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Enhancement of skin barrier function by activation of granular layer cells and restoration of tight junction are important
for the prevention of atopic and allergic dermatitis. We recently established a highly sensitive method for detection of
allergen specific immunoglobulin class switching by the densely carboxylated protein (DCP) chip microarray. DCP chip
provides sensitive quantitative measurement of allergen-specific IgGs, IgA and IgE by using limited amount of serum
and also provides allergen-affinity of each immunoglobulins. By using the DCP chip, we measured the enhancement of
skin barrier function after sensitization of allergen from skin. We analyzed the effects of pyruvate dehydrogenase kinase 4
(PDK4) inhibitor on activation of mitochondria in the granular layer cells of skin. Treatment of PDK4 inhibitor from the
skin effectively inhibited dinitrochlorobenzene-induced skin inflammation and proliferated granular layer cells. Treatment
of PDK4 inhibitor also block skin sensitization of ovomucoid. These results suggest that PDK 4 inhibitor plays a role for
prevention and/or treatment of allergy induced by skin-sensitization.
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Densely Carboxylated Protein (DCP) Chip

Activation of carboxyl group
Protein immobilization
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IGH gene
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PPARs, peroxisome proliferator-activated receptors; PDH,

pyruvate dehydrogenase; PDK4, pyruvate dehydrogenase

kinase 4; PAR-2, protease activated receptor 2; CPT,
carnitine palmitoyltransferase; CFTR, cystic fibrosis
transmembrane conductance regulator; KCNN4, potassium
intermediate/small conductance calcium-activated channel,
subfamily N, member 4; KCNQ1, potassium channel, voltage
dependent, KCNQ1(IPR0O05827) ; ZO-1, zonular occludens-1.

720 THICH LT, PDKABHER ZRM L7202 —3 3 > T
B L72RETIEL W5 A 2B AL O HEIE 23l S %
I, MEROEADPIBNE RN T W2, Zhb



XA MY —-MRE®RE Vol.25, 2017

D Lk, PDK4 FHERIOBNEEZREL TW5,

—J7\ BERE % BRI SR L 2R AN 2k R E SRR T
1. B IgSensor AMERIC® # il 5 Z & T, OVM
PUE R R IgEHR DN E = ¥ — Sz, EBR%E
TS WE OB O %, 1 B EE O EEIAT
b ds Z DR EEROMEZ OVM OHUF R EAE &
PR ORI 7 — 2 N AT OVM $5 51 IgE #E 4 % B

DNCB2% + PDK4 Inhibitor

DNCB2% + &5

BLTE=Y — L7z, ZOEFRTI. AR ORI (10
H B O IEAE) DA TIE, OVM RS IgE Pufkpe £ 13 B
BINT. FOBOWKIKEORIIPIT T — A MEMET
52T, HI8ITRT L HICIgEYUKIZ 14 HHICRHM %
Bz W7z, —77, BEMUOERSR 1 PDKA SR 2 3m L
load—3 a3 v CLEMEE LTI, FOBOREYUR
A X o TD IgEDUREADOREEIZEE . BROPUK 7 —

EFDd»

6 DNBC EEERETFINCHTS PDKA BEFIDEEENEE AEBNDR

ESVES

FEEENE («—) EBNEOLBICUET2RERE (W) 277,

| POKREFIDFMBY. BLORHN— Tk |

188 2i8H 33EH

| #Omfk:ovm Gomg/100u) GBIED |

4EE 55@@1 Bl

EOE{FPhse

| 4%SDS+OVM(1mg/60ul)

Skin scratching
30[a]

| il |

M7 REEHEZOBRE. ChICHEBERREBERTr 21—V

160

140

=
[
(=

[
=
=]

- 5

BUme/mL
o ®

S S
I~

-»- PDK4AFEE A -

F

0

Day0 Day7

Day14

8 OVM B RERBEICLS OVM 45 ER ISE IADEE L, Zh%HEI 5 PDK4 R

FERAMEEO—> 3> D3R



EERENMEOEMEILE 2N v 7 a  BEICEDEE/N) THERERET FE— - TLLX —DREFR)

