SERR 1 TAF
AFNIKEEE L & LT K ER O e 28 L [E Rk 4175 Y e LS
B4 AL B 2—

REOFEE ek 1 CRAERZPREZRUIIER 20%)

W E

TAFNKEE P& LTKBORFZEDO L Ea—] L LT, ZHE TIIEZEDOE WKL
HWIRE D LB DR BRES~OFELPOHATEL, L, TNLSMNILEERHVED &
DFFLH N ONRE SN TND, £ 2 TAREEIT, RIRE A FILKERIRETE & 0P R & o B
BT 2HED L E 2 —IZ oW THITT 5, Salonen 5 (1995) 1%, {KJREE X T /L /K ERERFE /3 IR
BEBHET 20 TIHn s | BANCHE LTV, ZOk, 2000 4-& 2005 426 [H TR
N—=TnBlE—ar—F (FH7 170 F) OBHREZHRET LD 2mXrHIhTEl, &
SIC ol (3 —1 v 807 X U B E5%KE) 75 B multicenter case—control study <° nested
case—control study WREENTE7-DOT, SEIOLEa—Ox5 s Lz, AAREANTIE, 20
KO BIFTRIT Y 72 72003 KRR RS & 2 W ITKEIREE 15 LI ik D SER % 7541 L7
WFZEIZ DN T H L E 2 — L7z, Salonen HLORHT 1 7 v FIZBIT HHF5E L Guallar & (2002)
DI—v YN8 AE L A AT )T DIEFIR BRI TEDFSCIZIT 5, A F VKR Dl 2
T DHFER T o7, Yoshizawa © (2002) 1%, /KERMREE & 0P B 0D BB 2 723 2 it SRV L
L LT, AERRBEMZRFERZE L TV DLWV DR 6T, LD ERE SR |
Stk b At LI ZE R & O LR BOEGI A FRIIZATT 2 MER S H b D B X b,

X—U— N KERIEYL, A TFILAKER. WRIEHINESE . LIRS

W7 th /18 K

HIRE RAERZFEERIFZERBIEIR) , ARRE GRALRAEERIZERBIF) , kil & (R
AERFEANER AR) , AEPE KRR FPEZREER) , S fe (B~ U7 T ERAE
%), BWARGEE (ENOKEREMEE > 2 —8K) ,  8#AEK ORALRAESSRUERITER)

I WHEERY

AF VKR K DI EO RFUIRZMICTH SN R > TR LT, I LITKIRERE O
IZOWTIE, BEZ & D TR STV, T4, SEESICER Lo A T VKON T HRE
DD ERE~OFBICHAMICHLEALIET S TEBY ., ZNHOFFEL B a—E kT 5 %
BERBAHH, £l AT 2D TIRIRE O X FOLKERETE & OB BSEIIREE L & ORE
RSN TS, £ I T, ABFEIZEW TTFEERIRO LN AT~ T L TORE 2 TR
L. AFKBIZ L DR BEO LR KL TETHLNCT 22 AL T 5,



0 WrgEHE

AFIVIRERZ L & Lo KSR OREFER 2 & [E R K ERG Y MBI B3 28 L B o — [ X F L
IKERZ HL & LT KRR D L B o — ) BEOY MR 2 FL KRR & DR & R
PEICET2MEDO LV E2—] LT, £ RS TED L 5 &N H 5 702% Medline FD
T AN AN N Lo, AR, RIREE A FLKERIREE & O ER & D BRI BE 4
DHMED VY 2 —] ITB L TR SRRSO T 6 LAY 72 SCERIZ DWW TIERRL 21TV, =2 A >
&2,

(PRI ~DHELIE)
RELE ~DOEEIZ DWW TIE, A SN 3UROFE., M OGHEOHRZE A FLETHETHDHD
THRRIZHE LT E D20,

I AFZERG AR

KR T ED X 9 72 /KENFYBED B 2 T HONWTET ., UBRRIC K VREZIT- 72, K
HEREIL, 2005 FEA R L LT, Medline Z#xf57 — % X—A L LT, key words = (mercury or
methylmercury)&pollution TR L7zfEH. 43 v b L7z, F£7-. key words = (mercury
or methylmercury)&(infants or fetus) THFET H & 19N v L7, S BITHRAIZEBWNT
TR THRPRFE D A F LK ERIGE R & DR BCENIREE (L & OB E e STl v | KB EIE~
DRI T BECDEO@EZEZHTFICANDLENH L EEZLNLN, Zhb
DO L B 2 —DOHfED 7= 12, key words = (mercury or methylmercury)&cardiovascular T,
MBLIZE ZAH I3 @A v b Lz,

FI TR LD TR FHBESEO L E 2 — Db ORRER L DT, KEDORRE
TA 2 PR T e EOFRE BER EOFESNETRIT S TV L HRE0E 2 &6 Dialog BIAMT
V=7 YA FEeHOTHREWNRETH D Z L 2iEd LT,

AT, SRR ORGSR & 1996 SELIRTOEE L b 553 & I, KRR A /LK gk
B & DR & BIET W TR L T2,



IR EE A F /LK ERIREE & DR & OBEMEICBI T o MEDO L B2 —

LI

IR EE A FVKERIRFR X, 2 E TRIFHIOREE & 2 0ERDOREIZE LT TEEDO ARt &
WO ArTXRAMOPTHEMSNTERL, L, ZRLSMIOHERHVED L O H L
DIHREEN TV S, Salonen & (1995) 13, AKIREE A F /L KERIRTR 25 AR IE & B2 O Tl /e
W& RANCHRE LTc, 20, 2000 4F & 2005 4RIC b [A CAFZE 7 L — 7 b Al— 2k — ~ (OR
747 R) OBUEREWMET D 2mXNHINTE L, 62, otk (2 —m v X
LT AV HEEE) B multicenter case—control study =° nested case—control study 23k
HENTELEZOT, AEROLVE2—OxRET L, BARENTIEZ, 20X RFRITARNEZL R
VNS, IKARIF IR B 2 WITKIRIA R 3 236 L To U D SEIK & 94 L 7o 2823 8> 5 D T o+ T
TNHIZSENDZ EET D,

L. W7 47y Roak— Nk

Salonen HiX., HEF 7 4 > T > KT Kuopio Ischemic Heart Disease Risk Factor Study (KIHD)
L E b5 population-based prospective study 17> TW5, HES7 1 > 7> R, AFEER
BERZ 2 HE b 5T, FIREIIRESE (coronary heart disease, CHD) DTN EWNZ & T
MHNTWND, HHIE, BT EPOKENSMOFEZE (acute miocardial infarction, AMI)
I U LT AR EIRERIC L A TR00IMEREE (cardio vascular disease, CVD) & BY
YD L DIEHD b & TVL DNOFR LA wi Lz,

1.1. Salonen et al. (1995) MFE3C
EP. BRI DOV TR R T 5,
(G 3C44)
Salonen et al. (1995). “Intake of mercury from fish, lipid peroxidation, and the risk of

myocardial infarction and coronary, cardiovascular, and any death in eastern Finnish men.

Circulation 91(3), 645-55.

