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The influence of the innate immune system on the barrier function of the stratum cor
neum of the skin
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i The barrier function of the skin on the face is deteriorated as compared to that o
f the skin of other part and rosacea, acne and seborrheic dermatitis are often observed on the face. The 1

ipophilic skin flora such as p. acnes and malassezia have been implicated as causative agents of acne, ros
acea and seborrheic dermatitis, respectively. In healthy control, the skin surface lipid level on the eyel
id skin and earlobe skin, where rosacea and seborrheic dermatitis hardly observed, found to be significant
ly lower than on the cheek skin. In addition to the higher skin surface lipid level, the barrier function

of the stratum corneum on the perioral skin assessed by TEWL was found to be more deteriorated than on the

cheek. The impaired barrier function on the perioral skin might affect to the development of the perioral
dermatitis, related disorder to rosacea.



o

a
b
pH acid
mantle
(Dermatology 1995;191(4):276-80) ¢
pH
(J Invest
Dermatol 2005; 125: 183-200)
d
(Eur J

Dermatol 2008; 18: 11-21) e

(J Invest Dermatol 1989; 92(4): 596-7)

toll-like (TLR)
(Nat Immunol 2010;
11(5): 373-84)

(AD)

AD
Pediatr
Dermatol. 2006

10-20% AD
(Nat Genet 2006; 38:
441-6, J Allergy Clin Immunol 2007; 119:
434-40)

Th2
IL-4  IL-13
(J Allergy Clin Immunol
2007; 120: 150-5) IL-4  IL-13

(J Invest Dermatol 2005; 124(4): 786-92)

AD

AD

Toll-like TLR2
TLR2
SCTE (kallikrein 5)
( J Invest Dermatol
2010; in press)
SCTE (kallikrein 5)

(J Invest Dermatol 2004;
122(5): 1235-44) SCTE
LEKTI Netherton
SCTE
AD
(Nat Genet 2000; 25(2): 141-142)
TLR2 SCTE
AD
TLR2
(Exp Dermatol
2010 19: 296-8)

AD
BRI O, SEMEESEICB W T T 7 R E O

cathelicidin

DGz 7 b E— MRS K L O

AT, SEIEEGE SRR TH DI
@

N



TRR2, SCCE (kallikrein
7), SCTE (kallikrein 5)
@
1.
21+ 1 PH la, b, c, d
50+ 3 TEWL
15 I T o 7o, EEIRADRIEN D72 TR
1. Skicon200EX 72, K
2. Tewameter
TEWL; transepidermal water loss
M1(a) AEKSE
3. pH Skin-PH-meter 350
4. Sebumeter 5
(2) AD 220
%200 i
AD iiﬁl“ _J I R B
%100 _— | | — | —
21+ 1 M BN EE B
50+ 3 ! R T T
15
B1(b) PZRE/NY T HERE
25.0
1. Ski con200EX o T I
T 15.0 T ‘ T
2. Tewameter 2 - T
§100 A - -
TEWL 3 \ |
3. Neurometer SPT/C NTEET N N N B R
0.0 T T T T T
QYHEIE 72 b NI, APRRE R EHE BT B TRE X K HF X
M1(c) RRIEEE
100
_. 80 I
21+ 1 £
50+ 3 < T 1
15 @ 40 J \
£ 90 +— — R —
g i |
il Tﬁlﬁﬂ@ B B SL=3 il
-20
1. Skicon200EX
B1(d) pz3pH
2. Tewameter .
TEWL; transepidermal water loss I T i T
1L I il I I T
1 BN BN SN s R By
3. pH Skin-PH-meter 'y HE =N =N = = =
4. Sebumeter Ll il I =N =N = =
@ Nl BB I BB = = =
¥l Il I =N =R = =
0
sl TR 1 S EL Edl




BEREEEpS]

0
BAgERE TR

2a, b, c
TEWL
X 2(a) A fEKD &
450
400

% 350

2

~ 300

%250

jﬁ200 —

E 150 T —— — i —

ywot+—7m7—"— —| —| — | — —
L e e S S
0 T T T ]

