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&8 (Summary)

- TA4—E LSS FICSASNASEBRIEEFMERD . &
BRAFRED LY. PULF—HREXZMBEZBET S,

(Organic)chemicals in DEP can dominantly enhance

allergy.

- PUIL XS EIWMBDEEL., EEMBEB LR FOHEFICE
USEE (&SNS, (Organic chemicals with particles
can synergistically enhance allergy.)

- COBEERE. WL ATh23A4 T A NAA P EAAY
@%Eﬁ&&(*ﬁ%d‘é (Th2 cytokine are important.)

R JURICEMEL, F— L RRBMETFISEBTLIL Y1
BEIRO—EHREHEH->TWSHA, £2TTIEELY, (Quinons
partial ly participate in the enhancement.)

Yanagisawa R, Takano H, et al.: Clin Exp Allergy, 2006; Hiyoshi K, Takano H, et al: Clin
Exp Allergy, 2005 ; Hiyoshi K, Takano H, et al: Eur Respir J, 2007.



thDIRFILFEMED
tOFUILF—EKE~NDEEIL?
(Effects of the other environmental
chemicals on allergy)

IRIEIEFEME DS REE~NDEE
I EMIZEEf9 5 in vivo ETIL
D EFFEEFREE

WMILITBUEAN EIIREWZERT
E IS
FERR17—19FE




He =2
==

(Background)

IREEFEVEIXFLEMLTEY., 0
BEZEZTRONBACHCTILEND
5. T REFEMEDRERREZEICONT
T RKERZFICIOTHMNGEEFKIRED
HRTEIEMERERRICLSRE-TL
ILE— A, B 1TE8ETTEHET S
SR EENDEELVSH AN BEFHET

SHEEMELTINS,
(Low dose effects of increasing environmental

chemicals should be evaluated especially with
neuro-, immune-, endocrine axis.)




[PLLA—EEOEM-IEEICEHLIREERELT
RIBILEMEDFEEEZZEREIT NE!
(Can environmental chemicals enhance allergy?!
Lesson from sick building syndrome?)

[ 9PN REEMEEE TSI R )—IVEEEBIICRONDIEEMEDRERE
X T7PUILX—ERIZETAIARICTUIL S —EROBEELLTREALLTLY,

* E!‘h ﬁE%E'jPL/}L - o)ggég'ﬁf*k (s
)’ g, FrE—tE R

A e

R -5 )

SR ARRY
B8 1TEBEL 7 £RERE

FEEE 7 B8 T

REREE

M- THROTE -ER N5 - £TER DRE - ER

WAGEHILEYMEL T LI T —RBEEET S REELHHM
5 - R H T ADELNHSD !




B Y

Al
fE-7UILX—RICESELS T, BiELYE

MEBEDEEZ LY S -dLRICFEEITHIE
MAJRELE in vivo RO —=2F T )L, in
vitro R2—=_J ETIILEEF (- #REE) L.
TR, HEEZz—BROEEDIC, B
HDRBILFMEZEZRRELTEDENEZE
TREET B,

(In vivo and in vitro screening system, which can
easily evaluate the enhancing effects of

environmental chemicals on allergy, should be
developed.)



AARZEEDHE (Results)

(Lin vivo RO —=U T2 &HIEEMEDTLIL
XF—IEESZEM (in vivo screening)

Q)FUILX—HEEZEDIYBEZLHRY)—=25
FEDRRE

1)DNARAYBT7 LA ERAWEREMR I —=F FiE
DEAF (in vivo screening using microarray)

2)IEEMRRETAWVEEZRAI)—=VT FEORR
(in vitro screening)



PUILF—BELEZTET S FEDRRELIRL

(/in vivo screening model)

RIBILEMEOT7UII T —IEELZEERAMLSS
in vivo screening BT JLEDHDNDHONIZERICEARE LTINS !

