NMCC 22 2015

PIXERIZKDEESIRTILDFEOZLAEL LV

AT LABFDBEENDIEIZDINT

FrRMESD 1 NS 20 MR RE S, kRS 4 A M5, B 6

VHUR ER R RS
113-8510 W ALA U X5 1-5-45

2 KRR F KPR F R 2R
565-0871 KR M T LA £ 2-2

BMTEERY A a bt ¥ —
020-0603 “& FIRFEIR TR 23 A 348-58

4 Ry KPR FPEKEE « BRI A IEE:
852-8521 R IR SCHMT 1-14

5 FR RS T
112-8551 HAEHISURIXFEH 1-13-27

6 REAPRIERL 2R
861-5533 REALAEATHTALXANIRHET 325

1 [FLCBHIC

7 ME—VEREROIFIN & TR A RR T2 2 &2 B E LT, Rk 17 AN L0 VT a2 3T/ 2
AT Cars— FREZBME Lz, T LT, ERHDAWITERL 1 hARRSICBIT S 32EHEOEEZI R T L E
ELAEB 10 PAETOT b E— R ERFIE & OB 2 FRNMET L, 7 b E—FIE THIE T L 2 L
L=, 7 b E—PER SR DRI bR < BT 5 DITBEIER (FEHRE) Thor=id, FHEREL 1T
MNTIZ 2 DOWEIFR TN (AburFoursitly) OFEMENRED B, BEIXTIVOEZERH~D
AIREMEZ R TR RN G O T,

ZOMWFAEICBENT, 7 MY —MEREROBIEEZ TRT 20U RAT v 7 BT VITEEE 66%, FrRE
T0% T o7, SHRHFIETHNEE O L2 HIEL T, 6 %D 6 il > - 7= b OBHEE 217
72, 834 MORET-DH B, BIRE~OWH N ELNT-DIE 209 #1 (25%) THoT=, VT v a X

55



NMCC 22 2015

TR T E R o 1272, BIREICB VT, 1 ADFEEZE 2 [BHIE L TEARNT Y 3 2 344 -
WIET 2 2 & T, Met#it %z LT 2720 0x K2t L T& 7z,

HARIIZIE, 7 P E—MREER & OBERRD SN A barF 7 AIOWT, FHIMEZ B (FEZ 4R
DOIFHE) EHRERRSE EANSED) (IS5 Z 81k, EMANSEERY B Z Y X7 #HEEE 2 KD
722, IHIT, & %@k%é&ﬁl%%%#ﬂﬁék@\@AW%&%@Z&7FWQWK%5%%(%ﬁ
AUFHAIRE ) &, @QFBEZORIUIEIC L 5824 LUOOPIXE B — 20BN EICL 5E%E (QLB®xAD
BT TR EANGEY EFES) IO T 52 L bRkA7 3, L, IR T VEICHEFRRE TRk~
T, FCHEEZE -MICEI X TVCEAT D Z LIXREECTH D4, 32 FEO I % 7 /v ORI EE O/ Fi
FRPEIZ SN T A DIZHSET H HEEIRE L2 4,

ABFZED BRI, FATHIE CIRE SN BT iE% | BATIE L ZR AR DR T THE L7 — 2 IZE i
THZELICKY, BBEORLNMEZRGET 2 2L ThH D,

2 Ak
2.1 FRAEXRR

ERRITHELLH ~ PR 1811 A ISR [ TN CTHIEE « $EAE L= R0 9 B, @ il 17 = il 2 FLSh VL RER2 I oD 1
MAEZ 10 AEEZ N 2%2 L, RAEXECIVRAER IPEONTTF 25 LT 5, %E%
FOLVEREFREZR R & L T10004 (2000 N) %%V | 13fiz% 0 pEM AFF & TTHaR O /NER O 1z &
FhE Sz, fEFE LT, 10368 B RIEN S LI, 202 H10h A2 252 Ltl%i%m%@aw@
Tholo, 6FZOBIFHAE TIX, BEEFEITN25% (65K2096]) Th -7z,

