


HE Wil 1 (A=t =t
W [HAVRTIARI) == 7 :5DR%
—ARONT /AR E—

BB LF 7o 78RR [ A 5

ERIN i |

HMETEREGHBCEELSFIEEFLTVWSY, TOZFICL > TRERDEEE{ELT
W3, MPOHBLTRBESFRALAHLLG (PAURIRI) -0k (#2015 22
(MB) BEZEET)] ORRMEET o VWAEFIZHSENEINrALL 2 - ETERY
At 2—OHBAICEN 15840 ARE (KI5 223 B 148, Ai203, AF 184, B
148, #IiZfg 160, FEFE 88, F=1k 138, §iH 56, ZMF 236) DRFMIBDREEF T,
a2 bO—-LiE 2913 0O —MER (FAOREREE) »S5NBRBIBS WAL SHFR
®{T-o7/ ICP-MSIC& W 17#ExTdE (Na, Mg, P, S, K, Ca, Fe, Zn, Cu, Se, Rb,
Sr, As, Mo, Cs, Co, Ag) #BEITEL, ZFEHNANHSFIC L - TR, 3584, ROCHRET
Eif (AUC) %EtHE L& PAEDEEN TS AICHEBETCH--TTEIE Mg, Co, Cu HL
U'Mo T, WICRAFATHENES, ZnBLURb ThH-/. T, HFMEICLY) 4 XS
(ABCD HIFE) THAVAVERRT S MBEEEEMARKEL, EFEMEE 1,699 AD—HKAT -

7E 1 EBOEBHEETCHERLE. FAVRIFEVWEEEIEhAZC DIIL-—TDOHNA
%it;,%mﬁ&éﬂﬁ 0.048 (4/84), #iiLhz 0.032 (3/95), =M. 0.009 (2/212), FE4 0.015
(1/67), BWEHIETahi A B7IL—TH51E, BN 0.002 (1/615), ZO#EkE 0.001
(1/904), Z®MH.0.003 (2/798) TH-/=. A2OINF >R (MB) #EICL S ABCD HI5FE
EE, PAVRIRI)—Z L JEE LTARLELAETH DI ENRENE

KEY WORDS ffEcdE, MiE HAURY, XAoU—=24 ZTRENR

Pk ANIMELBORD—DTH 5 ).
| zLmic " , B
WA DAY ) —= e LT, miEm
HARADZ2 NIZ1 ADY DA 1270, 3 AL o0 ik odrid (ks ABESRAESE) %, BN
1 Juﬁ*‘ AT THCT A R S T v A Y, Wi fRAL9 2 5 (XM, CT #ife, MRI #if,

S E O CH T A D, 2017 121 PET #u:is), Ifl.‘(fx’fi“:]:””l’_, A N (LA
L;»mf;);ti 1,340,397 AC, JELCE N Tl “H A" tr, Mifws, R 2B, To—HoTik
FEL=AT373334 A (279%) THi—W %4 L Tw EAESET 2 (AR ) —= 7] L LTS
ALY FDz0, DhAEIZ BT O S & CONPIAMHTHASNTHDE (1), Lol
[ & [ AT AR PIBIEE O T 5. & <12, WAMASNTWL AT -y Tk kb b,
RSER & BUGIEE HigdT A 7)) —= v 7 oil BLES LGS | L R 222N LAS R Ol ER IS BRE S 1,



4 — MEEAETH 105145 2019

®1 WAHEECREIHRS NTOB P AKS

o | e x| o

M. #5. ME. ; X
Rl b (oot ORBLE  2fFICIE

M. 8. FERHOME. : .
FESARE RUNZ 20i L L 221"

XMAABRE JEERCE -
BAARE IGEN-EECE -

miAt AR

M. M X, maMia

40mEELE £1E

40l E 1/

40RELLE 41

Fz2 BHRDPOFRICELIDZNVADRTII—Z2 T

i

3

| R LE
ER LC/MS

LC/MS, MALDI-TOF/MS
S
LC/MS

| m | ICP-MS

BA;E

FRPRENH  HY A
REREME  HY B
RHS  BREE O
<4 42BRNA HY D
A7 Y E
Fs/E HY F
BT Y a

A) htips://www.innervision.co.jp/products/release/20180601

B) https://hbio.ip/n-nose/

C) https://www.innervision.co.jp/products/release/20180601

D) https://www.nce.go.jp/ip/information/pr release/2014/0613/index.html

E) https://www.salivatech.co.ip/screening

F) hitps://www.ajinomoto.com/ip/rd/our innovation/aminoindex/

@) https://metallo-balance.net/

W EEE WL T dy D S Tld e 255
FORG L BB LS DA ML A
e EOQRLEEAEH Y, ZHEREOM A & 2B
OREILLIE L R oTWAE Y, —7, MR,
WE 2 & O 2 5 L, ZRRE OB
PMEWERGZ E LA