(kF52)

SHERERIT, BT 4 > T2 RICET 42 505 60 5% (6 w%fE) DB, 1833 4

WA SN ERIT, BT 2T PICERe BT, (1984 48 3 H 7205 1989 4F 12 AIZfThi
72) R=R T A CFERC, 42, 48, 54 HDHWIL 60 5D 3,235 bl DhH, TDHH 2,682 4
(82.9%) MB&IML7T=,

BrohHELUE T, FRREIIRE AR (677) . MM BB OBERE (60), (MIXME) BAT (108), 284 (46),”
EERBIIREBICRRE L TV DET &k, SV OFEIEORBEE N H 53 . PolJiE, Rosa interview
THIEMERDEBIEOFEH D W E= e 7V ) vzl —ELL FIRAT 238 L ER S,
BRob SN PIciE - 72 1889 4D 5 b, MIEHUE & BEFUKIIEE O OF — & 1ME 57 1833
KNS BIDHTORRIZN, T D HH 10 L4 DIE, 36 4 OWRIERE 47 4 O 7 = U F 1,
61 LDMET R BT aF A B, 724 OI0IE HDL2 = L AT 17— UfH., 183 4 Oy KiEEEIE
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DF =5 BRDNTE YD | AESHAGHERAEO TIIE % TTDT-,

GBS DERHR)
i 3 B, ML A e 12 BRI DL BT 7R FRRIERIR, B2, 24 BRI D
—HB)  BHERHL,

OKERGHTIE)
/iR Nz T .~ 7 ey =—7 TRIbL i~ > B U CTHIFI#% ., Sodiumborohaydrate
W2k B TEAT ~ v Ak (FIAS-200) CHIE,

(£ DDOFE)
1% V2R 7 v 7 A 4558 (VLDL, LDL }e OVHDL %), 7 = U F > Mfiif& L2 (Zeeman—AAS THI
E) . ISR, MmAET A=z e il

(Fr e L OUKEREBEE ORE)

BRI BE A )M THL7- (instructed and interviewed—checked 4-day food recording) .
FRNCFLERDIE RN H U | HRFICRELICL > TT = v 7 2% 72, KESOKFERELIT,
NUTRICA CREW I DOT —Z TEIZT 4 T2 ROEEM > TV D) I2k - THEH,

(ZDOMDV AT 7 7 27 52 —)

WL, O REZE - B OME - Z OO i OE B OB, & EmRE, BEAIRAEILT
Yr— M THIW, % TA o Z B a—IZ Ko THER, 12 » Ao 7 v 22— L8 H&E (Nordic Alcohol
Consumption Inventry). £ (5 /3KREMZIZ, MIEN 3 [B], SZAZ 1 [B], A7 2 [ DFEH)) . Fek
Fe R IR & DEMORE MR, BOMERER, R0 130/ 3L F

(&4l LDL OHIEE)
7YX OHUMLIE & - - ik

(Z+va-7 )

Kuopio #Mi%, WHOMONICA 7' ¥ = 77 MZ K » TLAHFEIES: DGR ST, BERITIEFETIED R
PR R EZERS 2 O FEEIRBIIRG I K D FEC A INEE, 1984 4 3 H 225 1991 4 12 H £ TIiT 73 f
O AMI GEER I OER) RSN, 1992 FERETITIT 8L DL (RIER) NEFES .,
PN 18 4473 CHD (ICD 410-414) . 24 473 CVD (ICD 390-458) T 7=, AMI DE A D k5 KB BRI
(X 7.75 -, IR 5 AR, FEC ORRBEIMIL 8. 75 . FHK 6 ThH o7,

CLED)

MR DRI

RUTEIRIE P 46.5g/H (L 10-619. 2¢)  HEEKERIEIRE 7.6 ug/H (L
1.1-95.3ug), BEFKIRE 1 1.92pg/g (LY :10-15.6Tug/e), 71> k20740
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24 BER PR R KSRPEM & 1. 18 ug (LY 1 0-4.95ug), BANEEKBOEBREIZIT, R—R T4
VREDOFEICL DEITR SN o T2, ﬁ¢ﬁﬁ%§i\2%\2M\L%\L&\L%\
172 LEERDIT LN > TR T L (p<0.001 for linear trend), LA F DM ClIds D4
TiRE L=,

Hln e N—=2 T A VIR ClE%, BETOKRRE & 24 FEERTKEHRE (BT &y b
207 44) IXAHBEFR%EL 0. 563, FAMFEEEUE & 1%, BETKERRE T 0. 265, 24 WFEIR F KSRk &
T0.470 &A@ o To, BEHFKERRE & RSN AN FHBIfR 2L 0. 210 TH o7z (Z

MUE?) . 29. 203 BILERRE R C, FEMUEE (T %mf%;%*ﬁ%ﬁ#ﬁﬁ B (2.20 & 1.81
ng/e). 2367 HEIZAELMTTEER AN TEEZPKBIRENSAF RIS (2.46 & 1.76 1 g/g)
(M EEREICEA L OIENH D & OFLlRIT 2R,

AMI, CHD, CVD BiifiA -~ h DA% U A2
i, N—RA T A URREF, BRIOEMMELERE( S R RBREENE CTHE L2y 7 R
BINP— REFILOFER (F-1. BRSO Table-3) 1%, AMI TIZBEZTKIRIEE - AN IEIEE
B KBERENAEICHE L, CHD B VD TIEBETKBENSFEICE T (BEFAK
SRIRE S L ORI EEREICE L Cix— B Y720 0B ke 1y MA T TE T L7ZRED RR
DFLHN B D DS, KﬁﬁﬁgfigﬁuékD®WMK7%%@%®J27777&*Tﬁﬁb
TR (F-2. JFGaX D Table—4) &, BIROREREEIZIFFEETH -T2,

YTy MBI D AL & 24 IR K SR B

R—R T A VFERO 24 BEHR TRSRPEIER &= AMT OA% ) 2 27 & KERRIEEO B 5 69 4
DEFE @K1 TER, REFEBLORERE ~ Y T S8) RIECRF L (-3, K
O Table-5), HFHEE TR P AP RIZOPL Y (1,295 g/ B, SD=1. 14 : S HAEEIE
L 13+/-1.08) b ODOH BRI, ZHE VAT v 77 LV TIIRFKBRIERENAFE TH -
72

Y7y MIBIT AL LDL L KBSCEFE S a At b - T UoFAFH 2 b
187 £ CThH DM, Bk LDL Z & te G o ZE A AN HIE STz, KERESCHOER L D%
HPR AT CEEZTKIBREDGEESRD X A 2 — L OBEN R L8R - T2,

REFEITIT 2 BT & BEZTKRIRE

AHMOBFEFHET. HLAFELEBIM L LEXTNEZ D TR ANDELBEZF KRR (42
Wn, MR, (EERREIRIE CIEE) 2o (-4, JFERX D Table-7) &, 4 f (Burbot, Vendace,
Northern pike, White fish: 2/ b —FDOMT IV ORATERLE EEXTZANIZTEZ D T
EERTNL Y S EEZTRERENARICE T, Fle—HMoA CIIEEIAAR L 2
LHZH0OBHVAE—F 7 varyb AR ThoAML 2 b o7, ok, MOBEEN 1 HD
720 30g LA ED AN (51.4%) 13 FHBEEZFKBREDNFEICESLS, BEHMBAETH T,

(HRmSCZRF o2 AL b)



