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Purpose: Endotoxin exposure is associated with the development and pathogenesis of allergic diseases. The present study aimed to
determine whether plasma endotoxins are elevated in children with atopic dermatitis (AD) and whether the plasma endotoxins are

associated with the AD severity.

Methods: This study included 42 children with AD and 16 controls. The AD severity was assessed and skin prick tests were performed
along with serum total IgE, total eosinophil count, and ImmunoCAP analyses for common allergens. For plasma endotoxin levels, ki-

netic turbidimetric assay and limulus amebocyte lysate reagent were used.

Results: The endotoxin levels were significantly higher in children with AD than in controls (0.039 [interquartile range {IQR}, 0.031 to
0.046] EU/mL vs.0.031 [IQR, 0.019 to 0.035] EU/mL, P< 0.05). The endotoxin levels showed a significantly inverse correlation with the
disease severity in the extrinsic AD (r=-0.414, P=0.017) but not in the intrinsic AD (r=0.222, P=0.426). No significant correlation

was observed between plasma endotoxin levels, serum total eosinophil count, and serum total IgE.

Conclusion: Our results suggest that plasma endotoxin level is increased in the AD subjects than in the normal controls and affects
the disease severity only in the extrinsic AD subjects. Further studies with larger sample sizes are warranted to investigate whether
plasma endotoxin levels have a different effect on the AD severity depending on the presence of atopy. (Allergy Asthma Respir Dis

2014;2:59-63)

Keywords: Atopic dermatitis, Child, Endotoxins, Severity

M B SIS A 4 9

AR O R ofEain|Rde] f1gE0] 7R ek wA ol g g Ao
91 710] GAEIEH FRoblol TR BYES] et eBol T

25 S, 18 SHZNA A lipopolysaccharide
(LPS)2 T W ol ofaha] Thi Aol e Aol ghast  a|=7]28k whgo] ol
1 The M2 ot o] S/ Hold, A% el2lase]  Z4a

¥
MM STk of2] @A S MEolelT ek SMZHES A Ae] Qlck Bt ofmaln

oz gz “Xﬂi &
72 el AT AAA

ASHe ATEE Gfobr] A7lol 4 APEA A proin-  SHA L WL, 0] 714 ohE Tl Ofh FFE WE A
flammatory mediato)?] Y}540] I ER eFER A2 02 FEch s AR W WSk ol Hel, of

Correspondence to: Youn Ho Shin

Department of Pediatrics, CHA Gangnam Medical Center, CHA University School of Medicine,
566 Nonhyeon-ro, Gangnam-gu, Seoul 135-913, Korea

Tel: +82-2-3468-3107, Fax: +82-2-3468-2618, E-mail: epirubicin13@gmail.com

Received: July 6, 2013 Revised: October 12, 2013 Accepted: October 13,2013

59

© 2014 The Korean Academy of Pediatric Allergy and Respiratory Disease
The Korean Academy of Asthma, Allergy and Clinical Inmunology
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/).

http://www.aard.or.kr



AARD Allergy Asthma Respir Dis

9] 43 Afole] SIS TR - el
wheh ol Q179] S 4L ol sl ge] ol2H 4ole] 8
WE4 BEE 2L,

5|59 F3E Aole] ABAE FEsHE Zolek

1. A7 Chad

20099 195E 129717 QA e Aoy AdTE 1)
w3t &4 T Hanifind} Rajka®] X7 |58 W58k S
FO = BIQIth At o At ApEA o & ofsiyirt. of
Euju R SRpet S tde = 8% 5 WS EET B,
2ol % AL 4= ImmunoCAP (Phadia AB, Uppsala, Swe-
den) &4, U 27| T RGNS AlPEGITh - 4575 2] o E 1)
7Y e} 1789 At B, 1% 39| ol uj]
o shxpet 175 9] AAFRlofl A= A 2kl @Al (potency verifica-
tion phase)o]| 4] 2~1}0] = (spike) 4} T]2-0] 50%-200%E HlO{LEA]
G Wmh 525 S Z37] whioll Allsteict. whetbA
2 w40l 42789 ofE u]u| Y] $hRle} 1675 9] g /delo] 25
ek ol A= R Y Y o 5529l H3]e] AAHIRB
No. UCI3RISI0111)S E3}5F9 11 HE Slxje} AAfelo] B & 2|2
HE] AW 5YA S kT

