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7] $18lA A3 959 S BAFSE Tk M 3 RaS St # FrtEES FalA S (Cinnamo-
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Abstract: Seborrheic dermatitis (SD) is the skin disease occurred because of Malassezia yeast which grows on the
skin and scalp, and this yeast lives on sebum lipid, and their metabolite, free lipid acids are thought to be the main
irritant on skin. To find out effective cosmeceutical ingredients to treat SD symptoms, we established novel cell-based
in vitro model mimicking SD symptoms. This in vitro model adopted the co-culture system with primary sebocyte
& HaCaT keratinocyte. We used M. globosa yeast extract, arachidonic acid, linoleic acid and dihydrotestosterone as
SD inducers. In the co-culture system with optimized concentrations for SD-inducing cocktail, the production of IL-8
and sebum lipids increased up to 2-fold, and then we screened with commercial essential oils by monitoring I1.-8
as a key inflammatory biomarker. Then we found that Cinnamomum zeylanicum oil, Mentha arvensis oil effectively
down-regulated IL-1 @, IL-6, IL-8 cytokines which over-produced by SD-inducing cocktail. Additionally, two essen-
tial oils also showed inhibitory effect on sebum lipid synthesis from primary sebocyte and growth inhibitory effect
to M. globosa yeast (MICs were lower than 0.0625 %). Our recent results suggest that Cinnamomum zeylanicum
oil and Mentha arvensis oil could be effective natural herbal remedies to relieve or protect scalp seborrheic dermatitis.
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1, Inflammation cytokine analysis
- IL-1a, IL-6, IL-8 ELISA

2, Triglycerid analysis
- Nile red stain
Intracellular lipid in sebocyte

Figure 1. Examination of inflammatory cytokine production and neutral lipid content in the co-culture of keratinocytes and
sebocytes treated with etiologic stimulants of seborrheic dermatitis.
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Figure 2. IL-8 production induced by the application of each stimulus and combinations to the co-culture system (HaCaT
and Primary sebocyte cells), (*P < 0.05). M.g.: M. globosa extract, L.A.: Linoleic acid, A.A.: Arachidonic acid, DHT:

Dihydrotestosterone.
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Figure 4. Sebum lipid production by co-culture system
(HaCaT and Primary sebocyte cells) stimulated by
Seborrheic  Dermatitis (SD) inducing cocktails for 24 h.
Reduction of increased sebum lipid production by Cinnamon
bark oil and Mentha arvensis oil is similar to the positive con-
trol, (*p < 0.05). ITN:
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Mentha arvensis oil.
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Table 1. Minimum Inhibitory Concentration (MIC, W/V
%) of Cinnamomum zeylanicum oil (CZ oil) and Mentha
arvensis oil (MA oil) against the Malassezia furfur and
the M. globosa yeast

Name Strain MIC* (%)
Malassezia furfur 0.005
CZ ail
Malassezia globosa 0.0625
MAoil Malassezia globosa 0.0625

MIC*, Minimum inhibitory concentration

bosa®ll Thake] MIC7} 0.0625 %= vhebgtom vh&kel o
A& M. globosa®ll thated MIC7}F 0.0625 %= LFEFS:
(Table 1).

o] A= HlEet AFIAAZ & LR ofd ]2l
2(Zinc Pyrithione, ZPT) 2] MIC #ke] 0.0001 ~ 0.0005
%ol vas] B o, SAHE o 9 vkl e
oJekFol ohd AL EA FAASE fFonlstA M

globosa °1~E° AGE AN e & vk

40 38

{0 2
2 X

)
N
>
[o

N 9
ofo
o

o)

£

2

Hu =

o,

A=)

and _1]1 E
Q

at
2
10
=
mﬂ:

ot 1

-
~
4

o
2
o
)
32
lo
°

e 2
2
-
¢ £
4 s
F oo =
fr 2 to Uy o0
2 o oy o

o B e o %R 2 lo T w

ol

E

-z

Q

=)

ri

i
Ly

ko

Y

Kl

il

2

i

2 &

3o

O

o

=2

oo H X

-\
il
)
=
au)
g
oX
2

(
e
E
R
o
>

i
N
)
=)
o
o

in vitro 77} X130 15,161, 12y - AT
oA GEulFEct FA vl A A AL F
QA AFdo] Frkstal, ol B IAA GHE T
ks A AA e} AP E 5SS Tl I
A& 7RIt Aol RaEglon o) 34
HjeF melo] AA|AQl NS WHI fAMS S
TFEsta Aol &82 4 qvka Bag vk QUoi19].
o]t AFAML S vl g B oM 34 R

& A5

AAE S

)

1593 oA &2A AT 317

s AgdE] AFA 7592 34
285 7hsshAl skl AFA -] AA
Abstazt skelct.

