @635 critical point drying Ha299AAUY
' @ v v ¥ < ] .

UNUINAIBYN (stub) I@ﬂiﬂimﬂﬂn 2 Y11, carbon tape, 10 UIWINUDD Gl"]i carbon paint

A . . & o = Y o o A Y A v
190 silver paint L‘]J‘L!GI’JEJ@] mﬂuummamﬂﬂmaaumm AIYANTBY sputter coater LA

ANYIANHUE biofilms AI8IATEY SEM (Quanta 400 FEG; FEI)
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7. MsnAaeuszaNEMNVed rhodomyrtone ADMITVEUYD P. acnes Mulu biofilms

1a83% tetrazolium salt assay (MTT assay) (KuZma et al., 2007)

1
7.1 MIAIIUTD

¥
o A

Y [
U1%0 P. acnes IN121009UY BHI agar AN 1% glucose 1Az 0.5% yeast

a

oA . 3 o Y a ¥ A X =
extract UnNgurgi 37°C Hunar 3 7 luanmlFesndiou sniwdenae 3 - sTalall

Y H J
tW1ziae91u BHI broth Ay 1% glucose Uag 0.5% yeast extract U1U 24 ¥ 1us USuanu
k4

u T IRM1AY McFarland no. 0.5 §8 0.85% NaCl ud 190 19ae 1diideszum 2.0 x 10°
CFU/mL #2% BHI broth A 1% glucose 1aig 0.5% yeast extract

7.2 M5ATOY rhodomyrtone (8¢ clindamycin

= A g 9y Y T ] Y 9 Y Ay

msﬂuamwaiw"lﬂmmwmmﬂu 10 (MUBIANNUVNTUFTANYNABDINTG

(MIC, 2MIC, 4MIC tag 8MIC) @18 BHI broth 111AY 1% glucose 18 0.5% yeast extract
9 ¥
7.3 ﬂ”lﬁ‘l/lﬂﬁ@’ﬂﬂ"liﬂﬂﬂ\u%@ P. acnes 78U biofilms

=

aaure1nde 7.1 laaslu 24 well plate 151195 500 pl UnNgungil 37°C

3

<3 @ 9 a 2 X ¥y a 9
Lﬂuna'] 73U GLua‘ﬂ’]WhljﬂaﬂG]fﬁ]u MNDIVTLAYUTDDON TN UUANTITIINUD 7.2 ENGI,L! 24

a

well plate AIN5a319 biofilms Wauaz 1 mL Uuigangil 37°C Funa 24 Falus lu

QU

Y a 1 A g a
ﬁﬂTWUli’E)’E)ﬂ"])’ﬁ]u maruniluveurialoen @y PBS 151105 800 pL e MTT 51105

a

200 pL Uuiigavgil 37°C Wunan 2 11w Tuaam1¥oendinu m MTT solution pon

U

'
Aa A Y

. a9y < A A A o o
Q18 biofilms NdvdUAT MTT A28 DMSO ﬂ%iﬂ@]ﬁ 1 mL Lﬂ‘]_]ul'ﬁutl/lllﬂ 30 1IN UIWIA
1 A ~ o %’ 3’; = [ = 9
ﬂ’lﬂ’li@ﬂﬂaullﬁﬂﬂ 570 nm MNINAABIKT 3 AT LlﬁﬂULﬂﬂUﬂU%ﬂﬂﬁﬂﬂﬂcﬁﬁl% 1%

I
DMSO Hluganiuaulumisnaaes

a J 1 o & 4 4
ANTIZHANUUANANANVA T IuMsFusuFonely biofilms VoUFo
1WeNATOUN rthodomyrtone 1A% clindamycin AAMTUTUAN  1HeuNDgAnIUgUTAE

149 one-way ANOVA (p < 0.05)
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[ 4 d
8. M3ANYINAYEY rhodomyrtone ADANHUZIUIVBUTD P. acnes I8 NGO IYANI A

ANATOUNVVAB I (transmission electron microscopy (TEM))

