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Sr, As, Mo, Cs, Co, Ag) #HBIEL, ZEEBHRINFICL > TEE, 8%, ROC g T
EHE (AUC) #EtE L7/ HAEDEENS TS RICHEETH >=tEIE Mg, Co, Cu, &
UMo T, BRI FATH-EDIES, ZnBLVURb ThHor. £/, HFMEICELY 4 X5
(ABCD ) THAURXVEHRRT S MBHREZLRFL, 5FEMIE 1,699 AD—EAT >
F4T7 &1 EROEBWRETCHEE L. PAUXINPEVWEHIENAEC, DIIL—TDOHA
43, BOHER 0.048 (4/84), @ik 0.032 (3/95), ZMFL 0.009 (2/212), F=40.015
(1/67), BV EHrIhi= A BJ7IL—TH» 51k, BEO#EE 0.002 (1/615), ZD#ERE 0.001
(1/904), Z M3 0.003 (2/798) TH-7. *&20O/NF5> X (MB) #8ZEIZ L % ABCD HIFE
EE, PAVRIRT)—Z 2 TRELVLTHRELAETHD I EPRE N,
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A) https://www.innervision.co.ip/products/release/20180601

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

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

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

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

F) https://www.ajinomoto.com/jp/rd/our innovation/aminoindex/

G) https://metallo-balance.net

FEZWIEMTH ) e Zn TlE R, %
HOWMGHEE, BB orH b A ML A
% EORESED DY), ZHEEOMONA L 2

DOEFEADPEE e oTWD Y —F, MR R
WEE 70 & DMK % TR 5 i, 2B oA
INEWVIRZ L LCEBPESH EBbs 2 &
5 fADOTHEIFESNTETWAS, BIKTIE,
AEFETBAL DD AN K § 5 s~ — 71 — (CA125,
CA199, CEA, SCC, etc), Wi 32 25 A @
PSA, H2NA D ABCHF, B A OKT

NMP22 % CK&18 2z E DM ENR T LN TV 5,
L2L, MEOH CRTIREDNH LI LN
oo, RdsnigERP O A 70
RNAY, X7 L4+v—2? 73, Ky7
IV R EDOMEIZLEEBARAZ Y — = FE
DOBZEZES R IAThN TS (K2).
R clx, xBTS OMET
FBEDONT VAR W " BAY A2 A7) —
U7 (XFanNg v AKA) | CEY A%
DOWNEEI L7z,

| 1. sExmens

MEICE ALK L > TR R TH S5, H@HE
R DY AL R AR HE S, B
EDPRE DO TERE L -oTWAE, HOoRZ
WCEAEMY, HIVY2a—ADKREZIZL B EHE
Y, AR OBREIC X L KERY, L~
RZIZEB50IE Y, AR L HEHA
BETHHZEY, LAETEIY T AT 2—24
PEMETY Y DN a—AREEY, %
COEFNREINTYL, F72, BACHELT
(F, DA BRZIIMIE T OSSN & L
TIETHIV Y 2 — 4, $H, $k ~7 AT 2—24
BECY, 7, 8/ EELEANPARS Y 2
PSS ABREY TEHOEWIHEND L. BFH
ABETIIA RI LA, 058, W &k ~
YA IEN E G S, DA RE TS,
S/ BEER O HATE {, AR, $RAME & D Y
DR ENTWE, FEHLIE, TS ORISR
LCwa [BREHET5EEDMER O ICE
BEEE—RADOFNE IR > TWE] L)
WZEB L, PAREE—ADOITEZHWTT —
A -3y MU= VFEIZX DRI, TAD
(VA7 A7) == ZIZEED B H -7 8 (DL
T, A unNg yALHT) OEMEEMLIZI
F 72 217> T\ %,