O fEA DT EDHESNTETWS, BIRTIE,
A EM O AN T 2~ — 5 — (CAL25,
CA199, CEA, SCC, etc), Wi i I 2% A @
PSA, W ASA @ ABCHi, Bl A @R H

CEMAPES ENbNEZ EH

NMP22 %> CK8-18 #: & DillsE A3 i b T v 5.
LarL, FHEDMN TR G RENHDLI ENE,
Hrrozirp, B DHWIZMEHR PO~ A4 2 0
RNAY, xz7L4v—2a% 731/, Fu7
VY REONEIZLEBARZ ) —Z v T
DHZEZEARHRIZIThIL T D (F2).
ARSI, e SR O [ o
FREONG Y AW "DRA) A" A7) —
=7k (A yung y 288k | IHY %

DOWNEZM LIz,



|1.w§ﬁ§tﬁﬁ

o ICHETEERICE > TARTH DA, BE|
LA EIES 2 AR e HE S 4, 5
EREHR YL TERAE 2 . HORE
EAEMY, AV a—2DKRZIZLELHEME
ﬁ“.ﬁﬁmmwﬁﬁuxam%ﬁw.tby
RZZE D598 ™, WAL MERFITESHD
BHETHEZ LD, LAETCReF I a—A
BT v AN 2 — AHEEY, s
CORFIFHE SN T VWD, T2, PAKKBELT
&, FLAS AR N TP O HEER AT — A A & T L
TEMTHAN T 2 — 4, 0, §k <53 ia—24
Al L E e WAL ARE Y R

ro T\ 5

IR ARE T TEHOuE VI RS L, B
ABHETIEA F I a, @5, Mg, # 9~
YH AT E Y S, iATABE T,

FRAE b vy i)
NS OE DRI

il /R O M AT <, HER,
MhENTWDS, "rﬁfﬁ‘l'o(;t
LCwa [#HMr A3 2 B8 0ot
WERE T — A% }\GJ/iLUi'” 1 Ewnad g
WZAFH L, PABEE Ao fvTir—
Ay bu—VFHEIZLDMEETITV., DAD
[VAZ | A2 ) == SN B 72618 (U
T, Avang rAEFRT) O EERLIZN
”f;flfﬂ.

co T D

T o TV A,

|2.ﬁw-mmmﬁ

HEF (r— A) &, 20054F 4 H A6 20154E 3
H & Co 10 4ERIZMENES AL » & — B TF
TREEAD AL v ¥ —~NEROT-DIZAK L DA

BEOLRDNT, BHEIZLY [EEMZE~O I
SEAEL O 2 & DRI BRI A O TR SRR |
(3 e W B e el I B N o 1 RN 23 | 12))

A7 r—AFartery b AESREBREE L
r—AOIMiT AR - AR SAGEREGET O
L 2SR R & D Tml o 1A T
PRI 30 ~ 60 4552 (2 B o> # 3000rpm T 10
M@m@ﬂ%linmﬁﬁﬁmﬁn,fwtf
fEshTwHmEEH PR B o

15

1584 ffk <, V148 (B3 76, L 72) 1 KB
223 (%5137, 4 86) . 203 (%5120, #«

83). Hr184 (95123, «w6l), K148 (B 79, &
69), TiaZAE 160, FL (f) 236 {4, -E# 88 14,
Tk 138 1, pULS6 fFTH 5.
W (2 bro—ib) &, MENBENOYEES
Ny 7% 01644 HH5 0173 HETD
HH:ﬁ@Lf~%AT hS A O BETE IEE A I
AWFFED 720 O MR G TR E T L7
B OO MRS IR S Iz 2913 A (3
1092 N, w1821 N) THhH. Miizthizzs
REZIFZEN & LT 6ml & FRIL L, 60 %5 58 i e i
D@5 3000rpm C 10 43[R O 3as 0 HELS T A
s, whasckElEE T-80C TRESRT
Wi,

7
14
%5

|3.wgiﬁﬁgwﬂﬁtmm

v v 7oA
< 72 #% 12 Inductively Coupled Plasma
Mass Spectrometry (ICP-MS) # v T, + F
)74 (Na), ¥ 744 (Mg), ) (P),
449 (S), AVTA (K), #Iio4h (Ca),
# (Fe), 1 (Cu). Wish (Zn), £ L > (Se),
WVEY L (Rb), Ao rFoa (Sr), bF
(As), EV 75> (Mo), £ WA (Cs), T
Vb (Co), R (Ag) @17 ICHEDEEEARIE &
e, WEsn/ 17 K#EIEr—A -3 bo—
MR, IR B L O T u Y A7 1 v
|ﬁl9’iii’ﬁ3‘1‘ﬁ‘® £ TR e e el i e