P |
8.1 MIPMTYULYD

¥
o A

Y v
HUY0 P. acnes IWNZ1Q89UU BHI agar AN 1% glucose 1z 0.5% yeast

a

oA o < @ Y a LA ti’ =
extract UnAiguuigi 37°C Wuna 3 7 luanw1ioondou aniudene 3 - sTalall
Y v v
z1ae91u BHI broth AN 1% glucose 1A% 0.5% yeast extract W11 24 ¥3 109 Y5UA1WM
b
u T IM1AY McFarland no. 0.5 §8 0.85% NaCl ud 1390 19ae 1diideszum 2.0 x 10°

A

CFU/mL #18 BHI broth AN 1% glucose 1Az 0.5% yeast extract 131 liinngumg
I @

37°C e 72 5 1ud

8.2 MIATON rhodomyrtone iL8& clindamycin

I 1 {
wienas 19 laanududwily 10 mvesnnudndugatondesns
Y i A

(8MIC) @28 BHI broth MtAy 1% glucose L8 0.5% yeast extract

8.3 MINAaeU

&l 9 1 A Y
A91/31193 500 L 91nTe 8.1 ldaslunasanaasinila1sanie 8.2
[ VoA a I ] 9 a o y ~ ~
g 500 pL uAigmuigll 37°C W 24 1 Tus TuanmiFeendnu wWhunilumieh
< A v AN Yy 4 o
5,000 rpm (Hua1 5 W aazneunldae PBS Y511a3 1 mL 2 A53 Asanndle8a
Y
Taghaznoull fix @28 2.5% glutaraldehyde (C,H,0,) 1iwviaiiesniaeld alcohol
o { a . . . [ I
series (50% - 100%) Muumundenaraan (embedding and polymerization) wazn 1y
v o qug £ Y, A . Y = o ] X

una aa I uru1e 9 @281A594 ultramicrotome LAMANHIANYULIUINUDIFO P. acnes

Y A A
AYLATBIND TEM
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9. M9 m’%augméﬁ%’u liposomal rhodomyrtone serum (Chorachoo et al., 2013)

9.1 NMIIATEY liposome encapsulated rhodomyrtone
] I 1 A J @ ~ o o A
uuseemilu 2 aau Aeaau vy wien Taeews thodomyrtone g vl (A
ANMTUTU 60 pumol Taoil phosphatidylcholine (L81¢ cholesterol Tugasiaiu 4 : 1) lavaa

1 %} e 1 =y
1A2 11112218828 ethanol tiaza Wi wisen a1y mili Q water lavialindSuiag

'
1 I}

Vo ¥ L < ~ ¥ a g
17 ethanol 91011133111 sonication 12lua1 30 w1 Malwigunauvnil 60°C Huan

Q Q U

1 % z QU o 1 H % =)
5 19 wau lfurazihwa sy iauRRauEAUALE152 1A ethanol 0on 1 HUA

Y . ) 3 A ay
wla liposome encapsulated rhodomyrtone m"lﬂmqumwﬂwm

QU

9.2 MIIATENTIU serum base

WA Dow corning® RM 2051 tiag Dow corning® 9045 silicone AN mili Q

water 89 Twa 191810U uaziAn uniphen P 23 auldidnmu thwin 1inguvgines

QU

9.3 MSIATOY 32k M5y liposomal rhodomyrtone serum
Waau liposome encapsulated rhodomyrtone 41 10% (w/w) 1A 1291 serum

[ I~ 4 [ a 1Y <3 [
base WeruaodauIihuiiofedrnu (au 'l lunamaferduaasa tunal 30 i) #wn'ld

NQunineINoUIINIUTTY

U 9
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=< a a aAa s a b4 .
10. msanwdszaninamaenatinlumsinmainie liposomal rhodomyrtone serum

Saunguiuenilddnmaluogiu

10.1 M3UUINgUOIAANAS

] ' o < '
uingueraainseendu 3 ngu Ao

[
[

1 '185ugasdsy liposomal rhodomyrtone serum uﬁ@ﬂugﬂﬁ 6A

U

=)}

Ny

]
=

Agui 2 a5y clindamycin gel Tao 1 g UDIva 1l clindamycin phosphate

D Do

equivalent ’E]§J: 10 mg (1% clindamycin) s4&¥ m“lug 1% 6B
ﬂfjllﬁ 3 185y liposome serum base Tagll liposome a'lig rhodomyrtone