b

2. AMAAR} IR EFXIAIR

TR EL 20 A2 7] & 165 (Dermatophagoides
pteronyssinus, Dermatophagoides farinae, German cockroach,
dog dander, cat epithelium, Alternaria alternata, Aspergillus fu-
migatus, Candida albicans, short ragweed, mugwort, peanut,
bean, milk, wheat, birch, and egg white)]| ths}o] AJd§sI$aL, Al
R R L EC LT oS
AL 2o 3] §O1S HHTH 26 G FAF 02 TS A
AOISAT, TE-2 T AJ3) 155 0] A1) A e 24
SEEER TEELERRERTUECREE EEEREE
mm OJFo|HA] ¢ Tzl o = AREEH 5] 2810 mg/mL)o|
Ofgt RIo] A7|et TAY 2 o] FdHt-so = WsIlth 8%
E0] IgE+= ImmunoCAP (Phadia AB, Uppsala, Sweden) 2.2 =
stk 24 v]gk Aotofal= HHRAINE7|(D. farinae), egg white,
milk, bean, wheat, B-lactoglobulinof| tj$t Eo] IgEE Z45}31 1,
24| o4} ool xl= HAARHNE7|(D. farinae), egg white, wheat,
peanut, Alternaria, dog dander®|| tjgt Eo] IgEE =431} &+
Y 50l IgE+= 0.35 KUA/L o3 A9 L= A ofsigirt. vl
EPAEIol} Bl B 71 o) dke] BHelolA] b Mol
75 b3l atopy) 2 OISt oAT Bl F BAT A5

60 http://dx.doi.org/10.4168/aard.2014.2.1.59

Kim JY, etal. » Endotoxin in childhood atopic dermatitis

THE497](XE2100 D, Sysmex, Kobe, Japan)E- ©]-8-5}o] =43}
o} €% F W9E=2287 EAl= ImmunoCAPL. & ZA4J519Th

3. OlEMIESe| S5E £

SCORing Atopic Dermatitis (SCORAD) Z|4>5 0]-8-3]| 4] o}&
Tl o) 55 EE 2o, B el Aojere|] £57] 4
EO7F E BAEY] S5 EE S70H3ITE SCORAD A= 1
o] wiolol Aleh e, 7 e ZARe) 204%3 S R o] At
Aol wpe} opEnjuiigle] S FEE Blehs
WSS 9] WS ol gto] £ o o '
A, 842, &, 5 F-9] T 0%-100% = 7453
A B 5 A1 7, B, s 93 7
210337 A58 o] GAISHAIT AR S4R0l Aot

el Aol 27 2 27 AR A2 0-1087H B7Hsh

N
ol
B~

S U= = =3

FUsa T S-S HelA 5 HIE 4 (kinetic turbi-
dimetric assay, KTA) T} 2]&F2 o} HALO|E 2lo]A|o|E A|oF
(limulus amebocyte lysate reagent KTA2, Charles River Lab,
Wilmington, MA, USA)S A8}tk SR}2 5 E 3 mLe] ol
< slubd UEFo] Ao Sl el A3 $ 3811 6,000
rpm © 2 4] Felehqitt fejH - S|4 FHOA 10
ulj 34Tt 75°Cof| A 10427 E 2] AEE FEE GESAITH A
2|3k & WAarol A 10467 WZIAFTE B o] Shjoll A ol
A5 SA W54 F=5 A5 50 EUmL =0 35 W
a5 2EF2A op| A E glolAo] E AJoF &-(limulus ame-
bocyte lysate reagent water, Charles River Lab, Wilmington, MA,
USA)o] 8)A]Z131 5, 0.5, 0.05, 0.005 EU/mL 55 2 3|4 A7)tk
EF 50 A} RS Z7F 96 well pated]] E551TE 3 TH
(optical interference)< W ASE] $JsliA] ZH2re] AM&S Aulo|=
2 Akt Auto]l= ZA) g2l WA|(potency verification
phase)ollx] ATko] 3 gk 8]0 50%0]A] 200% Ato]2l -5 A
SjB1gIc). 2710|2712 sl 2B o AJo| = efol]
o1 AJofo] 52 mL| e} ofs AR chol o] Alck
$58 WA W] A SN 358 F 2}
25 Ofl AFOL . 2ol Aol Al2F 100 LS 3 US4 9}
Z}z}o] MZo| H7elet 1 & £33 3 A (spectrophotometer,
Endo-Check from Diatech Korea Co., Seoul, Korea)S ©]-8-3}| 4]

B 5L =S 2o

¥

O
[

o o
[

RE ASHeE B+ B2UAF B SR ARES] B9 e
2 ¥3sIFLk 27 7 Atole] 594 HAL chi-square test, Fisher



2rg ol + ohEsoR s B WS

exact test, Mann-Whitney U test, Kruskal-Wallis test 52 A}-8-5}
ek E Ws4 5t ofE v 10 F5&=(SCORAD #|)
Ato] o] AFTA = Spearman AT H41-S o]-8-510f Le3ict A}
& 5242 93t 54 A=)+ IBM SPSS ver. 19.0 (IBM Co., Armonk,
NY, USA)Z o855Itk P42 0.05 1]9kQ] H9-5 FA A 0=
ogk 7o = Htsigict