22 EZOFER - BERAMEEBLUERIRIIILEDRESEH

BEIT, B TR AT I EHWT, RAEL 2D 3~6 KRS, BHICOWTE, 97 Uy
Mo, BEOEIN bem FRELD 6 A, 10cm f2E 5 4 K, 15ecm BER L 3 A X HZE L L, LTSN
TIE, BREEBALIEEE T, WEICKER 2em L EDOFEEZ 6 AL LEZHLZ L LTV,

K ERRERE D D TN KN O FH IS SN2 BT, @A TRREA L 21T W RIS 64, RlR
TR, BEAET NV LEER. RIENDOEIEZR 2em BIZHIA Ty ML, Ee D EbRnWE 5 F

Z3ARLLET L— MZAEY £11F € PIXE HIE ARBAESMERL S Tz,

BRI A FER KR A 7o ba ot o ¥ —Z6M UUBITHE & 13 B2 2ESME T T PIXEAIC LY
EEPO R2FHD IR T NELEGT 56, BIpDWESRMLEEIL, 77 77 —h v 7O H D PIXE £ —
LA RNy =B ZRI-TEMES 77 74 NES L, PIXE B — AN AT L ARICHS S RiE%E
B9

CTOFMTTCHESNTET =4 %, AT U VAT =4 LIRS, E78E OKM FCHIE S 2 T
DT —H %, AT T — 4% ) LIRS,

23NFBEADIRIILDDFE METFHEKE)

2FHHD IR T NVORFEEATH -0, LT (2) @R L, BETO R2FHDOI X TV E 4D
W REE T D 4, AT T — 2 IOV T O ER R A2 L FITRT,

(ARf) S. Cl. K. Ca, Ti. Fe, Cu, Zn. Br

(B#¥) Na, Si, Sr, Pb

(C#¥) Se. Hg. Cr. Ni

(D#£) Mg, Al, P, V., Mn, Co. Ga, As, Rb, Mo, Nb, Ag, Cd, I. Ba

56



NMCC 22 2015

BRI (RHBZE /v — DA HL/ 5 ) %0 L7=% . 2 [MOBIEME ORI 21/ % . SRS

FRENEHERT D, 2. EANT T LAZERL, FFEDOHMITEBTEDNE I NERET D,

2 BIOWEEDZEDE XA N7 T NEER L, BRSNS &2 T 5, ERSMICEZIX, 7

VHLBRELFMTZENTE S,

ZIT, A QEIORIEMOE) HBESSA

WAL, DREICOET 5,

(3) AR E af é:ﬂﬁu\l?‘ﬂ/\ﬁfza ZRET S, FARNDHE & BIZART SO S s (%i@
HIRHRIRAE) e LALIEIC K DRAE (MFMREANTHD of ICHfE L, RUEDIRNZ ST 5,
(LNOF: #09%%@m#ﬂ #%@%A#méw:X7wiAﬁ_ ﬁ#é%@mﬁmhﬁ%
DEIERRENI X T ML, (DOFRR., FEOHMIERTENL B B, MABNFETE T
L C RS T D,

W, RRZED BT ERIZEL T,

(2)

HED IR TNMTONWTDORI, LATOFHEEITS, =373

3 #BR

ATV VAT =IO THIE (1) (2) (3) iR L
e

(A%f) S, Cl, K, Ca, Ti, Cr, Fe, Ni, Cu, Zn, Br
(B#£) Na. Si., Co. Sr. Pb

(CH#¥) Se. Hg. Mo. Mn

(D#) Mg, Al, P, V. Ga., As. Rb, Nb, Ag, Cd. I. Ba

ZHo32BEDO I R TN ESE LR EZLITIC

ZOWETIE, ABEL Y Ca, Cr. Fe. Ni, Cu. Zn. B X Y Na. Si. Co. Sr. Pb, CH#tX Y Se. Hg.
Mo, Mn® I R 7 /LD THiEd 5,

FiE() EQDFERE . ABRIC OV TIEKL (A) 12,
R L7,

m%%ﬂmm%

06 04 02 0 02 04 06 1 06 04 02 0 02 04 06 108 04 002040608 1
o

BREZHOWTIEL (B) (2, CREIZOWTIEXL (C)

0.6 04 02 0 02 04 06

05 03 0100102030405

6
5
4
3
2
1
0

0 1 2 3 4
In(Cr1)