INHORERID Salonen B, AT OKIEBAEANBHEIZET D008 A < M5 L
TWDE L. ZDMFE L TKERIZ ié#&m¢%®ﬂ9ﬂ7)~7/ﬁwﬁé%ﬁg R % {2
HTHLEEZTWD, LI, 5 DE 2 5 /KBONREIEIAEED A 51 = X A%, Fenton—type
St SH &~ @ifnrk, kV/M$ﬁ®E&?%D\_ﬂ%iﬁwﬁﬁu TR TH D,

H 9 ONEDHREMED & HENREELIE DR L LT, KA (M Th 20 %HER) 0
TR OS85 A 2 HEFE S . ADP @A 8 M/ IMREEER 23R S8 5 L O FBRAER LR L T\ 5%,

FEOHHTH, ZORMRITHIBT 4 7 2 RO L D IR, faFnfiEEE 2 & ToEk
JEAZ<EIRL, Bl B4 I CREOMOERNLERS N DHBILWE D D72 & D
KAGERI OFERTZERBDTND, LovL, ZD—J5T CHD OFFRIZH LWERE T MZ 560
EH LTS, E£7o, MAREHTHBRFSNDIREZELTND,

KT AT RTIERELVUVEAEOBRONEERDH Y, B L U EREOREN CVDHEDY 2
Ty 7B —ThbHIZ LI, Salonen HHHFDFHILIZHFLIRIN TS, ZOFRETIEL, L UIE
HIE SN TWD2, ZORERMBITFLHM S AL TH RV O b ERFFICE LT,

Salonen B (%, KERIZEK - T CVD DILTHENEE DGR ZFLE L TWDHN, AT =KL
ENHERIKIRIC BN TR E 2, b ORESCHIIRLEH OB TH 2, f%wmﬁ%iwm
THEMILSN D, ERERIZNZEELS RN EBEZLN TS, Doz VLT 5 LR
PR S D O TSR HOKRERIT KSR~ DIREE & AL LK DA LB EEA BN D,
FOYA . R T~V H LD DI D TWERE L 72 KRR K0 A A B D R K SR~ D i
BENSMEIZR DN, T~ AOFEITHE SN TR,

EDIET N AEBREIMERYAEINTND LS THHH, FHIBROMEITE . BUI
ROIEFCBIT 5T — BN, 2B OWTIE, Cox Hef AT — RET AZARHKEEK & LTA
NTHERDDIENNR LR N7 LTWDEDARTH D,

NR=2F A VRBEDOFIZL > TEEZFKBRENRLRY FLLBIRTL TS, D7D,
ENT CIETFHEDEEZ LT L0 L SDOERIZ L TWVDEN, ZHICOWTIIRWT 4 A v g v
X, fENS, REENS T X AT 7Y 7 LTI OFIC Ko TREFIKERE
&ﬂi&éi#i&w?%%éoL#L\%@io&%ﬂiﬁ<\$_iofﬁﬁ%ﬁﬁm@§
Wb ol b ilENnoT-2 0, R EN TV, LR T, IEDELZRET 20 >OHE
KET 52 Lid, KEBUEOHRERZED DR D D L b b,

BRa BRI E LT TR, INETORRND AT IVKEN ML CCVD DY RS 75 7 X —T
HD LRI A LIIREET, SSHICMOEN TOMERLETHA I,

1.2. Rissanen, T. et al. (2000) DL

Salonen b & [F] CAEFIZ X4 & LT RICAMROREFABNITE DR A 5 Ui A DWW Tl
WY D

(R 3C44)
Rissanen, T., S. Voutilainen, et al. (2000). “Fish oil-derived fatty acids, docosahexaenoic
acid and docosapentaenoic acid, and the risk of acute coronary events: the Kuopio ischaemic

heart disease risk factor study.” Circulation 102(22): 2677-9.
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(X5)
XFGA4EMIL, Salonen et al. (1995) & [A] AR 1871 44, BB, ¥ 10 4F (1984 4= 3 H
N5 1997 4E 12 H), 194 Bl ObREIRIZ 3 2554 (coronary events) 235842 L. 100 {51 X0
DR AN ZE, 60 FlIXEBZE O < AMDATEZE &5 2 D, 34 iR 2o 2 O fadE T H

>77,

(REafufg e oW E)
REFIEERIIT Yy T ) —H 27 o CHITE X4, DHA (docosapentaenoic acid) & DPA
(docosahesaenoic acid) DFIDOEARIIERIZKIT 2EIE & L THE I,

(ZEHE R F-)
ZHRERFAZHONWTIE, RIRO@E Y,

(FE5%)

DHA+DPA OE|A X, 3. 01 0. 79%SD, #iPHIL 1. 39-7.51%) T -7, T DEIA T 5 BEZ/OT TRE~
DEEZ L LT-ONRH-1 Th 2D, wEEIROFHIT, DHA+DPA OFEIE DRRFE TRV, BEHK
$RIE EE 1T DHA+DPA DFEI G D B AR T{X < . DHA+DPA DFIE DSl TR\ I ZNEIT /LD &
EaRko Salonen & (1995) DiG X DOfER &1L G D7, Cox BN — RET /LT, Fln, Mt
fF, BMI. e KMEFEIE, BETKERE, MiE7 = U F o, Mg LDL 2 L 27 m—/ b I
MJE, fiEA A Y >, ADP §EF&II/IMRERE, LSRR HIRAE, TEBNpRE AT AL, WS, R
(MG D> LISN) . v — B HE TS 5 &, DHA+DPA O FIG D S AKHEIZ B~ T DHA+DPA
DENGDORETETIE 44% (95%CT, 11-65%) DU 27 DL TFHAERD bz,

ORI DOEZSITE HIT, BEFKBEE TIRUIOT T, IREEER TN TORED
2HEZ (b U TR U 7o, £ O R BEZ T /KSR @ iR BEFE C DHA+DPA OBIE D RARFEI b L T,
B2 KSR FE B AE C DHA+DPA OEIS O BEL, 67T%DHBERDO FHH A LT 5 (95%CT
19-87%) & LT3,

(B5)
INDHDOEENG, ZOmLOEFEE SIT AT O BB RFESR D ) 2 7 2 Db S8 5
B2 FAPOKERHEE S TWD RO TV D,

(A2 )

HeNZK-1 & R5 & B /KRRE CREIL LI —>ORED, DHA+DPA OEIGIZH 4 5 HERD
FilgD Y A7 3R> TRZ 5, BEZPKEEE 2 1 g/g LAT Tl DHADPA OFIG D EAIZ L7
STYAZIEITRD L IICHA, BEFKBIRE 21 g/g BTIE, Wolo AT - THE 3T
KIKICRVZ 0L EEEFLTVWEEIICRZD, LN, 20X 10 DRI T =540
CEENIRSE & D) FBAEBIT DR e FRISN D, BEOFBEBIZ OV TORRRITES | HEHRI7AR
D SITOWTEEM DK D, Blo TRAE L TH D &, DHADPA OEIA THy T 72 5 BERI T, JEfEH
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(ML) BREL B> Tnd, LIl Salonen & (1995) DL OfEFRIZKk4 5 =
AV b EFRERIC, RITVEEHARASNOERTH S Z LITEZGFD, £, 22 ThbEL Y
OHERERIIIfN TB ST, FREAAT LT LADREICHONT L Eo 2L il ThAano
NaFRTHo T,

1.3. Virtanen, J. K. et al. (2005) ®EG>C

[l U < Salonen @27 /L —"7"76 Oia 3T, 1995 DO L OBIEHIM 2 RHUL L 7o & O3 &
nTns, GrxX4)
Virtanen, J. K., S. Voutilainen, et al. (2005). “"Mercury, fish oils, and risk of acute
coronary events and cardiovascular disease, coronary heart disease, and all-cause mortality

in men in eastern Finland.” Arterioscler Thromb Vasc Biol 25(1): 228-33.