2 1

1, BItO] SN 2t 2 Z10] UM ol

1= O
26, 16, 1640130tk A2 £J914] ofEm]u] Y kA2 39 £+ 21
7N, Ul otE Ty SRt 37 + 2070, A2 30+

257) oI R{et 2191 ok ulul R, Weld ofEu|u e, /gt

Allergy Asthma Respir Dis AARD

Aolofl Al /i, A2 Afo] S Hol ] FkTH(Table 1). 9]91/d oFE
T|u| ] SRt A] FAIK O Z FelabA g 271EEke] 7k
o] WTH(P<0.05) (Table 1). £]214 o}E m]T]5.e] Shx}Lo] A
U914 o} u] w54 $Ex} L SCORAD |47} -2 S B
%ITHP=0.089) (Table 1). 2]214 o} & u]w| e ha}tof A jolA
ot ] u Y SRttt A T SAA 0 2 fofskA RN
% AT 4, % W22 EY EX)7F TP <0.001) (Table ).

2.2t 2 Afole] &2 LS4 SE #o|

2 ofmaaiol el HAEe] B 1S4 BES MTHE
o, oF= o] ] ¢ ShAte] Y= 4 7t EAIA 2 = frofehAl =3k
tH0.039 [interquartile range {IQR}, 0.031-0.046] EU/mL vs. 0.031
[IQR, 0.019-0.035] EU/mL, P<0.05) (Fig. 1). ORI XY IR =
7 of ol b slelal velie 2 BRE T, B )
S S vl sk 2jol4 obEuu)ne) ShEol L)y

f

Table 1. Clinical characteristics of the subjects and SCORAD index, total eosinophil count, total IgE, and plasma endotoxin levels in the three groups

Characteristic Extrinsic atopic dermatitis (1=26)  Intrinsic atopic dermatitis (n=16) Control (n=16) Pvalue*
Sex (M/F) 14/12 9/7 9/7 0.76
Age (mo) 39+21 37+20 30+25 0.85
Family history of allergic disease 20/26 2/16 2/16 <0.05
SCORAD index” 26.5(18.0-45.5) 20.5(14.0-30.0) 0.089
Total eosinophil count (cells/mm?) 398 (222-625) 236 (147-360) 145 (75-242) <0.001
Total IgE (U/mL) 246.3(105.7-870.0) 38.0(4.2-985) 116(1.2-159) <0.001
Endotoxin level (EU/mLJ 0.042(0.033-0.047) 0.037(0.029-0.042) 0.031(0.019-0.035) <0.05

Values are presented as mean + standard deviation or median (interquartile range). SCORAD, SCORing Atopic Dermatitis.
*P-value was calculated by the chi-square, Fisher exact test, Mann-Whitney Utest, or Kruskal-Wallis test when appropriate. ' P-value was calculated by Mann-Whitney test to
compare the values between extrinsic and intrinsic atopic dermatitis subjects. ‘There was a significant difference in plasma endotoxin levels between extrinsic and intrinsic

atopic dermatitis and controls by the Kruskal-Wallis test.
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Fig. 1. This figure shows the comparison of the plasma level of endatoxins in
children with atopic dermatitis and controls. P-value was calculated by the
Mann-Whitney Utest. *P<0.05, atopic dermatitis versus controls.
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Fig. 2. This figure presents the correlation between the severity of atopic der-
matitis and plasma endotoxin levels in children with atopic dermatitis. Spear-
man correlation analysis was used to calculate the correlation between plasma
endotoxin levels and the SCORing Atopic Dermatitis (SCORAD) index.

http://dx.doi.org/10.4168/aard.2014.2.1.59 61



AARD Allergy Asthma Respir Dis

60

50 o

e} r=-0.414, P=0.017

40 -

30 ¢

SCORAD index

20

10

0 1 1 1 1 1 1 1 1
000 001 002 003 004 005 006 007 008

Plasma endotoxin levels (EU/mL) G

Kim JY, etal. » Endotoxin in childhood atopic dermatitis

357 r=0222, P=0.426
3
30 (e} o o) o
(@]
25 |
b
]
=
L O
2 o ]
§ o)
15 | oo
10 o] o o
5 Il Il Il Il Il Il I

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Plasma endotoxin levels (EU/mL) e

Fig. 3. These figures demonstrate the correlations between the severity of atopic dermatitis and plasma endotoxin levels in children with extrinsic atopic dermatitis (A)
and with intrinsic atopic dermatitis (B). Spearman correlation analyses were used to calculate the correlations between plasma endotoxin levels and the SCORing

Atopic Dermatitis (SCORAD) index.
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