IS (A S T8 2 Afl) 1Kk oTH— R
afoz.swiJ v Fa— Lotz fEE
FOEEEE I (sensitivity), U 5
(specificity) 7 & (812 AUC (ROC dhi#5 F i -
area under the ROC (Receiver Operating
Characteristic) curve)™ |2 X o THEF S hr-.
AT 123 7 L #Et (BellCurve, Japan)
7 b TFIZ SPSS Ver.24 (IBM, USA) # HlwTH7
b,

Mirh ofe e oMW E L, k%
BLi N )



S AAETE 104 ] 4

5

Na

2019

=z
]

0.8

Sensitivity

1 PASMATEEEOCDL FO—LEDHER (2> bO—Ib=1)

0:2 04
1-Sp

4. BIRSTH CORENR
ELICHERIZDNT

B3 AR O LT B OBt ac:

VB LTRE B

Y A=V OBEITCHIEEE 112

FTAR L

5T

ti 7&‘ /b II|J f\«’

K@htA 0671
MA'A  0.809
fifihtAs 0.830
FFA'A 0833
BEASA 0.656
RIZARACA 0.745
06 03
ecificity

0.8
3-0.6
]
=
o CKEMA 0608
Do B A 0.759
At A 0.770
C A A 0.891
CREMA 0.631
02 | CELAA 0.649
- FEHHMNA 0692
- FEEAA 0728
CBAMAYA, 0758
T

0 0.2 0.4 0.6 0.8 1
1-Specificity

2 Zn BT ROC #hig & AUC

Figiza s ba—
AbhsBlgs sz,
ILEHEDNRAR
HOETLELEOLEDRATEIIIL =¥ —F v —
Co,

b 5T,

H 1z

Cu. As, Mo, Ag#' & {, Fe, Zn, Rb, Cs#*
vt AR L Twah, LTIECu As, Mo,
Ag <, Fe, Zn, Rb, Cs DL o T D,
F/ A TEBLEDIZ Mg R PSR, o
TWAHBIEHRENTWAS.

OFGHAL [ATAHEIZ X 5 T ofgdht it
E: '\'7’)"}\:% BT aZE]ZHRLTBY, 72,
fon IS LCEIT§5 Ea> bu—LEd
HARABEIC L TR E-TWE I EdDbH,



=3
E sas | 22 F
1092 137
i 1092 76
fifi 1092 120
5 BF 1092 123
B 1092 79
HIALES 1092 160
PN} 1821 86
| 1821 72
i 1821 83
FF 1821 61
kg -3 1821 69
g, 1821 236
FEH 1821 88
FEH 1821 138
BRg 1821 56

LH. ZOOHGEDNS, BAREBIZ L Ao
XK fL i?’)‘wuhflf bE.k

—’I{

fotim e L

l' “d~ -2 L
WAHRZ ENHENE NS,
VAR, i CHP T b EH SN TWwW5 Zn il

DWW, HUACTEENT L 2o & 4 & ROC &
AUC TR L (2), ZnHHTdh-Th
AUC 289 i 0833, il 0.830.  0.809, FE (0.745,
L0891, fiti 0.770. 1 0.759. B HL0.758. F
HAROT28 D L 91207 # 4 w5wv AUC A3 £
LI TWA, ZOHENS, Mo Zn O
DDA AL O] ek & R4 5~ — 5 —
LD EDHEN S ND A, Zn RS i
FHAT ORI TR T IO ARE Y A
TGO RFET D v ) WHEPEI IR &
bivs,

Twb

I5.Eﬁi$?®ﬂm

HLMIC R O AT 0 5 & DIPOILEOWEEETH
ATEBOWTEME 2 HEN S 2 2 L 25TiETH 5
AR EINDY, AIAEBLE *1"{1’1‘/1;‘“4' HIETIZ
FD 7, {IIJJ JE S AL 17 03
T T — & & LS8 ighr GRS 4
CTHO Y A7 4 v 2 MRS o7 23

TE-
=4 T

s F

TV,

17

HRIAMICL BIFRE. BE. 89hE, AUC

i

0920 0737 0900 0914

0921 0829 0915 0931

0.906 0808 0896 0.950

0973 0821 0958 0.967

0956 0798 0945 0.971

0.847 0775 0.838 0.892

0.867 0.756 0.862 0.912

0.906 0.833 0.903 0.939

0.904 0.831 0901 0.938

0.995 0.820 0.989 0.980

0.956 0.855 0.952 0.979

0796 0.750 0791 0.842

0.890 0.761 0.884 0.896

0.880 0.732 0.869 0.906

0.934 0.750 0.929 0.944
B8 12 X B HR R, . pdEE, AUC
DFERFRLTWES, T4, M3 mHos A
T4 v 7 g £ A ROC i & AUC ==
LTwa,

