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Pathogenesis of atopic dermatitis

Eung Ho Choi, MD - Na Young Yoon, MD
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Atopic dermatitis (AD) is a chronic relapsing inflammatory skin disease with severe pruritus, and the first step of
atopic march since it often precedes asthma or allergic rhinitis. Since its etiology or pathogenesis is very complex
and frequently changing, physicians cannot easily understand it in entirety. New insights into the genetics and
pathophysiology of AD emphasize the crucial function of the skin barrier as well as abnormal immune response. In
this review, the pathogenesis of AD is explained as the combined features of impaired skin barrier and abnormal
immune response rather than each independent concept. Understanding the whole pathogenesis of AD may lead
to early intervention and prevention of atopic march as well as proper clinical treatment.

Key Words: Atopic dermatitis; Skin barrier; Hypersensitivity; Filaggrin; Thymic stromal lymphopoietin

ME

OFE| I 2 Abglo] WAl SR} o] Fo7]
= A Ut B ZsA e dge R &
ohz 10-20%, 2 1-3% 4= FES Kol
AT B4 SEAIE Bole felueke] ek ol
AR 88 HeEraL o1, obEvu e e
70-80% Lol A ofEwgte] 7hEeo] 9le Wk of
Eu]uRAE FAAQL Qo] - 5 a5k 2-8shA,
FeluetAE G443 Met % ARlEte) ?M ob= ] ]

o] Aol FASH FT7Ishs AL B¢ Q=

Received: December 23, 2013 Accepted: January 6, 2014

Corresponding author: Eung Ho Choi
E-mail: choieh@yonsei.ac.kr

© Korean Medical Association

This is an Open Access article distributed under the terms of the Creative
Commons Attribution Non-Commercial License (http://creativecommons.
org/licenses/by-nc/3.0) which permits unrestricted non-commercial use,
distribution, and reproduction in any medium, provided the original work
is properly cited.

218 cistenEslx|

A Y vAL 93-S YeRdh o] YA7H
(hygiene hypothesis)2 A5 = 8}7«]13} A= oF
o}, 2006\ Het1d FARKEFLG)Y 7154ad Edwol

(loss of function mutation)7} B-A-&-H=7}2] wie] o}E
|5 ghjol| A vl FQ kA Thofto] HalH o]
= ’diﬂ;ﬁ.?l ] o f:%o] Aoz SANEY H|
a2 Wsto] ofEu]ul o] 12}
o2 i 91‘:}[2]. Z|toll= otEu] w5 Y 9]

u|H o]afo] 121402 ZHLEIFE outside—
in model?} H]A/AQl HeRE-go] 134407 HAYs}o]
AZHE T inside—out model® A & 7HX& Uil
Ao, o] F 71Ho] A EgHor AE3rh= out—

fus

f

O:

)

side—inside—outside model2 £3r& o2 AWty Qich
[3]. &, FloFet w7 v A
A obEslalele] Belo] Zlofgiy
L ofEnagle] Wl fAsHel Zuia Esiol
A s o] Fsol4k 9 HlgARASl Relkg o 1

7ol 7ladit.



Life cycle of filaggrin

Hydration of stratum corneum
o A < Maintaining the pH of stratum corneum
o © A Natural moisturizing factors
€
3 Free
g o d DD o amino acids
E - o a Integrity of stratum corneum
5 .
g Filaggrin Keratin fibril aggregation
—0O0—0—000
—O0—000—
/ Filaggrin \
@0 000
@ 00 0
c b
g @ Profilaggrin ,’ @ Q
= @LLLLLLLLLE0
c
©
g /
€
3 N
©
&

£\ Pyrrolidone carboxylic acid
¢ Urocanic acid
| Free amino acid

@ Keratohyaline granule
_—" Keratin intermediate filaments
Keratin tonofilaments

Figure 1. Life cycle of filaggrin. Filaggrin exists as profilaggrin within kerato-
hyaline granules in the granular layer of epidermis. It is degraded to filaggrin
during the terminal differentiation process. Then, going up to the upper part of
stratum corneum (SC), filaggrin degrades into amino acids and plays a crucial
role in maintaining SC hydration and pH by forming natural moisturizing factor
including pyrrolidone carboxylic acid or urocanic acid (From Choi EH, et al. J Skin
Barrier Res 2013;15:13-23, with permission from Korean Society for Skin Barrier
Research) [4].
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Figure 2. Two main pathogenesis of dry skin in atopic dermatitis. First pathway
is a reduced natural moisturizing factor (NMF) in the stratum corneum (SC) due
to filaggrin deficiency which caused by inherited FLG mutation or lesional Th2
inflammation. Second is a decreased SC hydration as well as increased tran-
sepidermal water loss (TEWL) and epidermal proliferation due to disrupted SC
intercellular lamellae which caused by deficiency of ceramide (esp, ceramide 1
having long chain) in SC. KC, keratinocytes.
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Figure 3. Complex interaction among skin pH, filaggrin, serine protease and serine protease inhibitor in skin
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inflammation of atopic dermatitis (AD) patients. Acute barrier disruption in non-atopy healthy people induces
serine protease (SP) activation transiently, but inhibited immediately with serine protease inhibitor (SPI), there-

fore reaches to barrier recovery (top blue dotted box). On the other hand, in the case of AD patients with
SPINK5 or FLG gene mutation, uncontrolled SP activity could induce the activation of protease-activated re-
ceptor-2 (PAR-2), in turn thymic stromal lymphopoietin (TSLP) followed by aggravation cycle to skin allergic

inflammation (bottom red dotted box). LB, lamellar body, LC, Langerhans cell.
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