(xF52)
KR, Salonen et al. (1995) & [A] USR], EBBFEARTIZ. F¥ 13.9 4 (1984 4 3 A
5 2002 4F 12 AK),

(BRI SR B oA B An I Wik o> I )
AT OE Y

(&R )
ZHRERFAZHDOWTIE, FIRO@E Y,

(ZAr—=T v TRALT 1)

BT, EFE B G TEAFEE L > TiTbhz, X TORaMEEEIRFE &S CVD

(cardiovascular disease=ICD9, 390-459 or ICD10, 100-99) CHD (coronary heart disease=I1CD9,
410-414 or ICD10, 120-125), RFERNE TN TV 5, SMEEEIRSEHIL, 1992 4 F TiX MONICA
project M —EBE LT, TNLUUBKIIHRRBE AT LADLa— R v r—UTHLE, BEE
)X, FINMONICA project & [fl—Cd o 7=, 148 B DB & M 7a 2D TR EIARIZ 3k 3~ 5 Fi (acute
coronary events)., 77 HlORF 6 < AWM RREIIRIZHE T A E il (acute coronary events)
FEAE L, BT 61 D SR 22 BERE M YR 23 & o T, ALK ENIRIC R~ 2 il D & - 7o 13k
WD H D% end point & L7z, 525 BIOIEILED 5 B 257 475 CVD B (FERSIH 268 #il) TH -7z,

(& 5%)

) 13.9 4 (L2120, 3-17. 8 4F) DIBER T, 282 Bl AMED FERENIRIZ k3 5 55l (acute
coronary events, BESHREH=1871) 23H V. CVDI32 il (BiZ2xt5E$=1842), CHDIL 5 (#
R RER=18T1) Tholz, 7o, RIERIL, BIEIFREL 2480 DN 525 Il Th -7, #-5 (R
AL Table—1) ICBEZHKERREE 3 BRI T 7o BIEHER L X=X T 1 VIEROERZ T,
LMD EREBIARICHET 2 FMAZ X L0, FILTRITBEPREIREORESRETE W (23, B85
HFIZOWTITRRE L), £72, MOBIRES &<, RS WV, ZOMOEEH TN OME
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EAKGHEO RS 3 HOMT (RAFHICHER) ERODHDBORDHDMR, e LTI
EEFERARLR, Flo, ZITE LD TMIEE L > OREMEA RS SIVEZ KRR O R 72
L3O TIRER UfEEZ R LI (OB 117Tug/L 7).

Cox BN — FET LT, Hin, MAEF, MfF HL & LDL = L A7 w—)L il ED
S LA 1 L FE BT, 5 KSR B B, = = 5 2 AR R il B L0 L i DHA+DPA,
7/&:»—/1/% TU D LT ARSI ERE - B - B X I C, EOEBIRECHETS L.

S2rh KRS D b 5 WEE G — o DBEC R LT, &y RAFA 2 FT1.68 735 1. 38 7
@)17%%0 LR ENT (26, FEZACO Table-2), W L 7= A& K F DA 72 WNEF LT

BOTHIREABEORETH T,

S DIZEBEZFKEREEE TR Lz Z > OREOIf{E DHA+DPA O HAL Y720 O KA > h O
5t U A ED EF& BRI L M DHATDPA OAHEIER 2R LT\ 5 (-7, KL D
Table-3),

(B5)
IHRHDORERNG . BEPKEREIL (CVD X° CHD 25 Te) RMEREIIREF S & BE L, AT
JVIKER (IR SRR iR O 2P IRENARF S O DR EFTHH T L LT,

(A b)

Z DX DERD ZIFEW L DEERTD®H D, No. of events (n [% of subjects]) TH D25, #l
B BN ENE N D LIS 2. b CEINEHERLT LLIELLS 220 L S IcE b5,
Acute coronary event (282) & CHD death (91) (Z#HEExI A H %=1871 T. No. of subjects ®
624+625+622 DFNEFHIET D, L L, BEFKEREOREIEOD 128 (29.6%) 13, #0 T, b L
128 ZVTE LW e 51 20. 58% (128-+622X100) D(E T 29. 6% & (TR & < H72 %, CVD death (132)
FBERRER=1842 TH Y BEARL VDRI D 3 DORED No. of subjects i, 4P Lb
5TV, LrL, 7.0%, 4.8%, 9.8%i%, No. of subjects % 624, 625, 622 & L CEtH L
ToRFDEIE &R 0. 32%FREE L2722 6720, B LIZ < WD IX, Any death (525) @ 115 (16. 7%)
124 (17.2%) 286 (26.8%) DHEIGTH D, WD LBEHTKIREDRRD 3 MO N A FHHA
BL. 689, 721, 1067 7Y KFHE 2477 TIHEHHHOE S U0 Bl BHT B, LbL, 7%
B, BRI DRSS, 400 AU E BB L TWB D, REHERK NS S &
DI, HRINIE-T T, BETKEIRER SR 1068 4, ZNALLITO 2 BEOAFHE 1412
4 LIFIE R OEE (689+721=1410) &8T5,

F7 . RS ERSTI A L BB, Salonen B (1995) OB & B85 KERIEE O 5
DF— B PEFLNT 1833 4 L WX TV DD BTN ? R— AT A VEEDFREORE R, & D%t
SIS TVDDONZORTIEAHAKRTH 5,

TOX SN BERTHD LER LIS WD ESMTEN DD, Eio, ZOMICTIEAT 2 #
TRIBEIZ LW 2B ER @A MG IV Tl b it TW RO L REFHTH 5,

2. BT 4T RUSNDIT—a o BB VNIT A Y HEREOTHE
Salonen LD 7 NL—7D 3 #HXIE, WINbE UHMFRBED aR— N THHN., FOMIC
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W OB ST TCOFESL H 5,

2.1. Guallar, E. et al. (2002) D&

(G 344)

Guallar, E., M. I. Sanz—Gallardo, et al. (2002). “"Mercury, fish oils, and the risk of
myocardial infarction. [see comment].” New England Journal of Medicine 347 (22): 1747-54.