PAATILDEANZ BT h 09 [ Fr o S e
T, B 075~ 085 E5sE SN, AT
FFOREIIR L+
T3 0.798, 0855 & & Wil C
WAL I 0775, 4 o KB 0753, EL
0.750, FE #0761, = 0732, I3 0750 &
AT, KPERATOHAMM TRV Z LARE R
7z Lal, 3IZRT X912 AUC 13T 5
b 09iifaZ /R LTEY, HAERFEET S b
O— R TTEATWA I AR S
ILCTWw5h,

1T HHFEFT_TCEHAEZHO D A7 v 7 [0
A AT & S AU B BB SR BT L

AW TV i 1| I 1 11| | e W T B
M cliay bu—LaQ &
1 & T

Lo TEPRLENTWES,
10821, 0.820,
&H o 12D,

—IH
OVAT A
L, ¥— A%
EMb,
b

RGP T Tnwb Z

+, ++E A=A~ - - —l3zza
WSO EE DN EFR LTV 5,
7= AL ORGP E VI #E (E Mg, Co. Cu,

Mo, W2 — A & OWEEAL GG & & o 72



18 — Wi ERaEEihiE 104 15 2019
H 1 &
|
0.8 — KERASA
0.912 (0.881-0.944)
BATA
0.939 (0.910-0.980)
BiAtA
> ——— . 0338 (0306:0071)
= = — FFHA
:42 _ Uﬁx (GAEHEAH) ‘é mp_szso (0.956-1.00)
c — BAtA
& 04 i DR B 04 0.979 (0.964-0.994)
g — LA
o E'Sﬁ%;sﬂ? (0.933-0.967) 0;;3;?}312-0'872)
’ —F
0.2 e Of{if JOSHEROSNGY 02 0.896 (0.856-0.936)
0971 (0.954-0.987) ' — A
— WITRAA g el
) “'89? (0967-0.918) . 0,944 (0914-0975)
0 0.2 0.4 0.6 0.8 1 0 0.2 0_4 o s 0.8 1
1-Specificity 1-Specificity
M3 ZEOJVAF v 7@EESMFICES ROC #hi#R & AUC
Distance Distance
o 2 4 6 8 10 o 2 94 8 10 12 14
Na Na
Ca CO
Mg ——— Sr
P Ca
Cu =]
Mo — As
K Se
Fe Ag
Sr Mg
Co Cu —
As S
Ag K r—
S Cs
Zn Zn
Rb Rb
H4 ZEBOVAT vy 7ARAOERFEREREE LETHEOTZA2—
MDILS, Zn, Rb THoi:.
O Y AT A v 2 AR TR S N B A 6. XZONTVAEED
AEOAREE b L1, BTN 2 KRR
75 AN =4 L o TITWI 4 Of AT ES L
TwWwh, WCikZn, Rb, S, LTI Zn, Rb, S AR VAT A vy Z ARG o THIEE
K, Fe, Cs ®ItH#AMEAZ BEEAGH N Z & AF %o o fRELE (R 4), HERIR AT AR
R EAL WihoTWniZl ehb, ﬁf/vmiEIst'f' P N [11] 15

=

e E L

J“., = J“,O)LI il It

CIREBED



19

F4 “HOVZF ¢y 7ORFEHOFTEMS
5 ] *x
% (ko BB | B | B TR m| B | 66 | R (B R | oo | TE | ma
Na ++ -- -- ++ - -- + +
Mg + |+ [ ++ ++ + ++ | ++ | ++ ++ [ | | |
P ++ [ ++ ++ +
S -- | -- -= | == == -- -- + -- | --
K e I T e B I B
Ca -=- 1 == -- ++ ++ ++ | ++ ++
Fe ++ - + + - - - -- ] --
Co | ++ | ++ ++ ++ | ++ ++ | ++
Cu | ++ ++ | ++ | ++ ++ ++ | 4+ | ++ ++
As | ++ + + ++ | ++ + ++ ++
Se ++ -- + ++ +
Rb | -- =1 - 1--1--1--
Sr | - |--
Mo + | | | | | | | | e | e | e | e |
Ag - ++ ++
Cs -- -1 -1--