2 0 .
2 25 3 35 4 45 5 55 6 0 1 2 3 4 0 1 2 3 4 5 6 3 4 H 6 7 8
In(Fet) Sart(Ni1) In(Cut) In(znt)

In(Ca1)

X1 (A): AT LATFT—H|C
TEE 1B HORIEM (REh)

BIID AREOLBIERL OS5 (LB 2[HDEDE X T T A
& 2 [FH OREM (Fedh) Ail)

57



NMCC 22 2015

Jﬁ%THWXE. j;ﬁﬂﬁﬁﬂh

45 -1 05 0 05 1 15
a5 g

J/Si

JCo

A5 -1 05 0 05 1 15
5

sart(sr2
Sart(Pb2

0 5 10 15 20 25
Sart(Nat)

0 5 msns]j 20 25 05 1 15 2 25 3 o o5 1 15 3 25 3 35 4 as 0
art(si1) Sart(Co1) Sart(sr) 0 1 2 3 4 5

Sart(Pb1)

1 (B): AT U VAT —XITBIT D BEOEBESSLO I (EB 2 [HOEDE A NI T A
TE: : 1[EIEORER B & 2B HORIEME (el #Bhx)

15 20 25 o 5 10 15 20
Mo_stain_1st Hg_stain_1st

Mn_stain_1st

1 (C) : ATV VAT —ZIZBIT D CROELRELMSE DA (BB 2[ROZEDOE A N7 T A
TE: 1A B oMEM B & 2= HOBEM (el HAmx)

WL, EOE AN T LBRERSAICIEMTE DERF D300 %,

B BIZ OV T, ABRIREEIEAAIRETH Y (K1 OFRWVERZSH) | BEIIOOAT YRR RE

PFEFRIZ 2> T D (K2 DROFEHZZM) . CRET, FHRIRERZ PSR b (M3 ORW=ATF 25
M) 7,

FIE@ DR R A, ABEICHOWTIZ 2 (A) #1112, BEHIHOWTIEX 2 (B) (2, CEIZHOWTIEX 2
(C) TR LT,

log(Ca)

log(Cr) log(Fe) Ni log(Cu) log(zn)lo
0002 0.004 0,006 0‘0}; 01[1? 0005 005 0025 003 0.0; 0002 0003 0004 0005 0005 01 015 02 Tzs r_oja 0001 002 003 0‘[;: 005 0,0? 0002 0003 0.004 L;asﬁ
T 2 6.67 T : 2.23 | | FHIE ¢ 3.90 TR < 1.76 FHIE - 2.88 W 2 5.19
TFRAE : 6.69 Ll : 2,18 | | A : 3.87 P : 1,71 L : 2.82 P : 5.23

K2 (A) AFED AT MADSTRITLEIEED L A R T A (AT L AT —X)

58




NMCC

22 2015

0

10 20 30 40 50 60 70

L |

020 40 60 80 100 120 140

|

0 2 4 6 8§ 10 1

B

0 2 4 6 8 101

J/Pb

SEHME - 10.116 I - 11.164 I : 1.174 SEYIME - 1.750 TEHIE - 1.634
R : 9.729 R 10.540 HRJ i ; 1.292 HRaLfif : 1.782 thafE : 1.636
2 (B) :BREEODANY MAGHITEIBREDE AN T T L (AT VAT —H)

b L L&~

05 1 15 2 25 3 35 4 10 20 30 40 50 60 0 2 4 6 8 10 12 14 16

SEHE - 0.825 H{E : 3.511 H{E - 3.298
HfE - 0.717 L ;2,962 Pl 3.215

?iéﬂﬁ 1 0.626
FRIAE : 0.540

X2 (C) :CREDANRY MAGHHIFEIBREDE A RN T L (AT VLV AT —H)

AT NVFRZED KN TN T A ORE D7D & HLiE %
L7,
2 (A) IZ2oWT, NEHEORFEME L R NI T LOREIOREZ LD &, AT FVOHTICE S A

DHEMEIZEE L T/RhEWZ L0305,

W2 THPITiE, %2 2 7 VO RIEE O E

1: ABCB T AEEDDIR (AT v L AF—X)

S EARSK @{x#ﬂ%ﬁk ARG N VSRR Wéc:% %Az
(1)+(ii) (1) (ii )