I ' o A
Wudrmlsenou Hauny serum base taaalugii 6C

[

3 a oda aa
51 6 anvazkdanainlFlumsnadouniendtin
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10.2 ﬂ'lﬁ’é]f)ﬂ!L‘U‘Uﬂ"liﬁﬂ‘]sl'l
nsAn1lsz@nininuazanuilasnndvvoigasdiiy  liposomal
rhodomyrtone serum MeUND clindamycin gel (411 randomized, double-blind control trial

o < { a o I a a o 14 a
‘mm‘sm‘u%}@yja‘ﬁﬁmu’sﬁmmmmmaﬁ@aﬁuwaﬁﬂmmmﬂﬁim%m (Natural Products

S

a @ Jd o a {
Research Center of Excellence) M3IASONUIAUTIYHAANUNNI 3 wiia THuaanss9hi

[ o’g}z

anvaz v uazdNmiounu AANAINUUIORINUVIATIINAANUNN 3 A LUDFN

d o w A

o a o <
szozal 8 dien a'lﬂﬂﬁﬂ']fllaellﬂéllﬁﬂﬂﬁﬁﬂqﬂzgﬂlﬂﬂlWﬂﬁaQﬁ]']ﬂﬂ']ﬁlﬂﬂélsl}i’)y.aﬂlu

v 9

@ 3 A o @ o A o o [ a {
REGEGEGFIGERE! "]Ju@]'ﬁ]uﬂ’liiﬂ‘]&l'lﬂ'lluuGl'lll‘ﬂ'lllugu'lell'ﬁ]{lﬁaﬂﬂ’liﬂ’l\?ﬂiﬂ‘ﬁﬁiﬂ@’lﬂﬁ

wa

M¥ualu Declaration of Helsinki and Good Clinical Practices G?NIﬂi 319 ulﬁ% UNITOYL

a 4
iﬂﬂﬂmgﬂiillﬂ1§G’I5’Ji]’ﬁﬂ“]_lﬂWﬂTiQWEJT]J1aﬁQGUEITL!ﬂi‘L!1/]i (ﬂiﬂﬁlmﬂliﬂix‘iﬂWﬁ 56-329-05-

1)
10.3 MIAaasnoIaaIiAg
o [} g}/ { 1 ] I~ ] A
TuedaiananuaiisnIasans 90 au utudunguinan 45

v
AaA w

~ ' ' = a v 1 <
AY LazNeYe 45 AU Tagliorgeglumsia 18 - 25 1 illdnyuzsesdieglunguianiiosis

thunanlagszniemsnim Iasamsoraaininnaudesa ldenl§Fue dmsusnu
Y

a a [ g £ [ { J 4
ﬁ?ﬂﬂl!ﬂﬂ%l&@ﬂ'lﬂ%@iﬂﬂigﬂ1uﬂutﬁiﬂﬁu@nllﬂ1ﬁu@mﬁ1ﬁl"ﬁ}1ijh Lﬂﬂ!"ﬂﬂ1iﬂﬂl'§}u1u

@

Y 1 o R {
MsnsatueEauns ALl

Y 1 g a Y] A 1 1 Ay 9 an 3’_, a
- do liilu Tsnrmisvsoagluaendeslden§Fue naatiae

A (%
mysosulseniu
9 = a [ dy A a Y 9 [ a
- aee luflanmAdasan il Ae seauas Haean3 1L AN uazAd
aon
9 = o g o & J .
- maﬂwisﬂﬂszmm 15A15059 AIATIA LA hyperandrogenism
- lufigaonauytiaguus (nodule cyst LA sinus tract) W1ANI1 5
2
soevu 11/

- lifhlsyiams 1dnaaduai lunquinuan
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- Tifims1denlfdauzla q Tumssnuda niedunelddoanga