17T REDOBREERATHILIZL T, &HA
Bhio [BEBYVAY] 2#HETHILOWiEE %
b ZOKERX [Ayuns s AgEsE] Laft
W, ISHAMEERGL T3,

BAY RS HER BEMLOBKE, FHRELH
WTA, B, C, DO4AEWTCHERXXES LT
. AlZYARZHIEL, BCIZiE>TEL LD,
DHIETIE [AAREY A7 | HIEFISH L)
ELTWA. EREOXSIE A-BHEIZIFRE 08,
B-CM13095 C-DMIZ099 LREEL, #hEh
DREREOBEITRENLBREDMET [HARE
VA7 | OHEZIT-oTWS, ERIZBOKED
AZBIZE B L, CD DHER 713455 R 0982
TREEIZ0530 & &2 5728, 1BB4E12 0018 (1-
0982), fBF&1EIX 0470 (1-0530) & &5, -,
BC HJ78 TIX4F R 0945 TRIEIX 0724 £ 2 57
%, BRI 0055, BEaMEIZ0276 £, AB
HI5E TIIYFRE 0738 TRAL 0873 & A B 7=,
BHYEIL 0262, BRBEMIZ0127 L4 5. EEIC
i, 1000 ADHEMT 10 ADOKBAABEHFES
ERSET L, DHIETIES3 A (10 x 0530)
DHEAEERTZIENTETVENITEA

-.-=-:Decrease +, ++: Increase

(990 x 0018) DIEEBEEMNAVAZH Y LHIE
THIEIILLD. C+DHETIZIT2H ADHA
PRRATHLHAHTELD, EELRSANEHD
AVAZBHDEHETEILIIRAB, DS
12, LW DHIETH o THLITRTHOIPABE
OOMWARE LIEWT A EIATREIZE V.
SORBIZWHDLDBAZ ) - FHEIZBVWTY
FBTELRNILTHEIENS, WHIZBE
% BREEEESTOIPEEREN 1 2L -T
WA, S612, REWCRLTWVAEEIIZCHIE
RDHEE R ZBEERAN HAT ICRE
LTWabIFTidiv, BEAEE L T2 AR
BF—»0B0KRBTIEIBEEIZF600 A1 A
MHLEMICKERA LB SN DA, A5an5
Y AR TIE A HISED S 3000 A2 1 A, BHIE
25600 NIZ1 A, CHIED”S200AIZ1A, D
HIERS 20 A2 1 ADHARBY A L5,
AZ0RNT L AMRAIZL D ABCD HISEDHR
HEMEET 27012, 200745 12T
DMICARESZEDOP T, JEMOBHTEL
WA MEAH ST 699 A, 1000 A%
#HELTak— PFEXERL TS, #512



20 — MER A P

10 % 1 4

2019

}*E5 AZONT L XIEED ABCD HIERDH A

mEUR T

F 5B A AR R KE% " fifi Jiid FLVB ATIZER
'fﬁ'i’%;;': 600AIZTA | 700AIZ1A | S00AIZTA | 2300AIZ1A | 3.400AIZ1A | 80OAIZIA
AIE | 3,000 AIZ1A | 5000A1Z1A [ 7,000A1Z1.A |21,000A1Z1.A [ 30,000 A121.A | 5000A0Z1A

BHIE | 600AIZ1IA | 600AIZIA | 900AIZTA | 2300AIZ1A | 3200 A1Z1A | 800AIZIA

MBHEFE

CHIE | 200AIZ1A | 300AIZ1A | 200AIZ1A | SOOAIZIA | 900AIZTA 200 AIZ1 A

D¥IE 20NI21 A 20A121A NN 33AITIA 64AIZ1 A 39AIZTA
HEEABME | KB | A B FR | TOR| L | FEEm | FEk | BR
1EEMIZAAIZ | 1,000A | 1,800A | 2,000A | 6000A | 5100A | 600A 1,500A | 4,100A | 5700\
T H A% IZ1A It A IZ1A 1A 1IZ1A IZ1A 1A IStA IZ1A
Al 8,000 A | 16,000\ | 16.000.A | 156,000.A | 55,000.A | 3,000 A | 7,000A |21,000A | 46,000 A

IZ1A [Z1A IZ1A IZ1A IZ1A 121 A ISIA | IZIA IZ1A
pase | ! 000A | 1,700A | 2000A | 6400A | 5100A | 600A | 1500A | 4,100A | 5700A

PN 1A IZ1A ITIA IZ1tA ISIA | I2tA | IStA IZ1A
MB&TE cHIsE 300.A 400.A 400A | 1,100A | 1,000A | 200A 500A | 1,000A | 1,500A
IZ1.A [Z1A [Z1A S1A 21N 121N 1A IZ1A IZ1A

D <IPN 50.A 38A 67N 66.A S50A 73 100N 100.A

121 A Z1A IZ1A 121 A 21 A IZIA IZ1A IZ1A IZ1A

EG ngl\‘j/xﬁﬁlu/

51
(BEER

5
(699.A)

X
(1000A)