(BERL)

Guallar © (2002) DF@3CI%, F—1 v /38 HEE A AT )L TOREFIXHRIFE TH 5, 70 kLA
TOEIUO TLHIELZ R SN B 684 4 & 724 4D ([Fl—HUE 5 D) KB O N KGR
PBRE & B2 ARG docosahexaenoic acid (DHA) ZIE L7z, EIMOKEBEDELIL, 0.25u
g/g ToH Y DHA L)L LD TEREINREB DY X7 7 7 7 7 — % F{H Lo % O BEREO KRR
IIXHFREEL D b 15% (95%(EHEX M 5-25%) o7, £z, BINOKERRE CT5 BT U A7
(odds ratio) ZMatd 5 & AKERREE e s e R RARBEIZ L~ T 2. 16 (95%CL: 1. 05-4. 29, 47,
WM R, HDL = L AT a—)b, BEIRYAE. @M ERRERE, DI ER R, i b E R E S
THl#%) Tholo, WIT DHA LAV THAIZ /T KSR CIME L U 2 7 (odds ratio) Z#s
I 5 & DHA LUV igmffid, HASAC R LC0.59 (95%CI: 0.30-1.19) TH-o7z,

IS DORERNG Guallar BT NOKERNREILEREANZ OAREZED U 2 7 L BE L, DHA I
MDY AZZTFHELTND,

(A2 h)

Guallar © (2002) OFw 3 TR MOKENRE ZIRFEFIRIC LTV D8, BEAKELMm A KEIE
EZOEBRIIMPA I TRy, FABREDL OO THRFITE L., ERHT LT L0 5
DKENFE L2V OYG, BN EDLEZATS, LnL, KL DHAREICEZ ZZZOME
D (r=0.34) ZEHHEETHD, Eio, MEH & FRROKENREDEW (e RO T 1.33, i
/INT0.85) KV HUBDKERIREE DEVO ST 3 ENNT KR E W (M P15 Tl /NT 0. 15 1 g/ g,
MARIF0.68ug/g) DHRUTIRDHEZATHD,

EERMICIE, LL, 74Ty REEOar— MIEZ2 Y R— b+ ofRICRD EBEL L
Do

2.2. Yoshizawa, K. et al. (2002) DE&3C

BlpoltEREZR L WD LLH D,
(FRsc4)
Yoshizawa, K., E. B. Rimm, et al. (2002). "Mercury and the risk of coronary heart disease

in men. [see comment].” New England Journal of Medicine 347(22): 1755-60.

(XF52)
Yoshizawa © (2002) 1%, SRHEN YLl EA2 5D D EEEGE (BH0H) O ak— MHE»
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5. DIEHED nested case—control study Z1T->7-,

KRB IR ERIFD 1986 1T 45-T5 RO HE, WAHEOM, BREDOZ\VEM], MO KIRHEE 2
BE, 2 FHEOEXOERMMKD 5 WIS EDIE) > 72 DI National Death Index T 1992 4F 1
AKH GHEOTZ4u-7 v7) £ TIZ 9L EORFRIEZ 02, FEFIL, BSErREIRE &

(Z25R3E 45 4 Gt 109 41) . FEBUERI IR LAREZE (234 40) . ERENR A X2 FlTd DV
TR P2 AR & R B ARTE AT 2 52 1T 7238 (T 127 4) D 470 44 Th o> 7, T, BEEE
JENOF IR Cxf R A2 880E LTz,

(5 5%)

SEINOKERIRE T, FEFIRE 0. 74121 ng/g. XTHAHEE 0.72H1.40pn g/g & 2T D o7, F-8
(FGRSCD Table—2) (ZRINDKERIEIE D K - T 5 BEC/T 7RO, WRIE S Gk L 7= %t
URY ZaRd 3, KERRE & ORI AW SN ehotz, 612 (EOXHICLTT—4 %4
TE T DWW TREIR S TIEW RN AY) n-3 REGFIAENEE (EPADHA) THEE L CHAERITIED L2
molz, £z, BINOB LV RBEOE, F, KO3 7TV =@k LR TlE, Brrom
WA T TV —TOKIBPEE RO Y A7 IXR U VRBEDO T I — O /KSR FE R AKRE
WX LT, RS (2,47, 95%CI=1.01-6.04) L TV /=23, trend 3AE CThinolz, EEHERTIZAK
HAKUTIRBZE SN TV DD THEIDKBIRENE . ENEROTHIT 21T - 7228, KEHRE K
TEREDRARREC R 248%F U 2 7 1%, 1. 27 (95%C1=0. 62-2.59) Tdh->7=,

INHDZENG, ZOMmLOEFR HIFUKIRRE &R B OB 2 RET 55 R TIRENE L
TWn5,

(A2 h)

PRI < DG DIROFL TH 5 & LT, BIEAEIREIRGE R (109 44 THZEIRIE 45 44)
LTV LEN, HTEEO LY ICBDbND, £7o, JIGFIIREEROFEMETHY, 20D
EHCITEFEEES L RV BB T 5128 < vy, 24X, Salonen H D7 L —7DWFETIE,
FERBEREBAERNGT R VD DU 27 BN@EnEBbh b X577 — 4L TnbsZ e, KER
BRoTWHHRTHD, bL, HEWEPE@EEEORFTHD L5 BRHEHELLTIE, AF
IWIKERD BN 2 72N & 3% & Salonen B D J /L—7DFFE TR Z T2 A F/LIKERD 2L
X, AFIKBZED S D TR LAIDRIDOBEKDOEEETH D . A FI/LKEEIT surrogate T D D)
H LAV, BINOKSEMEE L, FEBRE 0.74+1. 21 ug/g. XTIREE 0.72+1.40 u g/g L FEN2D
S72721F T2 < | Guallar & (2002) Ofa 3L R TUKSRIREE (MUl oD 45 The/NE 0. 15 1 g/g. e K
130. 68 g/g) IZHATH7R Y @V, CVD OFEIEZR D ELEZ T R A2 W DS — R I IHR R O i W A &
VBN 20T W EE X HLILDHDT, Yoshizawa & (2002) DFEFIZENR Y OBREHE S LD
EBEZLND,

2.3. Hallgren, C. G. et al. (2001) DFHT

INETIE, BEORTORFT THST2N IROAY = —FT L OHEIL. KELEEN TS,
(GRsc4)
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Hallgren, C. G., G. Hallmans, et al. (2001). “Markers of high fish intake are associated
with decreased risk of a first myocardial infarction.” British Journal of
Nutrition 86(3): 397-404.

(ER%)
Hallgren © (2001) 1%, dtEBA D = —7F  OHUIB(ER 28— 251X U o TOL A ZE DAEH] %
MONICA incidence registry 22 bR L TIEFIX AT FE A2 1T > 72, 10 FFOBIEHIRIT 78 (562, %«
16) BIOFPELHFEZERH D | M, Fllin, Hilkz 2 A 2 72 %R 156 28R L7z, KERIE TR
BR A KRR BE 2 I E (O OHIE L7z 2ifERR) L) & SDIIJER] 4. 443, 8ng/g. %/t 5. 45, 9ng/g
Thol, THHOFEEEIT, 2o 2-3ug/LTRE (BEFTiX lppn LT & b d) (Y
T 5, n-3 REaFufighife (EPA+DHA) & JIE S AL C il i 2 A fafufg il o x4 2514 & LCEt
BInlc, RICEEHOv AT v 7 EOFEREZRT (-9, FiwLD Table-3) 73, FRifl
ERPAERIREE O LA OAIEEDO A v LA (R) ZIETFIHETWD, ZEERTV AT 4 v
[EFHT (35-10, JFEHSCO Table—4) T, ARMERFKERIREE . n-3 REaffigifgsl &, €0
DOERDOMAEDLED EN G OLHEIED OR DK T & B L7,
ZNDHDOFERING Z O OFEE LITLDIHEZED Y 27 L ABIONA 4~ —H—Th H IR0
ER K SRR EE & R AR RIS X M OBER H 5 & LT\ 5,