1 1 < [ [ J
1¥nouthsu Iassmaiilunaiediaios 4 das

Y an

(= 9 4 I 1 9 A ' Y
- o lutiszIans 19eed Tuudlunaiediatios 3 ou AeUAN
591 1A59NS
[ VY { I 1
- d04 Ll 3@m3un clindamycin v3oasn1Hdudiuilsznou
o a [ 4
Tumsmmannaum
Y] Yo o dy Y =) A [ Aa v
10.3.1 oreainsnnausg lasuiamsudiseazideaneiny Insinsive
= v A A v Y
wagimsaaulumiisaegugeuneawsIn lasams
o a [ o
10.3.2 MMINAaBUINITUN Taensihendanaed 1deauneg
@ 3 & 1 A Y A o g a 9 o
p1enaiaTNNANUNET 24 ¥ 19 APUETUMT IFHAAAUMN ¥ININAINTUWD IS
Y Y 4
1T DOUAIDBAINMTITITIN TATINT I8
A g}/ Y Aa [ d A 9 9 Yy 9 a J
10.3.3 85 U10TUADUNT IFHAAAUN AD HAID WK IHLANNAAN DN
a Aa a 9 I I o 4
USNAUNTI00E 191 - 10u W uszezan 8 dilav
10.4 Myszdiulseansam
o a g’; 1 g’; o S A Y Y 1
mmsdsauauansasn  (@an 0) Nerd1auassInlaTans
g’/ =\ ] o a o P v o g a [~{
nnuIzINMIdanIMsdssiunndlanin 2, 4 tag 8 Tasmssuiuulaami iy
g lidonay (@1 nagdaiad) uazd@wnay (quuaslulivues quuasdivuesing
sazquuanlamIMIiY)  udnhwnfSeuiiouszaunuFUITIAIY  Investigation’s Global

Assessment (IGA) (U.S. FAD, 2005) A4%l
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e 1 Investigation’s Global Assessment

Grade Description
0 Clear skin with no inflammatory or non-inflammatory lesions
1 Almost clear; rere non-inflammatory with no more then one small

inflammatory lesion

2 Mild severity; greater than Grade 1; some non-inflammatory lesions
with no more than a few inflammatory lesion (papules/pustules
only; no active nodulo - cystic lesions)

3 Moderate severity; greater than Grade 2; up to many non -
inflammatory lesions and may have some inflammatory lesions, but
no more than one active small nodular lesion

4 Severe; greater than Grade 3; up to many non-inflammatory and

inflammatory lesions, but no more than a few active nodular lesion

Usziiumalszanimmmansaaiduiiuns laesfuiraiosaznisanad
voud lushiauar@8niay

10.5 Msvsziiiuanuiasans

Usziiuanudasasolumsldwansust TasrnsdsaiiuluGesnsie

v

) Y
HUAY §10151A9 DINMTUEV UAZ0INTAN Tagaradinsz lasumsdsziiunnaisves
o o I 9
mMsdany Muuaanugunsuiii 4 s2au fo
0 = luiiems
< Y
1 = LAAIDINTIANUDY
2 = a1y luszauilunalg
3 = UMSHAAI01INI IUTEADFUNI
a Y] = I 1 o
matszmuszauanuinane ladlu ldaunmsaouauesnenmssnuived
[} & 1 & V=1 7 [ dy
91eaA3 FINIARUAUBIABANNNING 199z gnITUNNMINTZAUAIL
1= lunawoela