L]
FH

KB 452
B 480
BUSZRR 459
KB 766
o 442
FEH 123

ABCD sl Nk 20184E 12 HEE T
iE W oo B R AR RS F 1 X Bl o

T [HAREE

¥:EUAARE L A—OHARBINR(20~B0)IZLD

(2017 F£2 A~ 12 B) OEHGAERGR

RE BN RE BN %8B BN ®R
MNAE) FEH HAER) BHE FAE) B HPAE)
0 1 1 3
-y 18 oos) B o5y ¥ (01en
Y 1588 B 48 ‘ 18 0
(-) (0.007) (0.021) (=)

0 0 i 2
(25 e labe e M6Z8 Mg ey = 199 B0lo61)

1 0 0 0
oSS e A e e )

1 1 1 1
©0002 % oony 0 oo 2 o
0 g | Y | 0 23 1
) (=) @) (0.043)
* 1 flsEDS 1A, CHEEMS 1A,

Vi Th o7 SEELEIE ABCD HEZ NN, 00,

Ddhotz \NEERLTWS, A&uns v AE 0006, 0015, 0167 &&tiEsi,
FHI2L 5 ABCD #5813 3 6 OF M HEUIR L MAEOHEIRENTVSE, LaL, PA
Wk Thiu AKE4S2 A, B MEVEHFEhAZABLY
, CHsE66 A, DHIEI8AT, 14D blgias Tl ), Sk HEm Lz
M AOBMEZT-OEAHE,PSOAN B ®Ehd

DfsENS 3 A

AFOINT 7 A

B AR
M5 Z kS



F7 BEZRMHBO5 DO ARG OB ERFRE

PN | (B m (R & E)

Ferdp X

ka2

NUDLIZRDXER

RVETS5T714—

0.7 ~ 08
03 ~ 09 ML
0.63 ~ 0.88 0.95 ~ 0.99
05~ 0.8 0.7 ~ 0.9
0.77 0.91

D ORLAN AT I-START D IEST ARED RS S
ﬁ*ﬂf : https:/fganjoho.jp/med_pro/pre_scr/screening/index.html

| 7. TEHEBRE

HIsE L2 1T IKFEONTE L OILEN Y — A &

T2 bO— VO THILZEEENRD 5L
D, TEEHEMTEFABM 2 E T 5 2 &1Lk
Taéd Lal, ZEETHIUL, HFATMIZEL
DHIBIXDEZELHEDOREN R LD Lns, &N

AL ) A 7 HESEATE TR L e D
CHETIZY, MMPOERICE L HA OB
 HERNT (KB ovidu T AT 4 v
s fr) 2w zibgsus o s htwn
4. Nakayama A 5 = (%, 1890 % W2
WARAOBRZOMG O Ay aF+ 342, §H,
ML RN O I E SE G 21T, Fh
FNE 80~ NUWDEETHHTELI EwRL
TWa, Wub ® 325 AOILABABE, 43 A0
B FUMES BE. 26 Aofd & oy ho
13 7e# &M, Co, Ni, Al AFLATABRE T
IZEWIRETH o722 &, B (stepwise)
FicLpud A7y 7E5HTIIZE 5T Cd, Mn,
Fe, Cr, Zn 2%#3R 241, 969% DL b o & FE ¢ 5
MTEALZEZWE LTS, Yasuda 52 13124
ANDETERAEE E 86 ADE NOTES o 24
HffoIcE e MeCad A7 v 7 Wi & %4

|:: —1—

A 2 AP (multiple linear regression

analysis) # 11\, FOHFIHE LT AUC (£ 0918,
WAR S 4L/-oc '—-3""ii I, As, Zn, Fe, Na, Se. K,
Mn &t L TWwad, T bsDfFE#HGizsAR

FE i AR LT ARSI T A e ED
aER HINE L TEMENTWAL Y, MuttH

DINT P ADMIUZM L TOFRITR SN TV
- ARWRECEINE L7z dEx H o7 —
ELTHw, FDiRF > ACDHML!*;LJ:O C "HA
DY) A7" HEEATHETH S
MR ORETH DAY, #£7T (J)f)il}il‘fﬂé‘{i’fﬂéﬁfﬁ
BTV AN AREOKE, ”ﬂ? 'ﬁ' lii’rl» LTw
L. AYUNT AR L DIKEE, YRR (3
3BM) #WEdsrL, wFho f'fbf'if: N GEASY
JE, YSRJER R L TWioZ e, AN ALY A
g)—=y7ELTOBAYEShE. Ly
L, A2 )=y FELLTORELHE. K5
AL TWwALE LIS, Ay 5 2y AKAED
ABCD 52 @D AL ) A 7 12 Ko D 58 T
BHoTHWTIF20 AIZI A, LTIE3L AT A
DHEFTH Y, W2 19 A, 2030 Bk
ElpoTLES. BEEL M SED LB
BOVHADLZ L LR, WIS iEET S
WA R Mo TWA, JIROREES
BT O 57201208, FHEORMEE Y B
PRI A IS L, SheoF— % Z YL -