(A B)

#-9 (FFSCD Table-3) THEENENED R VEBNDONELL Ao TS (bo b bHF
JEDS R WEBI AR A e\ N EIEGIXR R & B IZT — X OGRS 1 BRSO NRICRD
73), Salonen LDV N—T DL TEH, HEIEATHNDIEDY A7 NE NI ERH b TH
e, AEOH T NBEET 52O TiEnhEBbitd, bo& bE-10 (JFHimLD Table—4) DJH
ECIEHEERIT (WEFa VAT 2 — A REHE & & HI0) AEARFHIIEVWE STV,
TIVE TRR U ORI DM EE T T X THEMETH 72D T, ZHED Ao T RITERS RN
LorEbhS, UL, BHRALRWELH Y ZOREFEN STt BT AT A FLKERD
DI R DB MERE N DNE ) TRONDNTDONE R,

3. KIFREEH D \ITE DL ML OEROFERFHAE

FRRORLTOMBHEIT, BRI CTEELTEY AT AVKBOBRBEILT L @< RWERMT
&%, Tamashiro DL, KIRFHEE & D WK A MIB(EROIET & iR el E 217 -
oo ZHUE, KV EREOBBEEMIIBITIOMREERTEDOLEEZLND,

3.1. Tamashiro, H., H. Akagi, et al. (1984) DFHXC
(Fmsc44)
Tamashiro, H., H. Akagi, et al. (1984). “Causes of death in Minamata disease: analysis of

death certificates.” International Archives of Occupational & Environmental

Health 54(2): 135-46.
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(£
Tamashiro & (1984) 1%, /K{SFHEE & KHHEDIET/NED & FER OfFHT 21T > 72, 1980 4E 12 H ¥
TITREARRIZIZ 1422 4 (B 799 44, #0643 4) OKEFRBENRE S, 318 4 MBBEIET LT
W, 2096 1954-1969 FFIZHET LoF 4 4 (AR GMKEFR EE 2 HND) & 1970 4F
uV’%th@ﬁm&ﬁkﬁz%ﬂé%SM%(%2m\ﬁ1m)%%HT%ﬁOWM$u%
DFETHEIITME, FETHE B LIN) ., SETHE (&) % bR O 2 13IE 10500 75
668 %L?RL?L:O FEIR (ICD9 (12 H-5<) X, JFFEIA (underlying cause of death). ZETZ/NEE|C
H AT T (multiple causes of death), TIRAJSEIN (secondary causes of death., T
INEVZ 3 DRER D O BIFFER & BR < 97_TC) 1o TENT, F72. AR BFETE CHERNIT KRR
@aﬂﬁmﬂﬁé75>§?£b\75><‘:{’£0>§l5l0>§ﬂ$i2@7ﬁ§?3—575>%'§1_ LTWD0E S Ib T LT,

(5 5R)

Z 2 TUEL 1970 FLUE DFRITIC OWT DO HIR T, B AR O34 Tlk, i i 7 E
(18%) . MEVERES: (14. 7%) . OFEHE (FRMMEICD9 410-414] 33 X OVFERE M [1CD9 415-429]1 & >
ﬁfl4w@\m&ﬁ(M4%)ﬁ%m%ﬁ?%otoﬂ%?M\%ﬁ@%(mj%Lﬂmwai

(19, 6%), ORE (BimPEds X OEE MMESH o T 15.0%) BNEVWERTH T, v XL
FlE. KRB, WEER L OMEE (ICD9 490-493) @ 0.41 706, BRBI R 71— (1CD9
580-589) ™ 3.00 Th o723, E b IBWEFRTIL 1 # 1T ATV, LIfEREE (i)
DAy AT AEH TrE 1,32 (95%CI1=0. 57-3. 07), 2 TlE 0. 65 (95%CI=0. 18-2.28), [LEE (FE
e tE) 55 Cid 1,31 (95%C1=0. 71-2. 40) , 2 TlX 2. 00 (95%CI=0.93-4.28) ThH-o7=, KA
K3 L OFERT T (BERET 609 36 L 100943 DFERAEHE) OfFHT#EE 42 L FIoRT, ke
SER DT Tk, Bty CLEA (BRI 1. 5%F X OFEE M 19. 5%, HbE T 21%) 28—
F < X (815 DIERAFEE) O LR A (BRI 1. 5%3 L OFERR I 23. 3%, > T 24.8%)

IER—Th o7, FEERT R TOMTTH. BB bECOER (B ik 3. 0%k X O M
15. 6%, HHET18.6%) N &L, A (1483 IR FLH) D LEE (BIE 3. 6%% L O
FEBIMAE 16. 7%, HHOHT 20.3%) EIFEF—Th o7z, KEFHOLIEOA M & Mo LR O Fldk
OF OB T, WEE GERIMME) OB ZH bWk R B FNCAEEREEZ R L
77

DL DOEFEZ HIE, (Z Z TR L h-72) 1970 FELARTOSE T FH DIER D 43Af & T,
1970 FLABE DIE T H OFER DI R R E DENE LT ehrolo s LTS,

3.2. Tamashiro, H., M. Arakaki, et al. (1986) DEH3C
(FC4)
Tamashiro, H., M. Arakaki, et al. (1986). "Methylmercury exposure and mortality in southern

Japan: a close look at causes of death.” Journal of Epidemiology & Community

Health 40(2): 181-5.

CSED
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Tamashiro & (1986) |, /KIRJFEENER L TRAE L7 KETO 2 #iX (REAR O B3 DK 70%
WIEE, FTAEROBEZFKEIRE & V) OFERZHAE Lz, 1975 FOEZFHHA T 3887 Ak
D 1970-1981 AEDORNZ 416 (BLBIOEFT DO TIX 412 T, Z OB OMEHT TILRSER T 412 L 72
STWNHDT, 416 [FTFRD TH A H) DILTHHER STz BARITIX 1869 & 2018, LTI
216 & 196) . KIZR T D 5 EE PSRRI D FET- 2R (1972-1978) /> 6 Standardised motality ratios (SMR)
ZERE LT,

(& 5%)

DR FR (ICD9 393-398, 410-429) O SMR 1% 68. 4 (95%CI=50. 4-92. 9) | K M0 £ (1CD9 410-414)
1%, 42.9 (95%CI=26.9-82.5) & A EIMEMN -7, BLHITIX, BIIARITMELS LTI
Hol=, HEITE W SR 2R LIZDiE, fflEo 23 A (ICD9 155) @ SMR 207. 3 (95%CI=116. 0-341.9)
THEHITIEL, B D SMR250.5 (95%CI=133. 4-428.4) DIHAHE T o7, MEILE BT I
(ICD9 431-432) @ SMR 166.5 (95%CI=124.0-223.5) A EICE . BB TIE4 D SMR 181.9
(95%CI=114. 0-275.3) OHAHE TH o7z, HETL LAFAEITIK SMR 19.6 (95%CI=4. 0-57. 3)
THLZNZOL T T AEICE N o7z, BYEFRE EFmEZ (ICD9 571) @ SMR 1% 216.0
(95%C1=144.1-316.5) A EIZE L. BLBITIZH D SHR 244. 1 (95%CI=136.6-402.6) DIHA
BTholz, ZTOMERED SMR233.6 (95%C1=167.2-326.4) NAEIZEHLS . BLHICLTHLAE
Thotz, FYUROZ LN L TR (A FILKEETE) O SR 148.3 (95%CI=111.9-196.6) &
BLFTCORFEETH T,