BilGER HA B HERE ERB
H20) K&\ 7R
30.0
25.0

520.0 T T

&

N - —

: [

4100 17 — —I—
HEs e e S S S
0.0 T T T T T 1

G HEig  HR% HRE  H®RE
2(c) EERIBE=
35

.30

325 T

e

=20 +— o

@15 T ‘ T

Ao

10 — T J -

®
51 |
. , I

15 TR Hik B I
AD
TEWL
250Hz
3a, b, c, d
3a 30.0 3b 15 3C
25.0
Emn To
%150 %
%10,0 'ﬁ 5
-]
5.0

0
FAsERE TR BER  RTH

Score

BeE | KT
5Hz

C mE R

BRE | RTE

250Hz
AS A

MR | KT

2000Hz
Aap  fhREE

Oiffk. HPHEN A T O B EHRE D 1T
TEWL

®
TRR2, SCCE (kallikrein 7), SCTE
(kallikrein 5)

32

Watabe, A., Sugawara, T., Kikuchi, K.,
Yamasaki, K., Sakai, S., and Aiba, S.
(2013) Sweat constitutes several natural
moisturizing factors, lactate, urea,
sodium, and potassium. J Dermatol Sci (

)72, 177-182.
doi:10.1016/j - jdermsci -2013.06.005.

Q8A

( )11 3
2013 174-174.
Derma. ( ) 210 2013 31-36.

QoL
( )75 1 2013
65-71.
( )33 2 2013

138-141.

JIM: Journal

of Integrated Medicine( )23 2




2013 126-128.

Sugawara T, Kikuchi K, Tagami H, Aiba S,
Sakai S. (2012) Decreased lactate and
potassium levels in natural moisturizing
factor from the stratum corneum of mild
atopic dermatitis patients are in volved
with the reduced hydration state. J
Dermatol Sci ( )66, 54-9. doi:
10.1016/j . jdermsci .2013.06.005.

Derma.
( ) 196 2012 63-67.
Derma. ( ) 196 2012 56-61.
Derma. ( )
195 2012 55-59.
( )2123 2 2012
12-15.
(
)
( )121 13

2011 2855-2857.

(2013)  Common disease
. Derma.
( ), 41-44

Tsuchiyama, K., Wakao, S., Kuroda, Y.,
Ogura, F., Nojima, M., Sawaya, N.,
Yamasaki, K., Aiba, S., and Dezawa, M.
(2013) Functional melanocytes are readily
reprogrammable from
multilineage-differentiating
stress-enduring (muse) cells, distinct
stem cells in human fibroblasts. J Invest
Dermatol ( )133, 2425-2435. doi:
10.1038/jid.2013.172.

Takahashi, T., Kimura, Y., Niwa, K.,
Ohmiya, Y., Fujimura, T., Yamasaki, K.,
and Aiba, S. (2013) In vivo imaging
demonstrates ATP release from murine
keratinocytes and its involvement in
cutaneous inflammation after
tape-stripping. J Invest Dermatol (

)133, 2407-15.
doi:10.1038/jid.2013.163.

Ogawa, Y., Kawamura, T., Matsuzawa, T.,
Aoki, R., Gee, P., Yamashita, A., Moriishi,
K., Yamasaki, K., Koyanagi, Y., Blauvelt,
A., and Shimada, S. (2013) Antimicrobial
Peptide LL-37 Produced by HSV-2-Infected
Keratinocytes Enhances HIV Infection of
Langerhans Cells. Cell host & microbe (

)13, 77-86. doi:
10.1016/j .chom.2012.12.002.

Macleod, D. T., Nakatsuji, T., Yamasaki,

K., Kobzik, L., and Gallo, R. L. (2013)

HSV-1 exploits the innate immune scavenger
receptor MARCO to enhance epithelial
adsorption and infection. MNature
communications ( ) 4, 1963. doi:
10.1038/ncomms2963.