EERRLTE



22 — g 10& 14 2019

28037 A(MB IR E
YRIRIN == H TR )—=27)

]

, [n:w.. J [;wa.][ Binh, J[xum]mem] [:Mﬁw.,] [mfm] woszEms ) |
\ |

I —REESE |

I -3'{34 il ﬁgf - A5 T MR B ES IR

F74— - IR i .
1 -US - KERAH sUS iy :
| F
~BLURS 0 P ) BERE

|| et e :

1 HEFH(US) “MRI I

‘\ BHEOARS)—=z /

e mas . . . . e e e - — — — -912—../—9. ———————— -— ,

B5 ZA7U—=Z14lEW35x40/1N5 X (MB) SEOGES

ftr el L Cei 2 A 8¥EAH A, T2, H 5, CAUDHEDNA ) AT EFEDHIEAY(ZH
WS % § 5 TCHD D B 72012 fg il e AR s % ?J(D (FA) BZRPHBA~OZH ORI E L
fHEZRET B D7, ABALTOHEA M L vk . B DONAORBEEOTIRIZWSL L %
WHOBESACTERSALER L) LT 5 szJ HLTWa,

D, & EMRRTREL { ORFEIR STV S,

BUTE, o A% AL R 208 A LR o A= 6 38 19 I -
(lifestyle related disease) (Z[H5 4 1) A 7 &lirx L
HigLoWioe il L€, o0 r ik, AWFFE—EhIL, FETTHEREE O 28 ~ 30 4L
RA&H e RT3 R D TWDH L 2 A [ W 0y 25 M 5% 47 0 BE AL 3048 3 %] (No.
Thb. 2831412036) DX EZIF T, THENA LY
RAZ QNG 2 AR, FIC 1 FEOFRIMIC & ¥—, WENESERAL Y —, RLFTv oD
LM TCHEDINT » A 4‘—1“‘ EELAAEWEM =HOWEMEE LTiTo/ 2 ZISAREICH

WO FLT Az )= rE LT (K ’Li-éﬂtWeHr?:ﬁf&ffid)%i‘.‘ﬁ[éc:!ﬁ'éﬁl}h\f:Liﬁ“.

L p N

1975 4¢ S B L i S

1975 4 TR I A ‘[’I'iiJf’jEJfJi'liJffﬁEfl

1977 45 0 IV N s S R S = S ) N

1986 4F LN A A & |Jr m, B Gl
FALWFER - BHE

2000 4f: PN A A > & — DS AT RIS EE, e

2009 4 EL T 7, BEAefE - T - AERIH
HOM o DY AESE, ANURITAE AL RN




o #®R

1) https://ganjoho.jp/reg_stat/statistics/stat/
summary.html

2) https://www.mhlw.go.jp/toukei/saikin/hw/
jinkou/kakuteil7/d1/00_all.pdf

3) HAEMS : PAREHEEREREN, TH224E
30, HAEEMS, WE

4) Akihiko Shimomura, Sho Shiino, Junpei
Kawauchi, et al : Novel combination of serum
microRNA for detecting breast cancer in the early
stage. Cancer science. 2016 Mar;107(3). 326-334.
doi:10.1111/cas.12880

5) Ito H, Hasegawa K, Hasegawa Y, et al : Silver
Nanoscale Hexagonal Column Chips for Detecting
Cell-free DNA and Circulating Nucleosomes in
Cancer Patients. Sci Rep. 2015 May 21: 5: 10455.

6) Okamoto N, Miyagi Y, Chiba A, et al : Diagnostic
modeling with differences in plasma amino acid
profiles between non-cachctic colorectal/breast
cancer patients and healthy individuals, Int. J.
Medicine and Medical Sciences 1 : 1-8, 2009

7) Miyagi Y., Higashivama M, Gochi A, et al :
Plasma free amino acid profiling of five types of
cancer patients and its application for early
detection. PLoS One 6(9) : 24143, 2011

8) Takayama T, Tsutsui H, Shimizu I, et al :
Diagnostic approach to breast cancer patients
based on target metabolomics in saliva by liquid
chromatography with tandem mass spectrometry.
Clin Chim Acta 452 : 18-26. 2016

9) Spivak JL : Iron and the anemia of chronic
disease. Oncology 16 : 25-33, 2002

10) Emsrud KE. Duong T. Cauley JA. et al : Low
fractional calcium absorption increases the risk for
hip fracture in women with low calcium. Study of
Osteoporotic Fractures Research Group.Ann
Interm Med 2000; 132(5): 345-353.