A MEAEIZ & B IgE FEAEDHIH E Tz,

4. #& &

[ Rz R O L E ¥4 bV v v 7 v a YIBHIC
X BN TR R E T P E— - T LV X — RO
FHEFRI ] 2 HIEL TN frbivz, 20720, BIKE
PRI RPUED 72 5 AL v F =5 —RDMEE, &
DIYATLEZHNTI AL N v v 7y a VIBHEICK D%
N T BRI SR AN O MG DS, PDKA4 FHEH] & R figRA] &
LRt sz, EofE%, PDKA ERZ, 74 MV v
Yoy a YBEICHIRDOH B EDEIH SN, SHRIEE
R A OIGTEALE ¥4 PV Y vy v a VBHEICHE L2 E
5% APDKAHERIDA 7 ) —= v FhRDOLNL, T2
LA DI TT T I FTAAL v F R EEEICED Y —
T2 LT, REBIEAEZE R RO BI IR 5 5 fiad 70 F A0 H
DB ZRTNA v —H—HPRWEZENE LML Tw
%o

(5| FASZHR)

1) Horimukai K, Morita K, Narita M, Kondo M,
Kitagawa H, Nozaki M, Shigematsu Y, Yoshida K,
Niizeki H, Motomura K, Sago H, Takimoto T, Inoue E,
Kamemura N, Kido H, Hisatsune J, Sugai M, Murota H,
Katayama I, Sasaki T, Amagai M, Morita H, Matsuda
A, Matumoto K, Saito H, Ohya Y. Application of
moisturizer to neonates prevents development of
atopic dermatitis. J Allergy Clin Immunol 134(4): 824-
830, 2014.

2) Yoshida K, Kubo A, Fujita H, Yokouchi M, Ishii
K, Kawasaki H, Nomura T, Shimizu H, Kouyama K,
Ebihara T, Nagao K, Amagai, M. Distinct behavior of
human Langerhans cells and inflammatory dendritic
epidermal cells at tight junctions in patients with
atopic dermatitis. J Allergy Clin Immunol 134(4): 856-
83064, 2014.

3) Wang S, Le TQ, Kurihara N, Chida J, Cissé Y, Yano
M, and Kido H. Influenza virus-cytokine-protease cycle
in the pathogenesis of vascular hyperpermeability in
severe influenza. ] Infect Dis 202(7):991-1001, 2010.

4) Kido H. Influenza virus pathogenicity regulated by
host cellular proteases, cytokines and metabolites, and
its therapeutic options. Proc Jpn Acad Ser B 91: 351-
368, 2015.

5) Kido H, Okumura Y, Takahashi E, Pan H-Y, Wang
S, Yao D, Yao M, Chida J and Yano M. Role of host
cellular proteases in the pathogenesis of influenza
and influenza-induced multiple organ failure. Biochim
Biophys Acta 1824(1): 186-194,2011.

6) Suzuki K, Hiyoshia M, Tada H, Bando M, Ichioka
T, Kamemura N, and Kido H. Allergen diagnosis
microarray with high-density immobilization capacity
using diamond-like carbon-coated chips for profiling
allergen-specific IgE and other immunoglobulins. Anal
Chim Acta 706(2): 321-327, 2011.

7) Kamemura N, Tada H, Shimojo N, Morita Y, Kohno
Y, Ichioka T, Suzuki K, Kubota K, Hiyoshi M and
Kido H. Intrauterine sensitization of allergen-specific
IgE analyzed by a highly-sensitive new allergen
microarray. ] Allergy Clin Immunoll30:113-121, 2012.

8) Kamemura N, Kawamoto N, Nakamura R, Teshima
R, Fukao T, and Kido H. Low-affinity allergen-specific
IgE in cord blood and affinity maturation after birth. J
Allergy Clin Immunol 133(3): 904-905, 2014.

9) Zhang EY, Chen AY, Zhu BT. Mechanism of
dinitrochlorobenzene-induced dermatitis in mice: Role
of specific antibodies in pathogenesis. PLoS one 4,
e7703, 2009.

10) Kamemura N, Kawamoto N, Nakamura R, Teshima
R, Fukao T, Kido H. Low-affinity allergen-specific IgE
in cord blood and affinity maturation after birth. ]
Allergy Clin Immunol 133(3): 904-905, 2014.

11) Flohr C, Perkin M, Logan K, Marrs T, Radulovic
S, Campbell LE, et al. atopic dermatitis and disease
severity are the main rsik factors for food sensitization
in exclusively breastfed infants. J Invest Dermatol
134:345-50, 2014.

12) Lack G. Update on risk factors for food allergy. J
Allergy Clin Immunol 129: 1187-1197, 2012.

13) Yamane K, Indalao IL, Chida J, Yomamoto Y,
Hanawa M, Kido H. Diisopropylamine dichloroacetate,
a novel pyruvate dehydrogenase kinase 4 inhibitor, as
a potential therapeutic agent for metabolic disorder
and multiorgan failure in severe influenza. PLoS One
9(5):e98032 ,2014.