| 2. =60 wimern

JEBI (7 — &) i, 20054F 4 H 72> 5 20154E 3
B FTO 10 FERICHBEINES S ALY § =R
TFHEEDBAL Y T —NGEOTOICAR LA
BEOLDNT, FREICLY [EFZEDINE
FEHEL O & NIRRT HREE ORFRI R
BT 2B HE T, SCEICLBME~NOSIND
AT r—=rFarvty b PELNEBEE L.
= ADMIEIZARE - A%, DA GERGBHETO
HERZEERE ISR & D 7Tml o R ILA2FT b N,
R 30 ~ 60 43 Z il 12 HE @ % 3000rpm T 10
A OFLTEEC L) IESHEIE 1, —80C T
PRE STk Z w7z 1240 S o7z i i
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1584 1 f& T, B 148 (BB 76, & 72) tH, K
223 (33137, 7 86) fF,  Hhi203 (%5120, #*&
83), FF184 (%123, Zr6l), BE148 (3579, &
69), WIHRE 160, FL (%) 236 fF, =3 88 1+,
FER 1381, JIE 56 4 TH 5.

I (2 r ha—)v) &, WEINERNOERS
7)) =v 7% 201644 A5 20174FE3HFTO
1EMICZZ L~ AT, 2NA OB E
., RfFED 70 OMEieftic LHECHEL Lz
ZHHEOHR D SEMELIGRINS N 2913 A (B
1092 A, %1821 N) TdH 5. MiEidMz %3
BEICHFZEH & L C 6ml Z$RIM L, 60 %2 i
DD 3000rpm T 10 43 3503 B T I 23
TSN, MEICHEEE T-80C THRE SN T
W5,
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i

| 3. sErmREONELmEST

Mg OMETTROWEEE, fEEEE FH 72 FTL
% 4T o 72 % 12 Inductively Coupled Plasma
Mass Spectrometry (ICP-MS) % Hl\Ww T, F k
s (Na), ¥7 4> (Mg), Vv (P),
A4% (S), #)7a (K), #viva (Ca),
# (Fe), # (Cu), #Héh (Zn), €L~ (Se),
VEYZ A (Rb), AbBYFoLa (Sr), &
(As), EV 77 ¥ (Mo), ¥ 74 (Cs), TN
WV h (Co), 8} (Ag) @17 TCFEDMEEEAHIE &
nzz. WEEn/ 17 THEEr—A -3y hu—
WEIZHE, MG B L ZHO Y AT 4 v o
[ 53T D 2B 2SR AATALER |2 X - THIBI % 7 2
L, HBME (¥ a5 v 2 H) I2koTr—2
HoHviEary ba— VoI Tz, IR
R OBEMEIE EE (sensitivity), FF 5
(specificity) 7 & 812 AUC (ROC #H#53 FImAL -
area under the ROC (Receiver Operating
Characteristic) curve)®® |2 X o CTHIlr &7z,
WEHRATICIE = 7 2 ViEE (BellCurve, Japan)
7 5 N2 SPSS Ver24 (IBM, USA) % FvTAT
bz,
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B
As Co HISLAR
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—

1 PABMATREENOI L FO—JLEDERE (3> FE—IL=1)
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o
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0.2 BEEASA 0.656
BILARASA 0.745

0 0.2 0.4 0.6 0.8 1
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0.8
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F FEEMNA 0.692
F FEAMNA 0728
— BIRAA 0758

0.2
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2

2

2

2 — KBB4 0.608

8 oa — BMA 0759
— fiBtA  0.770
— FFBtA 0.891
— BEHA  0.631

0 0.2 04 0.6 0.8 1
1-Specificity

2 ZnEHRTO ROC Hi#f & AUC

4. HEMTHRTOMRENR
ELICHERIZDONT

BABEZEOME R OMEITCRIEE ET Y bu—
VI L CRE B EZE SN, K12
YO VOETEIREE LICLHAEONAR
HOLZTLREDIENATMRNIL —F—F v —
FCRL7z BTEAPATMIZED S, Co,

Cu, As, Mo, Ag?» & <, Fe, Zn, Rb, Cs#¢
w2 R L Twb, LTIECu, As, Mo,
Ag 7' <, Fe, Zn, Rb, Cs MEL o T 5,
F72, A TIEHELEDBIZTMg R P& 2o
TWHZELREINT VD,