11) Kurland LT, Faro SN and Siedler
H:MINAMATA DISEASE 76 : 671-672, 1961

12) Chen J : An original discovery: selenium
deficiency and Keshan disease (an endemic heart
disease). Asia Pac J Clin Nutr 21(3) : 320-326, 2012

13) Cal L, Chen T. Yang ]. et al : Serum trace
element differences between Schizophrenia
patients and controls in the Han Chinese
population. Sientific Reports 5:15013, 2015.

23

14) Lutsey PL. Alomso A. Michos ED, et al : Serum
magnesium, phosphorus, and calcium are
associated with risk of incident heart failure: the
Atherosclerosis Risk in Communities (ARIC) study.
Am ] Cin Nutr 100 : 756-764, 2014

15) Pavithra V, Sathisha TG, Kasturi K, et al : Serum
Levels of Metal Ions in Female Patients with
Breast Cancer, J Clinic and Diag Research 9(1) :
BC25-BC27, 2015

16) Gupta SK, Shukla VK, Vaidya MP, et al : Serum
trace elements and Cu/Zn ratio in breast cancer
patients. ] Surg Oncol 46(3) : 178-181, 1991

17) Gal D, Lischinsky S, friedman M, and Zinder O :
Prediction of the presence of ovarian cancer at
surgery by an immunochemical panel: CA125 and
zinc ratio. Gynecol Oncol 35(2) : 246-250, 1989

18) Pirincci N, Gegit I, Gunes M, et al : Levels of
Serum Trace Elements in Renal Cell Carcinoma
Cases, Asian Pacific ] Cancer Prev 14(1) : 499-502,
2013

19) Diez M, Arroyo M, Cerdan FJ, et al : Serum and
tissue tarce metal levels in lung cancer. Oncology
46(4) : 230-234, 1989

20) Hanley JA and McNeil B] : The meaning and
use of the area under a receiver operating
characteristic (ROC) curve. Radiology 143(1) : 29-
36, 1982

21) Hajian-Tilaki K : Receiver Operating
Characteristic (ROC) Curve Analysis for Medical
Diagnostic Test Evaluation. Caspian ] Intern Med
4(2) : 627-635, 2013

22) Nakayama A, Fukuda H. Ebara M. et al : A new
diagnostic method for chronic hepatitis. liver
cirrhosis, and hepatocellular carcinoma based on
serum metallothionein, copper, and zinc levels. Biol
Pharm Bull 25(4) : 426431, 2002

23) Wu HD, Chou SY. Chen DR. et al :
Differentiation of serum levels of trace elements in
normal and malignant breast patients. Biol Trace
Elem Res 113(1) : 9-18, 2006

24) Yasuda H, Yoshida K, Segawa M, et al :
Metallomics study using hair mineral analysis and
multiple logistic regression analysis: relationship
between cancer and minerals. Environ Health Prev
Med 14(5) : 261-266, 2009



24 — WERKAEH 103515 2019

Development and practical application of novel cancer risk screening system using serum trace
elements: Metallo-Balance

Naoyuki Okamoto, Ph.D.

Special Advisor (Renatech Co., Ltd, Japan)

There are increasing reports that many trace elements are playing important roles for biological
forms. We used ICP-MS and developed a novel method for precise measurement of serum trace
elements called “Metallo-Balance (MB)" for the screening of cancer risk. One thousand three hundred
forty-eight samples with cancer were collected in Kanagawa Cancer Center and Chiba Cancer Center,
Japan, while 2913 controls w/o cancers were obtained from general population. Under IRB approved
protocol serum samples were collected and subjected to ICP-MS analysis to measure 17 trace
elements (Na, Mg, P, S, K, Ca, Fe, Zn, Cu, Se, Rb, Sr, As, Mo, Cs, Co, Ag). Cancer cases and controls
were statistically measured the sensitivity, specificity and area under ROC curve (AUC). High
sensitivity, specificity and AUC were confirmed by binominal logistic regression analysis. Elements
that became significant in connection with cancer were Mg, Co, Cu and Mo. Conversely, S, Zn and Rb
were less relevant to cancer. We investigate the reliability of the discriminant value (judged in 4 steps:
A, B, C and D) calculated from the function and the way of practical application. We collected blood
with the cooperation of 1,699 volunteers in general and conducted a follow-up survey for 1 year to
confirm the incidence of cancer. The cancer incidence from the C and D groups judged to have high
cancer risks by MB examination was 0.048 (4/84) in male colon, 0.032 (3/95) in prostate, 0.009(2/212) in
female breast and 0.015(1/67) in uterine body. That from the group of A and B judged to have low
cancer risk was 0.002 (1/615) in male colon, 0.001 (1/904) in female colon, 0.003 (2/798) in female breast.
Metallo-Balance (MB) is a promising method for cancer detection and maybe risk assessment.
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