IO ORERNP ORI DOER DI, BIEFRE & FEE & A TV KERREE O BIFRIZ DUV Tl
DERGEEZDZNBERHSHH ELTND, EWIHDIE, ZOHEIIT L a—LOEBEREDOSL
WTHY, BERS A TFVKBOBEZRD D EDOFRLHLNLIEE L TWD, £7o, M
MAZND S IRIMLE DIFELFHIZLDOHRE & —H T2 LI L THWD DD, LILERBBIEZ D
2H LN EDTHIZHONTIE, HETHLNE L LTWD, BUS Z OWFFE TR .05 R
D MR IFTe LAKLS 2o TV D,

(=AU R)

Tamashiro B DHFFEIL, KIZIFHEE DO LRHMILOSER OFEHT TH Y, CVD DY A7 Z%tge L
L72bDTIEZRY, LAl & 0 IREEOEWERTTOSER DT COBR BT RIS~ TE T
72, —ELTEWSMR 278 L7z DIXEMEFRESCHEE TH o7z, 202 &%, —RERICK
NTIRBEPEHWEROFRTHLHDOT, BEATREbDLEXLND, (HL, HREENFE—O
M (720 IR BEOETR) 2 H@BIRINTWD Z EIEXBEICR VG5, Ziud, BEOHEND
S 23X, BUOBRE (OF D BER MO OERIZHEANIT LY SVIRE) 22T
it EEHLIZKKS LTS AHREMERH D206 Th D, LovL, FEEICITOEEIF NS
R DR RO SMR 2MEWNZ &5, inverted U (M UTF) DX 5 Zehni-b ORISR EZEE
L2WRY | AT R bW ThA I,

4. 7=V U)NFHERERIZOW T OFEAE
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Dorea, J. G., R. de Souza Jurandir, et al (2005) D
Gmc44)
Dorea, J. G., R. de Souza Jurandir, et al (2005).” Hair mercury (signature of fish

consumption) and cardiovascular risk in Munduruku and Kayabi Indians of Amazonia.”

Environmental Research 97:209-219

(=)

Dorea & (2005) (X, 7 < LIl Munduruku & Kayabi OJFERICIT 5 MAIEE OFEE L
72 % BEKEE & Dl E I O W CRHEM R 2 i LT\ D,

T IR TR, BB LE S KA. TWIEOKEGYPHETT L, EERRMEE /e T
W5, Wil OBRICAEH S 2 B KIBOBREE R ~DORHIC X 0 | BRI DAL L7 2
FIVKEB N FEA~EFET 5 2 & T, BRI HE OEEKRIC K 2RFEHRED AL 53, )l
IZih-> CTHEIEL, FERZ 7R, BREFEZ KT L T DERIZBWT, #aEE2h L
AT IVKROBFEHE LB SN TS, £ 2T Dorea 5 (2005) 1E, HERT ~ > LIk D
Munduruku @ 3 -2D#} (Terra Preta, Kaburua, Cururu) & Kayabi @ 1 2O ODFEEER (57
(4T V) TR D REE OIEIE & 72 5 BEKBME & D E R EIZ SOW CREM LA 1T - 72,

(x5)
7= V) B D Tapajos Itk THA Z 1TV . Terra Preta (sitel:Tropas JIl). Kaburua
(site2:Cabitutu JI|)  Missao Cururu (site3:Cururu JI|) . Kayabi (site4:TelesPires+Cururuzinho

) DIFER (A7 47 2) ORAS L, kOFEOFE 621 Azxdg & LT Thbhi,

(B H )
R, RE, ME 6 oREBICAAICTHE) . DA, KEHEIEROA K

GREHE DERHR)
kPRI, B2 (REEE O

tl\

VERSY) . RRATMUE TN D M (REME, BN

OKERIHTIE)
e/ SRR Z AT, ~A 7 ny =—7 TKIk, WEFRIEEDE (CV-AAS) THRIE

(FIEE=RDHE )
FVHE R (g/day) =BERKEREE/ (/KR XaXb)
Richardoson and Currie & (1993) ®OHW{EZMHH : a=0. 0010, b=292

(ZZHEIR )
WA O~ 7 V) T EORRYE DA R RN @V (55, 4%)

(FEH)
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W i D FEAT

RIS IR, PIRMESR ;Y T8, 6ng/g. WAL ; T 52.8ng/g TH V. kDK
FRIRFZIX.  500ng/g LALAY 26%. 1000ng/g LA EDY 11% Tdh o7z, BEPFHIKEREIX
Munduruku; 3.4%1.9pug/g. Kayabi; 12.8+7.0ug/g Th 7=, A VHWHEEIX,  Munduruku ;
30+16. 6g/day, Kayabi ; 110+60.6g/day T >7=, Kayabi ®J57% Munduruku X ¥ & fafEHuAE
FE - BRSZWEA, BERAKIMENEL Lo TWE EB XN, AR TREOMEZIFA TR
LR, BEAREIRETS < D700, fill T L OATREEENRES S EET D, £, ABI
DFEFE & 70 5 BEAR/KERIEFE & R M BR/K SR BE O BAfRIL. Kayabi DR T, AERIEOMHBEN A
bh7- (r=0.5181;P=0, 0001),

AV (BMI:body mass index)
Munduruku @ 3 DOk & Kayabi #1233 T BMI (25 L E TR Z el L7-25, AR iTk X
TR BEELLLNT, BUL 25 L EDOABIFE A W hoT-,

I & A

Munduruku (g : PREFREL 0. 008, p=0. 3368 ; FLGRM] : RIEFREL 0. 025, p=0. 2841) & Kayabi
(ISHEH - PREFRE 0. 025, p=0.2841 ; RiEH] : YREMHE 0. 001, p=0.799) IZBWTEZLND
T RCOFEMTHIE L OF BT o722, Kayabi [ZBWTIILE & 4E#c L 5 EABEGRIE
Munduruku X 0 727072,

1M & FE2 KRR

Munduruku ([AER : PR ERREL 0. 044, p=0. 0017 ; JEAEHT : PR EFREL 0. 158, p<0.001) & Kayabi
(UEH - REFREL 0. 014, p=0. 4268 ; JLERH : PRELREL 0. 086, p=0.045) 235\ T Munduruku
DIFH . WHEH, HRRM & b A RIS BRI MR H o T,

(A2 h)
INGOREREELET H & Kayabi DA T, @ﬁ@®hﬁ&&6% ZHa K SRIEFE L R M ERK
SRIEE OBRAA B R EOHBEN RS- 2 L2 Kayabi TIXAMEERIC L5 X FLKEN

BERICEE L TND Z ERRB Sz, BUL ORERNG i\%ﬁkwﬁumﬁf%®9X&77

—IBZ bRV, M EBEKBIREORK R EHTHD L, MIEER DL Kayabi DN,
URAITNFENRDEVNIRERNA LN, ZNOORERNS, FEHOIX, AEENLINE FBHICE
WEREIR LTz, L LMD, MEDHZETY RRA L FE LTS, £72Q-3 Rfafifg
i 5, LDL, HDL <M, SRS DT — F A RRCER SRR O AN +5r &, EREHE O AT EIE D&
W, w7 U T EORYER E S E S ERIEERDB DV | IEMER KR E Ll E RO Y R 7
WIEE->TWanEE bl