RN BB~ DER g - TR~ DR

I;)ﬁ?Ei'PE?k)b%/ Endocriological effects Neurological effects
PFOS, PFOA

FRIVBIRTIV %

= in vivo screening®T )L BRIE .
RELFME (ERSEEHY) FLIFY
Environmental allergen

: (sensitive animals)
chemicals

1
RE-TLILX—E~DEE
Effects on immune system and allergy
FULX—HREDEREE, MBOREHELBE, EREMS FOBEEFRE

Symptoms, histology, molecular changes

BT

assesment




xR EHiE (Materials and methods)

@2 Group
N 1) Saline (10ul) + vehicle (olive oil,

\ .d. 100u1)
“ip. DP 2) Dp (5 ug/10 pilbody) + vehicle

chemical 3) Dp +chemical

4) Dp +chemical Mite Extract Der p; Dermatophagoides pteronyssinus
5) Dp + chemical (PreaveS = OR R, SHH)

_563 Dg + chgmical

NC/Nga o" 8w 22-25¢g

9 10 11 14 16 17 18d

saline or Dp v vV V ¥ vV ¥ ¥ \
vehicle or chemicals v V Dp V v

Y

sacrifice

FHiEHEE
v'clinical skin severity score (&Dpf&& 2455 (ZF1{)
ENEIcoE. MRIR[EIRA. 5. FIEHE. FE
ARRBE[O: L, 1 BREE, 2. (hRREE, 3. EEE| TRl BRIF12R
vESTERE (BRROIEE. £DpiR 524k IZFM)




JRANVBOITFIAXVIIETNE—ERERXFHETS

DEHP enhances atopic dermatitis in our in vivo screening model.

HE stain Toluidine Blue stain

Dp+vehicle

saline+vehicle saline+vehicle

Dp+vehicle

(%100)

DP: #=FL 7Y (mite ———
allergen) I *t--_
DEHP: BB ITFILAXUIL ,Ls %

Dp+vehicle

-/"'

(x400)

saline+vehicle Dp+DEHP (20 pg:bhbh A BHEM
Takano H, et al.: Env Health Persp, 2006. ISRREZRITHERDE)

' <§.'40'0L.




DEHPIZ7FE—SE R ERFIEES S
DEHP enhances clinical scores

—@— nontreated

—O—saline+vehicle

—A— Dp+vehicle

—/\— Dp+DEHP 0.8 pg/boc (4.8 pg/kg/day)
—— Dp+DEHP 4 ug/boc (24 pg/kg/day)
—{— Dp+DEHP 20 pg/bod (120 pg/kg/day)

—e— Dp+DEHP 100 pg/body (600 pg/kg/day)

5 8 10 12 15 17
Days after sensitization

*; p<0.05 Dp treated group vs. nontreated group and saline+vehicle group

** p<0.01 Dp treated group vs. nontreated group and saline+vehicle group

#; p<0.05 Dp ext.+ DEHP 4 pg/body group vs. Dp+ vehicle group

{l; p<0.01 Dp ext.+ DEHP 20 pg/body group vs. Dp+ vehicle group Takano H, et al.: Env Health Persp, 2006.




cell number/mm

DEHPIE KR8 #Z=EBFHICLIRET S
DEHP enhances histological findings

mast cells : :
u granulated s . €0sinophils
mmildly degranulated Kk *k
8
mseverely t t
degranulated oy
200 -
<
E
o
'E 150 1 * *k
>
c
8 100 -
50 A
0

nontreated saline+ Dp+ Dp+ Dp+ Dp+ Dp+
vehicle wehicle ~ DEHP0.8ug DEHP4ug DEHP20pg DEHP 100ug

nontreated  saline+ op Dp+ D] Dp Dp+
vehicle vehicle  DEHPO8ig  DEHP4ug  DEHP20ug  DEHP 10049

* p<0.01 vs. nontreated group and saline+vehicle group
t; p<0.01 vs. Dp+ vehicle group

Takano H, et al.: Env Health Persp, 2006.