Ca 0.322 0.035 0.001 0.034

Cr 0.082 0.051 0.009 0.042

Fe 0.050 0.035 0.002 0.034

Ni 0.074 0.058 0.023 0.036

Cu 0.284 0.029 0.004 0.025

Zn 0.152 0.022 0.001 0.021

F1ITIE, ABRCOBE SN IR T NVORBREO R R L DTz, 72L& 21E Cu TiX, BRDEE (B
i) 0.313 (100%) Zxf LT, fEARMH2 0.284 (90.7%) TEANDEHL 0.029 (9. 3%)\ EHERE A
1% 0.907 LRtR SRS, Fo, BANSHD S B, A7 MVREESHN 18.8%, (LEIC L HRizsrit (bl
Fera M AN L) 728 86.2% CTdh D, 1~ T Culd, HANHICH L TR ﬁﬁ?ﬁ>j(‘°é<< BRI K

59



NMCC 22 2015

XV, Fo, AT RMVEENIEEICE L TORNSWET TR, BERZEOTRTH, MEICL D08 (W
Ferp 8 AN IS L TH AT BRI/ NS W E W FERIME S, Cu lZEEOEEEN SN E S
25, AR INIZ 10 2 % 7 WiE, IZIZFRBROBE A AME 2 5,

—F., K2 B) &2 (C) Tix, HEMOFHME L OPREIZHARTE 2~ 7T AOREOFAED K
TNDT, ALY MVSHTICEE D REENHIEEICHE L TREWT &80 5, FEEE, BHESLCCHOI XTIV
\CRRZED R A5 & (EIC K D820 8 (M2 EANSE) OFRMARECTHY | RIEMOE#EME
MMENZ EERBR LTS, ZOXEIRIRTMICHONTIL, 72E 2IF 2 HHEIE LT, Z O SEHE 2 BT
FANWBZEDOR RIS OBREE LU,

J71E(Q2) C2E OB EME D ZEN ER AL 2 WE A IXDEICRE L7=28, DERE. IEME 2 B HH R AR
DOENRERD2%LLE L 1AL EDO A BITFEEMIBENRNWI 2T L Th-o7- (£2), DEEDO I X T /L0
HBRA R OE S, Ag, Cd. I, BaTIX100% & 720, #Eb bR ShanoTz,

* 2 : D ORISR ORIE

JLHR 1 B H o HRAARmOE G 2 [[] B OB H RFK R OF S

Mg 55% 51%
Al 48% 49%
P 48% 45%
74% 72%

Ga 88% 91%
As 61% 60%
Rb 37% 33%
Nb 54% 45%

AT T — 2 OFSERER E AT VAT — X O R EZH~% & Cr, Ni, Mo, Mn, Col 472 5t
WS, 250 32TV TIEIEMEOHEINE X O H IR R OB 83 57z, Felc >\ T,
[ U3 Th oo, PEEOKRIERIEIMA BT,

S5, FRENDOT—Z O 2 EOMREHDOFLMED e 2 w75 La i+ % & Fe. Cr. Ni. Mo. Mn.
Co TR A2 615, Fe OMYYfHEIT 16.815 725 51.728. Cr 1% 0.919 7> 5 9.976.Ni (% 0.837 75 3.120.
Mn (% 0.106 7>5 0.825, Co 1% 0.186 75 1.813, Mo % 0.659 7»5 3.511 ~&, K& ML Wiz, AR
DYEEO e A 7T LD EZX 3 (A) . BEEAZX3 (B) . CHAZX3 (C) 1277,

0 20 40 6 8 100 12 =t
0500 1000 1500.2000 3000 4000 00M 0 6 & 100 120 01234567 8910 036 91215182 2427 30 020 40 600 S0 1000 1200 1400

| "W N W W N

0 S00I0N00 W A0 N 4 @ & W0 L g n o @ @ 0 1 001234567891 0369151822230 0 2040 600 80 10001200 1400

3 (A) ABEOEHHEOE A T T D

60



NMCC 22 2015

Na Si Co Sr b

LI e o s e e e L L R B B B | L L L B B B B 1 T T f L L B B L L N |
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700 0t 2 3 4.5 6 7 8 0 5 10 15 20 25 0 5 10 15,20 25 30 35 40
0 100 200 300 400 500 600 700 0 100 200 30 40 30 60 70 01t 2 3 45 6 7 8 0 5 10 15 20 25 0 5 10 15 20 25 30 35 40