COFERIT [DBAREBIZ L » CILiE P ofaT
FHORELSEBMNT AL ZHRLTBY, 72,
ETERINCHE LI T Lary ba—LeD
WAL > THREZ o TWE I ENDbH

17

x3 HRISIMICE BAFRE. BE. BhE, AUC

DETnE

b ] 1092 137

B 1092 76

fifi 1092 120

A ¥ 1092 123
i 1092 79
BISLAR 1092 160
N} 1821 86

= 1821 72

fifi 1821 83

¥ 1821 61

I 3 1821 69
LR 1821 236

FEH 1821 88

FE&K 1821 138

Bpg& 1821 56

L. ZOWOHENS, PARBIC L DILFERO
METTHEEREOEIINFATMICL > TERELE ST
WAHZ ENHERENS.

AR, MEILEP CRITEHEINTVDS Zn il
DT, HUARTEAT L 72 & ROC Hi A &
AUCTRLTWwS (M2). ZnMTH->TH
AUC 28B OfF 0833, ili 0.830, & 0.809, i 0.745,
OB 0891, fili 0.770, H 0.759, YPH 0758, T
EAR0728 D & 91207 %I E W AUC E A
ENTV5D. ZOMENS, MO Zn OEME
O DODVAREDOTREEZRIET 5~ —H —
ERDZEDHEMENDAH, ZnlZlR S $ETC
FHINT OB TIE VT NOEZRDO DAL ) A
IHE DD ERET S LD TREM I & B
biLs.

|5.@&i§vwﬁm

HMICR OB 5, EODDITLRDEETH
ATRBOTREMZIEN T2 2 LD ETH L &
DIRENTZDS, DA EIFET S E TIZIEE-S
TWa\w, 20720, WIESN17IEET T
AT T — 5 & LS mEr (G % 5 O
WO D AT 4 v 7 RGN EATo7z. £ 3

0.920 0.737 0.900 0.914
0.921 0.829 0.915 0.931
0.906 0.808 0.896 0.950
0.973 0.821 0.958 0.967
0.956 0.798 0.945 0.971
0.847 0.775 0.838 0.892
0.867 0.756 0.862 0.912
0.906 0.833 0.903 0.939
0.904 0.831 0.901 0.938
0.995 0.820 0.989 0.980
0.956 0.855 0.952 0.979
0.796 0.750 0.791 0.842
0.890 0.761 0.884 0.896
0.880 0.732 0.869 0.906
0934 0.750 0.929 0.944

WHIBI AT IS & B RS, KB, s, AUC
DORREEZRLTWAS, Tz, R3ICIETHOT YA
T4 v 7 BT £ A ROC ikt & AUC % 7R
LT3,

BTN DA BT 0.9 Fi 4 0 J
T, JEEIL 075 ~ 085 L HE SN, MNALRIC
LoTEPALNTND, FOREIIBEZLENZE
110.821, 0820, BT 0.798, 0855 & =\ T
H o 72 H, WAL AR 0775, D KB 0753, Fl
0.750, F=3H 0761, FE1£0.732, JBEE0.750 &
BAET, WHERFA O AT TRV EAVREN
7. L2 L, H3IZRT &9 12 AUC IZ Ao Eh
H09HFZEERLTBY, PAEHELIT Y b
O— VORI ENERTTE TSI LIRS
NTW5,

17T TEETRTEH WA THOY A5 4 v 70
AT TR & W S AVHIBIBE RO BRI TR &
o fzguFE AR, EARICE A4 TR L. 2
OYAT 4 v ZREUEGHCidary ta—x0 &
L, 7r—A% 1 & LTHRIEME2ZfTDILTnwA Z
N T S e N [ =
b= VIO B AENZ L EIR LTV 5,
r— A & OMEMED RV ITE I Mg, Co, Cu,
Mo, #ilZr — A L OBEEIMRNIER & %o 72
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M4 ZIBAYRTq v 7ERXOEIRFREEREE LATRDIFAE—

DIES, Zn, Rb THho7:.