Kuo, I. H., Carpenter-Mendini, A_,
Yoshida, T., McGirt, L. Y., lvanov, A. 1.,
Barnes, K. C., Gallo, R. L., Borkowski, A.
W., Yamasaki, K., Leung, D. Y., Georas, S.
N., De Benedetto, A., and Beck, L. A.
(2013) Activation of epidermal toll-like
receptor 2 enhances tight junction
function: implications for atopic
dermatitis and skin barrier repair. J
Invest Dermatol ( ) 133, 988-998.
doi: 10.1038/jid.2012.437.

Coda, A. B., Hata, T., Miller, J., Audish,
D., Kotol, P., Two, A., Shafiq, F.,
Yamasaki, K., Harper, J. C., Del Rosso, J.
Q., and Gallo, R. L. (2013) Cathelicidin,
kallikrein 5, and serine protease activity
is inhibited during treatment of rosacea
with azelaic acid 15% gel. J Am Acad

Dermatol ( ) 69, 570-577. doi:
10.1016/j . jaad.2013.05.019.
. (2012) -
( )242, 785-790.
. (2012)
Derma. ( ), 26-33.
. (2012)
( )34, 235-240.
. (2012)
; ( )140,
2144-2146.

-Morizane, S., Yamasaki, K., Muhleisen,
B., Kotol, P. F., Murakami, M., Aoyama, Y.,
Iwatsuki, K., Hata, T., and Gallo, R. L.
(2012) Cathelicidin antimicrobial peptide
LL-37 in psoriasis enables keratinocyte
reactivity against TLR9 ligands. J Invest
Dermatol ( )132, 135-143. doi:
10.1038/jid-2011.259.

Morizane, S., Yamasaki, K., Kajita, A.,
Ikeda, K., Zhan, M., Aoyama, Y., Gallo, R.
L., and lwatsuki, K. (2012) TH2 cytokines
increase kallikrein 7 expression and
function in patients with atopic
dermatitis. J Allergy Clin Imnunol (

)130, 259-261 e251. doi:
10.1016/j . jaci.2012.03.006.

. (2011)
( )

( )121, 2852-2854.
. (201D)
"alarmin"



( )73, 3-7.
. (2011) 2011
Clinical Dermatology 2011

( )65, 56-59.

Yamasaki, K., Kanada, K., Macleod, D. T.,
Borkowski, A. W_, Morizane, S., Nakatsuji,
T., Cogen, A. L., and Gallo, R. L. (2011)
TLR2 expression is increased in rosacea
and stimulates enhanced serine protease
production by keratinocytes. J Invest
Dermatol ( )131, 688-697. doi:
10.1038/j1d.2010.351.

Yamasaki, K., and Gallo, R. L. (2011)
Rosacea as a disease of cathelicidins and
skin innate immunity. J Investig Dermatol
Symp Proc ( )15, 12-15. doi:
10.1038/jidsymp.2011.4.

Takahashi, T., Kimura, Y., Saito, R.,
Nakajima, Y., Ohmiya, Y., Yamasaki, K.,
and Aiba, S. (2011) An in vitro test to
screen skin sensitizers using a stable
THP-1-derived IL-8 reporter cell line,
THP-G8. Toxicol Sci ( )124, 359-369.
doi: 10.1093/toxsci/kfr237.

Muto, J., Naidu, N. N., Yamasaki, K.,
Pineau, N., Breton, L., and Gallo, R. L.
(2011) Exogenous addition of a
C-xylopyranoside derivative stimulates
keratinocyte dermatan sulfate synthesis
and promotes migration. PLoS One ( )6,
€25480. doi:
10.1371/journal .pone.0025480.

3
112
2013 6 16
111 2012 6 3
. BRI OBUR & A% DR,
111 2012 6 2
3
2014
54-60.
Q8A
2012 2-4.
Q8A

2012 35-38.

€Y
KIKUCHI, KATSUKO

50250759

@
YAMASAKI, KENSHI

40294798