~ =< I Y
2= 3Jﬂ’J13JWQW@1ﬁ]Lﬁﬂ1J’eJEJ
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=1
3= ummwa%ﬂmﬂmq
=
4=1uanunelayn
g’/ =1 td‘ 1 9 [}
HINIINUU ‘Uu‘ﬂﬂﬂ']ﬁlﬂaﬂuLLﬂﬁﬁIﬂﬂﬂWﬁﬂWﬂﬂWWGlﬂﬁu'lsllﬂﬁﬂ'lﬁ'lﬁﬂﬂﬁ
9
%ﬁﬁTnﬂﬂﬁﬂﬂlﬂQﬂWﬁuﬂWU
a J aa
10.6 MTAUATICHNANINTDA
a Jd o dy v ~ [ U 1
’Jmswwaﬂymzwugmmmmmﬁmmﬁﬂumﬂﬁﬂuszwawﬂqmmz
o a 1 a 3/ 1 A Qy [ a [ 4 ?zl.z a
mumsaﬂmumzﬂfuﬂmumminﬁ}um@muﬁuqﬂmﬁﬂmﬁjwwamﬂmmm 3 YUA Gh’fl
a 4 ~ =~ o a 1 a
one-way ANOVA Glummmaww ﬂ'lfl'L‘]El'fJ‘]JL‘I/]fJ‘]Jﬂ'IﬁL“]JﬁEJ‘LlLL‘]JaQﬂ]'ﬁ]\?ﬁ]1u3uﬁ%ma$°ﬁuﬂ
[ 9y Aa [ o 9 . 1 1 1 =1
maiunqumﬂ%wammm Gl“]f paired t-test El,umimmmmmmma ﬁ')uﬂ'lﬁllr%ﬂ“]_llmﬂﬂ

A2 o v

1 1 9 . 1 1 1 o {
5314?]']\1ﬂ@1|15]5 covariance (ANCOVA) Llﬁﬂ\1?ﬂﬂ’JﬁJLmﬂ@]NE]EJNZJu&ﬁWﬂﬂJ“ﬁ p<0.05

]
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Han15I28

1. MINAABVYIAT Minimal Inhibitory Concentration (MIC) #ta¢ Minimal Bactericidal

Concentration (MBC) Y949 rhodomyrtone a2 clindamycin

A1 MIC 18z MBC 04 rhodomyrtone LA clindamycin Giﬂl%@ P. acnes ﬁ
uonlaa1nT00E19IUIU 9 A1OWUT 1AL P. acnes DMST 14916 eoWUFIIATFIUTILAU 1
anosiug daaasluasieil 2 W A1 MIC 99 rhodomyrtone A01%0 P. acnes GRIATE R
0.125 - 0.25 pg/mL 1taz A1 MBC 89 rhodomyrtone #0130 P. acnes 9¢ 11949 0.25 - 0.5
pg/mL d1M5UA1 MIC Y04 clindamycin #0130 P. acnes ﬁagﬂwﬁaq 8 - 16 pg/mL uag
MBC 404 clindamycin #01%0 P, acnes 9¢1u%29 128 - 256 pg/mL iioshmsnaaeufuae
AOHURIIATFIU P. acnes DMST 14916 WUNA1 MIC 1Az MBC 984 rhodomyrtone 1111
0.25 182 0.5 pg/mL MUAIAY 1ag A1 MIC tag MBC V04 clindamycin 110U 8 1Az 128
pg/mL  MNEIAY L%@maﬁuﬁuwmgwuﬁ%ﬂ%’gﬂuﬁuuuﬂumiﬁﬂywmmmmmmm

v
rhodomyrtone 4Lag clindamycin ABN1TIVYINITE 514 lipase, protease LlQ1¢ biofilms
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M15199 2 Minimal inhibitory concentration (MIC) and minimal bactericidal concentration
(MBC) of thodomyrtone and clindamycin against clinical isolates of Propionibacterium acnes

from acne lesions (n =9)

MIC/MBC (ug/mL)

Propionibacterium acnes isolates

Rhodomyrtone Clindamycin

NPRC 008 0.25/0.5 16/128
NPRC 021 0.25/0.5 16/256
NPRC 031 0.25/0.5 8/256

NPRC 032 0.125/0.25 16/256
NPRC 034 0.25/0.5 16/256
NPRC 035 0.25/0.5 16/256
NPRC 036 0.25/0.5 16/128
NPRC 039 0.25/0.5 8/128

NPRC 040 0.125/0.5 16/128

DMST 14916 0.125/0.25 16/256
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[ X v d 4
2. MINAIADNITD P. acnes MEWUFNA314 lipase Haz protease