TIHU VAT 4 v 7RG TIR SN KA
AL OEYFREE S L2, METTEM oMY %
7T RY =L o TITW R 4 DFERPE S
Tw5., BTldZn, Rb, S, LTidZn, Rb, S,
K, Fe, Cs ®ILEMPMHENBHEEA TR T & A%
RENT.
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CHUY AT Ay 7RSI Lo THEL
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17T IHEDOREZHRATLIEIZEST, EHA
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B, ZOFER (A2 anNTg v AKERE] L4
G, ISR AR BIG L Tn 5.

BAY A7 HEL, KA ORKE, FREREE
WTA, B, C, DO4ERTHER XS L Tw
L. AFY AL, BCIZHE-TEL &Y,
D HISETIX [DTARE) A7 ] 29FEFITE W &)
EL TS, EBEORIE A-B MIZFERE 08,
B-C 13 095 C-DRIZ099 LEEL, #hEh
DIFREOLE IR ENLBEEOMET [DSARER
27| OHERIT->TWE, EEIZHOKRED
APz E %L, CD OHEX G5 EREE 0982
TIEFEEIL 0530 & 72 % 72, 11X 0018 (1-
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FHRRTLEFETELD, EWR 545 NED
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12, BELWDHETH > THTRTODVPAEE
OPAMRET LT A Z LA RIS W
ORI DBAZ ) == THEICZBWTH
EETERWIETHDLIENL, WhIZBE
%, BEEEZRS THrPEERED 1 DL 5T
WA EHIZ, REWWRKRLTWDE L HIZCHE
RDHEE oo BERED KA IRE
LTWwabliF T, EER L TV L 05A%E
Br—»5B0RETIEBBLZ600 A21 A
B LEMICKBRA LB SNDA, 2 FunNg
Y AMETIZ A HELPS 3000 A2 1A, BHHE
75600 A2 1A, CHEZ2S 200 Al21 A, D
HEND 20 N2 1 AOBARB) A7 LD,
AFTINT ¥ A L B ABCD HIEDHR
PEEMEET 572012, 201744 A5 12 HF T
DA ZZHEOH T, 3EMOBIMEY
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F&5 AZONT L RRED ABCD HIERIDOHF ABEY XY

IR AE R RER K5 ] i FFF i UG AIILAR

‘ﬁ'ﬁ” ’g;é‘j" 600AISTA | 700AIZIA | 900AIZIA | 2300 AIZ1A | 3400 AIZ1A | 800AIZIA

A#I5E | 3000AIZ1A | 5000A1Z1A | 7,000A1Z1A | 21,000 A1Z1A | 30,000 A1Z1A | 5000A1Z1A

B¥|5E 600 AIZ1A 600AIZ1A 900AIZ1TA | 2300AIZ1A | 3200A(Z1A | 800AIZTA

MB#&ZE
C#I%E | 200AIZ1A | 300AIC1IA | 200AIS1A | 500AIZ1A | 900AIZTA | 200AIZTA

D¥IE 20A[21TA 20AIZTA 20AI21TA 33AISTA 64 ANITTA 39AITTA

HERAERER | KR B i AR Uik 2 FEE  FE&K &
14ERICASAIZ | 1,000 | 1,800 | 2,000A | 6000A | 5100A | 600A | 1500A | 4,100A | 5700A
(A PNCI)] 1A IZ1A IZ1A IZ1A IZ1A IZ1A IZ1A IZ1A IZ1A
Al 8,000\ | 16,000 A | 16,000 A | 156,000.A | 55,000\ | 3,000 A | 7,000 A |21,000A | 46,000\