2 ATl A88 A4HPgA
€5 = HaCaT A|EFo|H, 3
mary sebocyte©|t}, o] TA|AMEE= AR T Hoq B
e AZ=E, 97 Bu7F ER1E 3, FAHAE SolH
91 QAR Keratin 7, PPAR y 7} & == Al ZZ[20],
A EZZA L] EAS HERER 2 Aol ARE-38t
71e] Agkslitt tslo| =R HAEAHES 7HE 735
Pz 3219 g Pejo|n, XA @A %
tsto|ExHAEAEHE gt F8A7F vkgske] 1]
AAAEE A=ste] HAMAAES] T2 el JF
v X3, FEAEHES AR Y 54
sto] IR IS S7HAZITH 21, BlEdlat
oA F A HA|EF BIAEAEHET} S A
Fed4 02 DHTS WS 7 A oldf me} 14
14 Bn)7t o] Bojdo] BuEgri22]. Et ole}y)
b A M S FA AL Fsleh Az YA
AN ZN A AA AN NAATSE ST
2tk e F 23], 283 M. globosa ©| ~E2] Al
3 IR ES AFY 9] W Fad gjlow

HEHPE 3P| ERHAEAHE, =il olgly)

N

w i

>

Tt 34 A 2)skdtt M globosa O] AE = AlE
=S A AFE HBlsk= Ao AF5AA

7
O|E7IRIE] Fo] frou|sH| F7Fsh= Slo] HalE g,
olgfgt AT At =7l WA 9l A Ng 2 de] M.
globosa ©1~E2] AXH¥ x|zlo] ZQsltty By uf
ATH16,24]. 1 B= 2 AFolA= AEnA], b
A FA T 1]ste] AollE= M globosa 0] AE R U=
A T ES ARESte] AFA 959 BAF AIEE B
A 55kl
A7 959 AEE ST L-la, [L-6, [L-8

95 A% AR BZAAEAA T GdFoR
19 54 AtolEFRRle|a1[15.26], A ]

ne ke

ofN [t
ox,
~
>
9
i
A
N
o
e
N
R
N

A5dE At
IL-89] Tdo] F7Hehe
M AT A aEE A Aol =Tkl B

o
T =
e 5 ol AARE $ARA 0, vl 09

J. Soc. Cosmet. Scientists Korea, Vol. 38, No. 4, 2012



318 Aok - At
o, SAHA UL IR dAFoldA A
A1+l M. globosa®} Malassezia furfur
§_Tjr 49_i JAsta, vhehel e d=
EAIACE fFou]sH o

gt
Al ’\‘JE,L
Eo] =
M. globosa ©
ARE Salskich

T3 A FA FE B MPAS 04T AT
A3e Fal A7 AFA] WE 9SGk A
2 713 oldlshed o BAAEA V2w
g ANT RO e, B ATelA Bk SA
A oo W ukale] ¢ole FylAl A x| 1 9k}
AF el Egol @ oz sjojwnh

o
ANE

b o

i
Ho
Qb

1. L. S. Ostlere, C. R. Taylor, D. W. S. Harris, M. H.
A. Rustin, S. Wright, and M. Johnson, Skin surface
lipids in HIV -positive patients with and without se-
borrheic dermatitis, International Journal of Derma-
tology. 35, 276 (1996).

2. T. A. Chen and P. B. Hill, The biology of Malassezia
organisms and their ability to induce immune re-
sponses and skin disease, Veterinary Dermatology,
16, 4 (2005).

3. T. L. Dawson Jr, M. globosa and restricta: Break-
through Understanding of the Etiology and Treat-
ment of Dandruff and Seborrheic Dermatitis through
Whole-Genome Analysis, Journal of Investigative
Dermatology Symposium Proceedings, 12, 15 (2007).

4. Y. M. DeAngelis, C. W. Saunders, K. R. Johnstone,
N. L. Reeder, C. G. Coleman, J. R. Kaczvinsky Jr,
C. Gale, R. Walter, M. Mekel, M. P. Lacey, T. W.
Keough, A. Fieno, R. A. Grant, B. Begley, Y. Sun,
G. Fuentes, R. S. Youngquist, J. Xu, and T. L.
Dawson Jr., Isolation and Expression of a M. globo-
sa Lipase Gene, LIP1, Journal of Investigative
Dermatology, 127, 2138 (2007).

5.J. Xu, C. W. Saunders, P. Hu, R. A. Grant, T.
Boekhout, E. E. Kuramae, J. W. Kronstad, Y. M.
DeAngelis, N. L. Reeder, K. R. Johnstone, M.
Leland, A. M. Fieno, W. M. Begley, Y. Sun, M. P.
Lacey, T. Chaudhary, T. Keough, L. Chu, R. Sears,
B. Yuan, and T. L. Dawson, Jr.,
ciated Malassezia genomes reveal convergent and

Dandruff-asso-

kel Ests] =), Al 387 Al 4 &, 2012

olF7] - A

10.

11.

12.

13.

14.

15.

g - el

_L,

d

divergent virulence traits shared with plant and
human fungal pathogens. Proceedings of the Natio-
nal Academy of Sciences, 104, 47 (2007).

. J. J. Manriquez and P. Uribe, Seborrhoeic dermati-

tis, Clinical Evidence, 07, 1713 (2007).

. T. Berk and N. Scheinfeld, Seborrhoeic dermatitis,

P&T, 35, 6 (2010).