9 [
NAMINATOUNTAS lipase LAY protease VBUFD P. acnes Mo 1aan
a ¥ o o v . o v a ad X
FRUFINANNA 16 MONUF 1A8MTe31 lipase duna lavinmsnaielason  TaTatinire
~ a d' 9 [ 9 1 =1 dy d‘d
M3y TuvaeNnsmMIain protease AUNAINNTATNNYUTOU 9 InTatlveuzonl
a o g}/ a ¥ [ {
MssY wamInageumsa31eu l4ing 2 wiiauewuso P. acnes Awudadlua1inei 3
v & ~ v a & o o ) . v &
WUIUHD P. acnes Nion 1A1INT0OFININUA 16 T1@WUT A W150A3N lipase 1ANIHNA
[ 9 3’; 1 A A v Jd %’, ~ 9 Y a
(100%) Tuduuoan15a319 protease HUNWUNTLHO 6 MroNUFMIUATWNT0A1 1A An
I
Fludesay 37.5
) v A dy v JAA 9 . Y
WMMsAARENTO P. acnes eneviugnlaNua g0 lumsadie lipase 1o
v o 1
gagau 5 MeugAe NPRC 008, NPRC 021, NPRC 031, NPRC 032 118z NPRC 036 AU
& I ¥ Y o A
%0 P. acnes AoWUENIAMUAMWT0TUNMTA39 protease IAgaganT 5 deriugao NPRC
b
008, NPRC 021, NPRC 032, NPRC 034 uag NPRC 040 32udu¥oaonuiunsgiu
I Y
P. acnes DMST 14916 o1 unaaouylszanininued rhodomyrtone AOMIEUEINST

Y . '
37 lipase LLQg protease ao'ly

M31970 3 Lipase and protease enzyme production in Propionibacterium acnes isolated from

acne lesions (n = 16)

Enzymes Number of enzyme producing isolates (%)

Lipase 100

Protease 37.5
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3. MsnaaeulszaNENINUed rhodomyrtone ABNITHUEINITAI14 lipase 1@ protease

6ll?)x‘i!%i’) P. acnes

4 9

1N¥0 P. acnes 1 5 @10WUFAD NPRC 008, NPRC 021, NPRC 031, NPRC
032 1Az NPRC 036 1a314 lipase 1taz NPRC 008, NPRC 021, NPRC 032, NPRC 034 1Az
NPRC 040 1&514 protease ¥1911M1380UNAVOY rhodomyrtone Lz clindamycin NAY

v 9
A 1/4MIC wag 1/2MIC aomsdudamsaiiaeu laing 2 via Taefay191nan degree
of hydrolysis 71 1411 11h/Seuifieunua1 degree of hydrolysis YoIygARIUAY Adudadlugl
A
07
9
HAMSNAAOUNLI1  rhodomyrtone @1N1TDEVEINITAS4 lipase 1Ay
H v 9
protease 1A% rhodomyrtone NANUANTY 1/2MIC a13N506UFINITA39 lipase VOUFD
A 1 A o o W d‘ = v d‘
P. acnes Nnaewug laodniiisdnaiionSeuiieunuyaniugu (o < 0.05) luvmei
v v
rhodomyrtone NAMTUTU 1/4MIC UaAIMITUIINITAS 1 lipase Iape1aiiiodAneo
9 9 ]
1%® P. acnes @10WUF NPRC 021 uagi¥oa1oiugunsgiu DMST 14916 (507 74) ludau
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gﬂ“ﬁ 7 Effects of thodomyrtone at sub-minimal inhibitory concentrations on lipase (A) and
protease (B) activities of Propionibacterium acnes clinical isolates. The results are calculated
as degree of hydrolysis. The value indicates the means + SD for three independent
experiments performed in triplicate. * Significant difference between treatment and control

(p <0.05)
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8 Effects of rhodomyrtone at sub-minimal inhibitory concentrations on biofilm formation

(A) and bacterial growth (B) of Propionibacterium acnes clinical isolates. The value indicates

the means + SD for three independent experiments performed in triplicate. * Significant

difference between treatment and control (p < 0.05)
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9 Effects of clindamycin at sub-minimal inhibitory concentrations on biofilm formation