FLLX—RBEZEZLVE 5 - DEICFHHE T 5 FEDMFE

Improvement of screening system

RN DEE g - TR~ DRE

BRERILEY /\///

34 screening®T /L RE .
) ser _ TLILSY
B (L2 E (FICH B2 A - fH)

= s
RE-TUILX—BM~DOEE
FULE—EHEOEREE, SROXEREILNE, RXERSFORET R

Ll
— 1

DNARAYB7 LM ENBIFEMBHF ELETRAL. BHICIEEZE4LETH
TELHEESFZERZERL. ;EAT S (DNA micrarray)

+
BEE#Ra%Z BU\=in vitro screening & ZH R T 5
S D E—

FUILX—IEEE % Si(easy)  iE(rapid) - 5. (broad) - & % E
(sensitive)|Z§E{fli TZ 5 F i&(evaluation system)Z
BREH-BHARTS



AR RE DR

(1)in vivo RO —=2 51 &B{LEMEDT
LIV —IEE &

Q7LILF—EEZEDOLYERLERY)—=
2 FEDEZE

1)DNARA Q7L AZRAW-ERI)—=T
FiEDRF (in vivo screening using
microarray)

2) IEBEMRRERAVEESRRAV)—Z VT FED
BAF



DNAYAoO7 L AZ&AL =

EHRYY—=2 ) FHROBS

Group

1) saline(10ul)+vehicle(olive oil, 100ul)
2) Dp (5 pg/10 pl/body)+vehicle

3) Dp+DEHP 20 pug/body

NC/Nga o' 8w 22-25¢g
-5d 0 2

saline or Dp

olive oil or DEHP 20ug/body

HREBTR REZEH WEEETTA HWETHR
1st 2nd 3rd 4th

in vivo gﬁ'J—:/7'=E7'-')M:3’$H'éii1£?%ﬁ?£§]’& RED
(- ETOEERREICBWTERTT S, BITEGFORMD. (RHID)
DI (th;hﬁ’”;exyl) TEHTHRETERRT Do
phinalate We examined global expression of genes in our in vivo
(DEHP) screening model at multiple time points, and selected
biomarker genes which show changes at earlier stages.




BNt~ BT HCcDNAR AT L1
Methods for microarray analysis

ear tissue .
Biotinylated Fragmented

0 total RNA cDNA VT \w\ cRNA

N
Hybridization

Group

1l.saline+vehicle

2.Dp+vehicle
3.Dp+chemicals(DEHP20 pg/body)

Affymetrix GeneChip
Mouse Expression 430A

I:I (About 14000 transcripts)
ll

Affymetrix Microarray Suite 5.1
Normalization ~ 4PE/group&L., F¥EMtotal RNAZT—)LLT
BRIV TIVELT HBRICHLT, 2.0<,
HAHWNI<05 [CHRBEEB T HRIEFEHE.

GeneSpring, Microsoft Excel




=8 T NEHEZE RO S F R IR
Microarray analysis using lymphnodes

\ Group

@2 id. 1) saline(10pl)+vehicle(olive oil, 100ul)
20
I.p

2) Dp (5 pg/10 pl/body)+vehicle
3) Dp+DEHP 20 pg/body

NC/NgaTndCrj (NC/Nga)
& 8w 22-25¢g

saline or Dp (i.d.)

\
olive oil or DEHP (i.p.) v V

Microarray; GeneChip Mouse Expression 430A
2[4 3T DEIMEERZE 1TV AT /group), FhENTHIHSA-EEF
(2.0<or <0.5)THELTW=AF DT FILEEOFHEZE LE

BHOEERICKY. 500550 EEERR
FEEBL, PULX— B EX 1M
I BDNAFYTEERLT-




AR RE DR

(1)in vivo ROY—=2F 12X BILEME DT
LIILX—ig B &5

Q)7L XF—RBEBEZBODIVERERY)—
—JFEDERFE

1)DNARAMO7LM1ZzAWEE RO ——Y
JFEEDRF

2)IEEMRREAVEEZRIV—=VT FED
BA# (in vitro screening)




IEEMERZAL-
BERD)—=29 FEDRF

In VItro screening system

PR R (B RE k) - B4
& (APC, splenocytes)
b ) HRRREES FORT
gh:jﬂci FHEIER  SURRTHEE
> FEARRE - 1) > /3BR (lymphocytes)