M3 (B) :BHOVHEDOE X T T LD

Mn Se Mo Hg

U U ol U U ‘\h:\l:n\\\\\\\\\\ MR T T T T T
0005 LS 2 25 3 01234563801011028 0051152 263 35 4 45 5
0005 1 15 2 25 3 02 4 6 8 100 012345678 910111213 0051152 253 35 4 45 5

X3 (C) : CEOEHMEDE A N F T hD L

2 BIOHEEDSEE DS BN RSN -T2 I 2T DH b, Ca, Cu, ZnlZoOWT, a5k
TiZe T — % (EEMESRME) | fitihad 27 VAT —2 & LA %X 4 (27 L7z, Ca, Cu, ZnlZiX
ENWRIEOMBEBIRDN A2 B 5, 2 [EOREEME O FEE THARICE B R STz 6 T 7L (Fe, Ni, Cr,
Mn, Co. Mo) IZDWTiX, FEROHUAMKA K 517 LAy, MBEBMRITAIL, AT v VAT —Z TR K
ELRoTWNBZ EDBGN5,

120 800
3500 -
700
3000 | 100 - .
Cu 600 -|
_ 2500 80 _
5 ® 500 |
o 2000 K 9
1 I
5‘ 3 60 5‘ 400
d ] ¢
¢ 1500 - $ ]
z LI 1 Z 300
1000 S egmte o 200 RZ' =0.91
20 | . 2 4 :
0 . R2=0.90 =
0 T T T T T T T 0 T T T T T o T T T T T T T
0 500 1000 1500 2000 2500 3000 3500 0 20 40 60 80 100 120 0 100 200 300 400 500 600 700 800
Ave_Ca Ave_Cu Ave_Zn

4 4 : SEATIRIIET —Z @ 2 MIOREEOFEME Bl & 27 > L A7 =2 O 2 BIOJEMOFEE
o (i) O AR

61



NMCC 22 2015

120 10 30
9 . .
100 s e * . R
Fe 7 . Ni Cr
. 20 e
_ 80 - . -
3 T 6 . . B 2.
o R IR 7 s | Ve
£ 60 3 serth 9 J
g g 4 sl . g .
< < 3 II.I. < 10
40 .
2 o e . s
20 1
0 . o
20 40 60 80 100 120 0 1 2 3 4 5 6 7 8 9 10 0 5 0 15 20 25 30
s R Ave Ni
’ 21 12
4 .
10 .
B g Mo
3, Mn 5 CO ® 8
8 i) 1 i i
B 258 4 [ K3 o .o
< ] o . 2 6 ",
= 5. 8 3 > S,
d ¢ 3 e EEA o .
Z 15 z fos o e,
20 |8 e iy
. B
1= 2 :k‘ .
> 1 z- . X O
05 |fe . :
o‘ < 0 e* .
ok 0 Smme
0 05 1 15 2 25 3 35 4 45 o 1 2 3 4 5 & 7 0 2 4 R 6M 8 10 12
Ave_Mn Ave_Co °

4 5 SATHIIGET — 2 O 2 BIOPEMEOTHfE (Biflh) & 27 VAT =20 2 [BORE D)
o> (ftdh) oHcA

FIBRHRAARNG DU SN T, Fe lZZMR<S 0D EETH -7, Cr L NI 0 (&flhomtish

72) £720  Mn- Co* Mo (Z2OWTH Kl 3 541, 3 5D I R 7 /L T BRARGGE D EIE 258 10%
UT &Mootz (3) .