. A. Kumar, S. P. Singh, and S. S. Chhokar, Antimi-

crobial Activity of the Major Isolates of Mentha Oil
and Derivatives of Menthol, Analytical Chemistry
Letters, 1, 70 (2011).

. Y. T. Tung, M. T. Chua, S. Y. Wang, and S. T.

Chang, Anti-inflammation activities of essential oil
and its constituents from indigenous cinnamon
(Cinnamomum osmophloeum) twigs, Bioresource
Technology, 99, 3908 (2008).

S. Inouye, T. Takizawa, and H. Yamaguchi, Anti-
yeastl activity of essential oil and their major con-
stituents against respiratory tract pathogens by
gaseous contact, Journal of Antimicrobial Chemo-
therapy. 47, 565 (2001).

F. A. Al-Bayati and M. J. Mohammed, Isolation,
identification, and purification of cinnamaldehyde
from Cinnamomum zeylanicum bark oil. An anti-
bacterial study, Pharmaceutical Biology, 47, 61
(2009).

S.S.C. Lin, T. M. Lu, P. C. Chao, Ya, Y. Lai, H.
T. Tsai, C. S. Chen, Y. P. Lee, S. C. Chen, M. C.
Chou, and C. C. Yang, In Vivo Cytokine Modulato-
ry Effects of Cinnamaldehyde, the Major Constitu-
ent of Leaf Essential Oil from Cinnamomum osmo-
phloeum Kaneh, Phytother. Res., 25 1511 (2011).
S. Watanabe, R. Kano, H. Sato, Y. Nakamura, and
A. Hasegawa, The Effects of Malassezia Yeast on
Cytokine Production by Human Keratinocytes,
Jorunal of Investive Dermatology, 116, 769 (2001).
D. B. Holland, R. A. Bojar, A. H. T. Jeremy, Eileen
Ingham, and Keith T. Holland, Microbial colo-
nization of an in vitro model of a tissue engineered
human skin equivalent - a novel approach, FEMS
Microbiol Letter, 279, 110 (2008).

L. L. Molinero, M. Gruber, J. Leoni, A. Woscoff,

and N. W. Zwirner, Up-regulated expression of



16.

17.

18.

19.

20.

A A F L} IA A E

MICA and proinflammatory cytokines in skin biop-
sies from patients with seborrhoeic dermatitis,
Clinical Immunology 106, 50 (2003).

D. S. Thomas, E. Ingham, R. A. Bojar, and K. T.
Holland, In vitro modulation of human keratinocyte
pro- and anti-inflammatory cytokine production by
the capsule of Malassezia species, FEMS Immunol
Med Microbiol 54, 203 (2008)

C. C. Zouboulis, The human skin as a hormone tar-
get and an endocrine gland HORMONES, 3, 9
(2004).

E. Makrantonaki and C. C. Zouboulis, Testosterone
and linoleic acid exhibited a synergistic effect on
the synthesis of sebaceous lipids, British Journal of
Dermatology, 156, 428 (2007).

M. K. Park, K. Y. Park, B. J. Kim, M. N. Kim, J.
H. Kim, H. J. Koh, and W. S. Park. In Vitro Eva-
luation Method to Monitor Pathogenic Acne Vul-
garis by Culturing Keratinocytes with Sebocytes,
Korean Journal Dermatology, 49, 1057 (2011).

J. E. Oh, R. H. Kim, K. H. Shin, N. H. Park, and
M. K. Kang, ANp63 @ Protein Triggers Epithelial-
Mesenchymal Transition and Confers Stem Cell

Properties in Normal human Keratinocytes, The

21.

22.

23.

24.

25.

=4

)

1] oAl & AT 319
Journal of Biological Chemistry, 286, 38757 (2011).
C. Rosignoli, J. C. Nicolas, A. A. Jomard, and S.
Michel, Involvement of the SREBP pathway in the
mode of action of androgens in sebaceous glands in
vivo, Experimental Dermatology, 12, 480 (2003).
E. Makrantonaki and C. C. Zouboulis, Testosterone
metabolism to 5alpha-dihydrotestosterone and syn-
thesis of sebaceous lipids is regulated by the perox-
isome proliferator-activated receptor ligand linoleic
acid in human sebocytes, British Journal of Derma-
tology, 156, 428 (2007).

I. Kurokawa, F. W. Danby, Q. Ju, X. Wang, L. F.
Xiang, and L. Xia, New developments in our un-
derstanding of acne pathogenesis and treatment,
Experimental Dermatology, 18, 821 (2009).

R. J. Hay, Malassezia, dandruff and seborrhoeic der-
matitis: an overview, British Association of Derma-
tologists, 165 (2011).

M. Feldmann and J. Saklatvala, Proinflammatory
cytokines: Cytokine reference: a compendium of
cytokines and other mediators of host defense, S. K.
Durum, J. J. Oppenheim, M. Feldmann, 291, Boston:
Academic Press. New York Washington, D.C.(2001).

J. Soc. Cosmet. Scientists Korea, Vol. 38, No. 4, 2012




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