ﬁﬂiﬂ‘ﬂﬁﬁﬁ?@ﬁﬁ e in vitro
FAMNA T ERAY =4
e ROVY—=29
AR EHRE (mast cells)
TEANATATI—FEE
YADA TENIVESE
SFEEBR (eosinophils)

and/or FHEBRES
YACDAD - EHAAVEERGE

FLILX—RIGICEHSRERLSHBOEEREZRA T,
invivo DERE R T BEYE S in vitro ROY—=UF FEHIZTDVDVTREILE=,




(A°

B F
(CD80, CD86)
%59 F(CD11)
EEiE<T—h—

“IL-

class Il

YA DL -
TENVEE
cytokines

N EDOEY BUR) diEHR IR E P RIR R HARIZER
UVAENBL@. MIBER/NEEOIVRY—LIZEEN
THREIN@). RTFRFREIMHCOS RN FEEE
LCHifaREIcIZREN D),

ZORMBEBRIITCRENLTALNA—THIRIZEGEZON
H COIR. BIAL THEIRIE S FThdiRR R
fa E»B7(CD80, CD86) ETHAR _EMDCD28/LFA-1%MD
HEER@OMDBETHD,

RAIFHIE B LA BRE

IFN-y 1

-=Z

~\__-|._7_/
IL-4,5,6 1
B\ ¢
o S t;{ 1gG2 wEl le;xf‘(
BETR gGza g
eggopﬁug IgE\
lECP, EPO lP—igtDazrnine J ;

PAF AR Ra
T Mast cells
dllel{



AREHAFXN R THRZAVEER XHRETE

In vitro screening system using bone marrow-derived APC
NC/NgaTndCrj (NC/Nga)
~RENEEE~  EERoNE
. MHC class 11, CD80, 86, CD11c, DEC205% F M 17

| TARC, MDC, IL-12, IL-18DE &
# S HIR (Dp) BROFURIR T

B aEsER : 7 - Ty ;
Bone marrow cells femule
LEME~DIESE
GM-CSFEFHE T TIHE f'ziﬁ;ggjju ttimiiﬁ Exposure to chemicals
245
— #-%%%%
assesment
3HH

‘(L’.?—%E’\U)ﬂ%?‘& 23k )l (+1I:—T—¢%E)

assesment
68 H




NC/Nga< A
(& 12-15 wks) <sRILFEME>

inVivoCREERERDEEMNBOOLNF-LLTD
L mEE EBRISRIRLE,
‘A.
RIS ITF ATV (DEHP)
J5)LEES A4 /=)L (DINP)

P .
EX7x/—ILA (BPA)

{E22¥'E chemicals(0.1~100 uM), 24hrs
% E (0.1nM~10 uM) + Dp (10 pg/ml), 72hrs

#RRRE S F DR (surface marker expression)
(TCR, CD3, CD28, IL-4R, MHC class 11, CD80, CD86) - FACS

Th1/Th2 ¥ +HA > ZE 4 (Th cytokine production)
(IFN-y, IL-12, IL-4, IL-10) = ELISA

F=FL 72 (Dp) RISGER E5E
(Allergen-activated lymphocyte proliferation) => ELISA




#53% (Conclusions)

FLILX—BERELRERREICKIVEHEST HEMNTEEL in vivo
égﬁjﬂj/y ETILERAN. EHOBREBELLEMEOTLUIILX—EERLE
BHNRELEMEO— 5. HEEOTLLBIZTILE. £/ 8. EX
IT/—=IVA RVJVELY  AFLUEN, BEHiED No Adverse Effect
Level (NOAEL) iaf5. LI, JVEAETZLUILX—EBEEAEZRIET
HETEHALMLE=,

DNARA/O7LAZxAW-EHRY—= 7 FiE LR R R (1K
ﬁ%&%ﬂﬁﬂﬂ%%ﬂﬁﬁ L7z invitro ROV —=2J FE%FEL. TDOEH
J:UF&!}]':E:'C‘;JS.FETEJZE&\ in vivo A9 —=2 7 % SRR DB L% in

vitro AD)— = FRERET HEMNTE L,

We have developed /n vivo screening system using a murine model of
atopic dermatitis, which can evaluate the enhancing effects of
environmental chemicals on allergic diseases in a few weeks.

Our results have indicated that phthalates, quinones, BaP, and ST can
enhance allergy at relatively low doses.

We are now developing and improving screening system using microarray
and /n vitro screening system for environmental chemicals, which
correlates with their /n vivo effects on allergy.
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