% 3 MHIRA AWML OEIG O ek

FEATHARSE AF ULV AT —H

I HHORMERARED 20 HOREEIREO | 1 EHOREERAED 2 1 H R HERRED
PR B2 B2 £ )2

Fe 0% 0% 0% 0%

N1 12% 12% 0% 0%

Cr 22% 17% 0% 0%

Mn 76% 78% 6% 7%

Co 55% 52% 10% 12%

Mo 41% 45% 2% 2%

INHGHDOIRTNIE, AT U VRO ERES TR E Lz, TOM 26 HD I 3T /WZHOWTIE,
SR REOEBEVITR bR o T,

4 EE

PIXEEL — 2N AT v L AFNCHRF SN B L Z 2 DN EWE TR RE S5 ROREIZ, S X7/
SEETEDOZ UM ZRER L TWD EE XD, PIXESHIC L 2RI 2 T VOMERIT O 7= DICIRE L=
FIENENHERE LT 2 L DR TE 7=,

62



NMCC 22 2015

5 {1k (RIERZEDHE)

PIXE {EIC L 2 BEI X I VAIEMEEZ X; & L, iFHOFE (i=1,..., n) @j%ﬁ@#ﬁﬁ: (j=1,2) &
THE Xy =w+6; ERSND, TLIZL, w1 FEME (ZO5HE V() 1IMEAFDE of ) ZE L, 6; 1%
TUBLBELT D, Thbb, BE 6 ORERE 6; 1%, H%)—OV@J—@ (of AN
[ O A oY e S

HEMEDSH V(X)) TRbbRSE & of L7258, BoB=MAMIBE-EANTHETH L0 5,
af —0, +O'] NI A/RVASN

. MEHARNGE of 2. O WHEEEHIER ;) &, @B IOV@D MLEIZ & DiEe; ) (o
é_& i@J?Ik&é REDRE STRETT 5 ZENATREL 72D, T D DR %iﬁw TWSLEF D &

Xij _#L+6l]_.u'l+€l]+el] (bbb, WEE=EE+HLEIC ié*h%+%ff!iéﬁaé%) A VACKE
72U, BAEITERASMICHED LT 5, Tbb, V(e DR E AV, (EIC X DFAEDSHE of L3
T &, ej~N(0,v3). &;~N(0,02) Zilil=d, ZDLE, V(;) = of = of + v} 75>EjZD¢OO

of. of. of. vy OFFENT, LLFOX I8N 5,
KEOERN LY |
@2n)™t » Df =(@2n)7" ) (81— 6)* = af €Y}
2007,

N RIBVASN
E[(g; — 51’2)2] = O'L2 , El(en — eiz)z] = 171'21 + vizz’ E[(gi1 — &2)(en —€)] =0 72DT,

2n)" ZDZ = o7 + (2n)" chu — 1)
ERZYEEZN
=Y - Y- @
= =
NI A/RVASN

Wi, iBHO LD 2 BOWEBOFHEL Y, LT 5L v="000 bRS, n AOFHHEIL

V=i3n.y, L5, i, Y, O#EE § =100 LAy n NORBEOTHIME §=231,8 #0T,
(=D G=7? = =D -+ -7 ) (5 - 8)’
i=1 i=1 i=1
DT, E AT Co? b DL cEE L B kb,

(n—1)" Z(Y 7)? = o 7’

WE->T,

63



NMCC 22 2015

FEa-D7T Y G-T-L @)
i=1

NP AAON

(1) Kickv MEANSED 2. (2) Kickv Mi@EIC k282 (FEREmANSE) ) 2. (3) Kok
D MEARSED &2, vE +vE 12X BRI %'S/\ﬁfu ERHHT N TED, ttb PIXE &
EICEBE S AN LT E . BERAED vl TlrR<, TAXBERVTRD §; O L5 IEHlEns,

R (R = log(Xy) LIz5sdid oy = -2 an@ VIR (R, = Xy ) LIzBai 9y = o L7

% 3,

HiEE

ARBFFECER L T, %%?*?w%%MLT<Eémibt%%@ﬂk%#%ﬁmbmyty&—x&y7
DER, FHANSHE D BRI W T2 S W E LI ARSMTHEAE, B8k, ERRARERR. 7 — 2 B#TIC
A< S WE LA FEEAID, B L ET £,

Elo, THAWE~O TR L YR THEELY £ U, W ES ARHES &R NERE S
Ak AR, SUNRZEEZEE/NER 04T B, W2 ZTRES ZS WV LmEM T o 834 #i
DREFAITL &V BEHE L £7,

S E Rk

1) Yamada T, Saunders T, Kuroda S, Sera K, Nakamura T, Takatsuji T, Hara T, Nose Y, FukuokaAssoc.
Obstetr. Gynecol. and Pediatr.. Cohort Study for Prevention of Atopic Dermatitis using Hair Mineral
Contents. J Trace Elem Med Bio 27: 126-131, 2013.