(A) and bacterial growth (B) of Propionibacterium acnes clinical isolates. The value indicates

the means + SD for three independent experiments performed in triplicate. * Significant

difference between treatment and control (p < 0.05)
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gﬂﬁ 10 Scanning electron micrographs of P. acmnes biofilms treated with rthodomyrtone at
500X and 10,000X magnification. (A and C) control; (B and D) 72 h biofilms treated with

1/8MIC (0.03 pg/mL) rhodomyrtone
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3 Ui 11 Viability of Propionibacterium acnes within established biofilms after treatment with
differant concentrations of thodomyrtone (A) and clindamycin (B). The value indicates mean
+ SD from three independent experiments performed in triplicate. * Significant difference

between treatment and control (p < 0.05)
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gﬂﬁ 12 Transmission electron micrographs of P. acmes at 14,000X and 20,000X
magnification. Arrows indicate cell wall, cytoplasmic membrane, cytoplasm, nucleoid, and
vacuole; (A) untreated P. acnes (control), (B) treated P. acnes with rhodomyrtone at 8MIC

(2 pg/mL), and (C) clindamycin at SMIC (128 pg/mL)
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gﬂﬁ 13 Percentage reduction in mean number of acne lesions after treatment with
rhodomyrtone serum, clindamycin gel, and serum base at week 2, 4, and 8, compared with
baseline. Total acne lesions (A), non-inflammatory acne lesions (B), and inflammatory acne
lesions (C). Number of subjects in each group 30 (n = 30). * Statistically different between

baseline and each time of treatments were statistically significant at p < 0.05
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Week 0 Week 2 Week 8

gﬂﬁ 14 Case study: twenty three years old female with mild severity of acne vulgaris at the
baseline (IGA scale = 2, some non-inflammatory lesions with no more than a few
inflammatory lesion). By week 8 following treatment with rhodomyrtone serum twice daily,
the severity change to almost clear of acne vulgaris (IGA scale = 1, rare non-inflammatory

with no more than one small inflammatory lesion)
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Week 0 Week 2 Week 8

gﬂﬁ 15 Case study: twenty one years old female with moderate severity of acne vulgaris at
the baseline (IGA scale = 3, up to many non-inflammatory lesions and may have some
inflammatory lesions). By week 8 following treatment with rhodomyrtone serum twice daily,
the severity change to mild severity of acne vulgaris (IGA scale = 2, some non-inflammatory

lesions with no more than a few inflammatory lesion)
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M7 1 Lipase and protease enzyme production in Propionibacterium acnes isolated from acne

lesions

Propionibacterium acnes isolates

Enzymes

Lipase

Protease

NPRC 002
NPRC 003
NPRC 004
NPRC 006
NPRC 008
NPRC 019
NPRC 021
NPRC 022
NPRC 030
NPRC 031
NPRC 032
NPRC 034
NPRC 035
NPRC 036
NPRC 039

NPRC 040

+

+

+ = Enzyme production; - = No



M15197 2 Biofilm production in Propionibacterium acnes isolated from acne lesions

Propionibacterium acnes isolates Biofilm production
NPRC 002 Moderate
NPRC 003 Moderate
NPRC 004 Weak
NPRC 006 Moderate
NPRC 008 Strong
NPRC 019 Moderate
NPRC 021 Moderate
NPRC 022 Moderate
NPRC 030 Weak
NPRC 031 Strong
NPRC 032 Strong
NPRC 034 Strong
NPRC 035 Strong
NPRC 036 Strong
NPRC 039 Strong

NPRC 040 Strong
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1. 91T A MU UIFD Propionibacterium acnes (100 mL)

Tryptone lg
Sodium chloride 05¢g
Beef extract 03g
Yeast extract 05¢g
Cysteine 0.04 g
Glucose 0.1g
Disodium phosphate 04¢g
Glycerol 15 mL
Distilled water 85 mL

2. Phosphate buffer (pH 7.4)

Sodium chloride 8g
Potassium chloride 02¢g
Disodium phosphate 1.15g
Dipotassium phosphate 02¢g

Distilled water 1,000 mL
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