(PN IZ1A (PN (PN IZ1TA IZ1A IZ1A 1A IZ1A

B3 1,000 A | 1,700 A | 2,000 A | 6,400A | 5100A | 600A | 1500A | 4,100A | 5700A
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D5 31A 50 A 38 A 67N 66.A 50 A 73N 100N 100 A
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e oe o | e
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0 1 1 3
X452y 188 005 66 o5 18 (0167)
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@oor) M 480y 18 oon B ooy B ()
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MZBR 450 0y M5 0y 62 515 B (g0p1)
1 (0] 0 0
S S oo S R N I R
= Y 1 36 | 140 | 72 1
(1000A) (0.002) (0.003) (0.007) 0.014)
0 0 0 1
Fek o3 O a0 O w0 Lo

ABCD HER O N# & 2018 4E 12 H KL T 1 HEPS 1IN, CHE?»S 1IN, DHENS 3 A
EROBHFEFHRICL T [BARE] ORE TdHh o7z, FEHRFIT ABCD HE 22, 00,

W ol NBERLTWE, AFUNT v AR 0.006, 0015, 0167 LEEHE A, X FTNT U2
22L& 5 ABCD HIE 13K 6 DM EHITIRL BAEDHRITRENT WD, LiL, PAYRY
Twb BORBETHNEAFELS2AN, B PRWEHE SN ABIUTB PSR ATEE
5£ 163 N, CHI7E 66 A, DH%E 18 AT, 140D LIS TBY, 4k WEZNEZMLZ L)
BB ADZEZZ T 720X AHE,LS 0N, B 2Ins.
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R7 BEEHRFTOSDONFAKRED

MIER X%
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N LIZEDXE

i (& &)

ROETS5T4—

0.7 ~ 0.8

0.3 ~ 09 BEEaL

0.63 ~ 0.88 0.95 ~ 0.99

0.5~ 0.8 0.7 ~ 0.9

0.77 0.91

T FLDS AT T-START D FES T AFE Dk B
ﬁﬂ . https://ganjoho.jp/med_pro/pre_scr/screening/index.html

| 7. zenenmm

WE L7217 ICEOHTEL DILENTr— A L
HVFD—w@Wfﬁ RIRREENRRD b
25, TCRHIMTIEPATBM L RET 5 2 LIS
Thb. LrL, ZEETHIUL, PATBMIZE
DHHROBETCEOREDSRL DL Z D, KH
AEALD ) A7 HEEDSFHRETREL 72 5.
CNFETICY, MHOMEITTE LD A DM
% BT CHBIATH 5 \VIEa Y AT 1 v 7
BRGAT) & AV ZIIZEImE 13O h % shcwn
%. Nakayama A 5 2 1%, @VEF %5, 2,
B ADEBEDIMERO X aFF 44 >, §f,
TR L NIV DI % S BT 2 4T\, i
TN 80 ~UDEETHHTELI L wRL
TWh, Wub?® 1325 A\OILDAEE, 43 A0
BYEOILRIEL BH, 26 A% E O MiE o
1376FZMN, Co, Ni, AIDVHDVBABRETHE
WEWIEETH o722 &, M (stepwise)
F2LBu Y ATy 7 ARGHTICL 5T Cd, Mn,
Fe, Cr, Zn 7S EIR S, 96% LL_E D J&JE CH 5l
NTEZZEEHE L TWA. Yasuda 52 13 124
NOESAEE & 86 AOEE NOFEZF D 24
MHEOTELHCTOY ATy 7 laahr s 4%

& 8 E R 4 AT (multiple linear regression

analysis) %17\, ZOfEH & LT AUC £ 0918,
BIREN72ICFEIEL As, Zn, Fe, Na, Se, K,
Mn EHELTWA. IS ORFZEHE XA AR
HEfEE NE IR L COAREICEEST 2 0HED
FELTHWE LTEBEINTVD20, MEItHR
DONT Y AORNICAL TOFERIEHEN TV
VL ARIZECIEINE Lz c Rk R RO 7 — %
ELTHW, Z20O0N7 Y ZADMEIZL > T “DBA
DYAZ" HEEDPUWFETH LI 2R L TET.
HBOKEETH 575, 3K 71 DDETHAEF
ENTVDLBARZOIETE, HREZRLTW
b AZUINTG VAR & B, FERE (3R
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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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