2) T.Yamada, T. Saunders, T. Nakamura, K. Sera, Y. Nose. “On Intra-Individual Variations in Hair
Minerals in relation to Epidemiological Risk Assessment of Atopic Dermatitis”, Theory and Practice
of Risk Assessment, Ed.: Kitsos C, Oliveira T, Rigas A and Gulati S., Chapter 9, Springer
International Publishing Switzerland, 2015

3) T. Yamada, K. Kataoka, T. Saunders, K. Sera, T. Takatsuji, T. Nakamura, Y. Nose. “Statistical
Investigation into Random Variations in PIXE Hair Analysis”, IJPIXE.

4) T.Yamada, K. Kataoka, T. Saunders, K. Sera, T. Takatsuji, T. Nakamura, Y. Nose. “Decomposition
of Hair Mineral Variations into Intra-individual, Inter-individual and Physical Variations”, ICRA6
and RISK 2015 Conference.

5) Sera K, Futatsugawa S. Personal computer aided data handling and analysis for PIXE. Nucl
Instrum Methods B109/110, 99-104, 1996.

6) Blaauw JL, Campbell JL, Fazini¢ S, Jaksié M, Orlic I, Van Espen P. The 2000 IAEA
intercomparison of PIXE spectrum analysis software. Nucl Instrum Methods Phys Res B189, 113-22,
2002.

7) Barnett, A.G., van der Pols, J.C., Dobson, A.J. Regression to the mean: what it is and how to deal
with it. Int. J. Epidemiol. 34, 215-220, 2005.

64



NMCC ANNUAL REPORT 22 (2015)

Revalidation for the classification method of hair minerals by PIXE and effect

of stainless steel to the PIXE measurements

K. Kataokal, T.Yamada?, K. Sera3, T. Takatsuji4, T. Nakamura5 and Y. Nose$

1 Tokyo Medical and Dental University
1-5-45 Yushima, Bunkyo-ku, Tokyo 113-8510, Japan

2 Osaka University Graduate School of Medicine
2-2 Yamadaoka, Suita, Osaka 565-0871, Japan

3 Cyclotron Research Center, Iwate Medical University

348-58 Tomegamori, Takizawa, Iwate 020-0603, Japan

4 Nagasaki University Graduate School of Environmental Studies

1-14 Bunkyomachi, Nagasaki 852-8521, Japan

5 Chuo University Graduate School of Science and Engineering
1-13-27 Kasuga, Bunkyoku, Tokyo 112-8551, Japan

6 Kumamoto Health Science University Graduate School
325 Izumimachi, Kitaku, Kumamoto 861-5533, Japan

Abstract

Since 2005 we have been conducting a cohort study of 834-mother-infant pairs to determine the
association between hair minerals at one month and the onset of atopic dermatitis (AD) at ten months
after birth. Thirty-two minerals were measured by PIXE (particle induced X-ray emission) method.
Yamada et al.V? described a logistic model with explanatory variables Selenium (Se), Strontium (Sr) and
a family history of AD whose performance in predicting the risk of AD was far better than that of any
similar study.

In this initial research, we didn’t consider the reliability of the measurement, namely intra-individual
variations. Statistically, intra-individual variations should attenuate risk estimates if simply ignored.
Therefore, we carried out the additional survey for 6-year-old children from our original cohort sample
and divided each child’s hair to make two specimens for PIXE analysis.

Since the hair mineral reflects internal metabolism information like blood, it has been believed with a
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use in various fields. The issue of those large variations has been pointed out in many papers about hair
minerals. As one of the statistical countermeasure, we decompose the measurement into true or exact
value and intra-individual variances. Furthermore, we decompose the intra-individual variances into
that due to location and that due to physical calculation to clarify the size and the cause of error?.
However, it is difficult to apply the same statistical method uniformly because 32 minerals have various
characteristic. Therefore, we suggested a method to classify based on distribution properties of the
measurements of 32 minerals®.

We have suggested the classification method of 32 minerals. The purpose of this report is to verify
validity of the method with applying the data measured under different condition and effect of stainless

steel to the measurement.
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