IV B

2 OFCICET DAy M, FNFENOHRLOBICEIR LT-, =2 TlE, AFAKEDLD
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B FEMEIZ OV T O Stern (2005) Df&EE (1.3, TEM& L7z Virtanen, J. K. et al. (2005) D
PAMZONT EROFGRILDO L E 2 —%{T5 T D) IOV T b, = 2 v b &Fiil4
Do

WL ODPDOEEMITZH D H DD, Salonen LD T IV—TDHET 42T > ROk — MMJE L
Guallar & (2002) D& 3T, %%wmﬂ% & DIEFMENEE TS L DR RERLIZbDEE X
bbd, LrL, TOMO mﬁ#%%rbfmé&%z%ﬂé &mn@ﬁﬁ@ﬁ
Fwld. Tamashiro et al. (1984, 1986) DImLbED TR E U TIIEFIR A F IV IK SRR FE
L AVELFIFEZED K 5 70 R & DB A m%ﬁé%wf%ékbfwéobﬁb\%@%%@
HEVIRIWDH D L O ITIT- b,

Stern %, Yoshizawa & ®OHFZE L Hallgren, et al. (2001) OWFZEDR ., BEWIRFERTHH &
A TW5, TOHME LT, Yoshizawa & OHFIENFR TR R A2 H L TV D DIE, MHREMIC
HERENZ K KIBARLIBRBLH D00 TRV E LTS, £7-, Hallgren, et al. (2001)
WZOWTUE, B D i< T SRR E D & < ARG EREIG OIRWE DD 200 o TR
HHELTWD, £7-. EHR (cardiac event) DI H{4E L RO A F /L /KERERFE DO FEIE & {5
STNDDT, EEOEBMEICER LTI 0nT 20 e LT s,

INsOa Ay MIE, WS OEmTRXEANHA I, £, Yoshizawa & OHFIEEERIZD
WTIE, KEIRARLBEDNDERBORBAEITEEL TWD ETuE, wRHERD 7 V—7% AT fi#
HrCARERIRER KRR L EDHT) OFEBRAZ, BRI TR 272 < (b WITR 212 L)
BROHDTIERNNEEZZ BND, WIT, ATFNVIKBREFE T 2 L T4, Stern ODFH &
DTHAIN, ZORME 72D X5 RFERPIRE SN TRV, Stern HE ORI & HLIZ FIREM:
WZOWTIHRRTNWEETTH D,

Tamashiro et al. (1984, 1986) DR H . FER DT TH 2 03 T4 5 OFERI A F /L IKERIRETE
IZR o TWRBDHINT 5 Z L 2RET 2 & I1EBF 212V, Ll Stern IXEERZR M m 4 H
L TCWADIL EED Yoshizawa & OHFZE L Hallgren, et al. (2001) O#FZEFZ T TH D EE X T
b\’é

WCAFEDEE L, Salonen HOEERT 4 T > RIZBIF HHF%E L Guallar & (2002) DFF72

?ﬂ AF VKB ODNEFEIEE RIET HRER EEZTRBY ., TOMOFRIIGEENTHD EEZ
Do

Salonen HLDOHHET 1 2T v RIZEBIT AR TIX, AIHRD X 5 ICBEZH KRR & RS
HIHNZ MBS 2 2 & oM & E@%@%m%&% IZHRTEE #mﬁ%ﬁ@ﬁi’ NI kX

R Db L ZATHD, FEEM (HDNTENTRINDMPBIOER) Ng8s 52 TW5H A
REME & A E R 7220,

WIZFEDEOBUR & . Salonen & ORIGEM D RpMEA Lk L TH 5,

if%ﬁ%ﬁ%%zfﬁéo@ﬁﬁﬁ@%@ﬁﬁ%ﬁyaﬁ\ﬁﬁﬁ®¥w@ﬁ&¥%\%i
IKEREIE DY 7.6 g/ HIZUREREFED h—F N F A Ty FAZT 4 OFH 8 ug/HIZIZIE
Vi %, B ¢Kﬁ&f@$ﬁl%uygi AARNERIZHARD LN EEZZ BRD,
24 BRI R K SRPEI R 1. 18 1 g 1. EBEEEII SR A2V 28, 22-39 5% > B 130 A DFHIfE 2. 33

(SD:1.50) pg/L, HEFH#EL 2.19 (SD:1.15) pg/L. 7 L7 F = HiE 1.51 (SD:0.68) ug/g
creatinine [ZHARTORMENEEB X D, BEEDO AR I TV RV, IREDD WA
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MWD =T, DR OREBERNB Y EHEL EH I T TV L aREER S 5, 7o, Mg
DKERIRE L, OEORDTIZZ2 W EHER| X415, Salonen H HE DM TWD DI, BEER
DOEWNTHIGCOMTEILD lean fish ZEBRELTWHZ ETHDH, THIUTK L CTHRDETITHE
IR KA (w7 A XD W0IEY A%E) NERBEEREZ X O, lean fish LT
BRI,

AT ELR Tl DIRBDIE TR Z e 5, 2001 F0ftat (ERfAE OB S 50 4, 2003)
CTHEDETO 5 FREHRAIFETE (10 Xl 1%, 40-44 5% T 14. 3, 45-49 % T 24. 4, 50-54 ik
T 38.7, 55-59 7% T 60.3, 6064 3% T 91.9, 65-69 T 151.6 TdH D, D 6 DDEMHEPEKDIE
CREZNENOFEE L TLTHET D L 63.5 L7205, Salonen b DORIGEEM TIE, CVD TOD
FELA 1833 441 24 4 Th VD | 1 6 FBEFIH T 2 O T, HMIZEHE T 5 L FEHOFETH (10
TX) 1X218.2 THDH, Lo TEPEICHASTIHEL EWEROET Y A7 RNEmnZ LIl
Do Wi, DEBOEREEODOCVD BED X IICER DO, HDHNILEWVLH DD, HH
E DT — & TIIFERBER O T ROVEZF I LR, ZhnsiEY i, £7- Salonen b DOxtGHE
M CIEBEIFOFMRD 42 205 6 B XU 60 1k £ TE 72> TV DB A CH 5%, B
PR E O TR FTRED & 9 TREM DT D, LorL., CVD OSETHRPENE L 22720
BN LIFTHEETHA D,

ZOZODEROENEEZ DL, HH T 4Ty ROEREZOEE HARIZH T TR
M ENEETWDEITEZRWTHA D, Salonen HHF I, BfFEM (HE) & (KW) (2
RFEAREN LV ZEOREAEBMSELEREBZZ TWDHEHITEN, TN AKENBCVD DY 27
HRTHLHY, EFE~AOT 7 EAORNESZBE LTI ZVIRREICHGT DA REMENH 5.

Salonen ©»MD#E 2 5 /KBOITEWERLAEEED X J1 = X A%, Fenton—type SLTH V. ZOfth
SH e~ @Efifntk, & L ALK O AR TR Z 835 O COEENEIMMT 2 £ B2 T
WHEITHD, 1220, ZNDOBGITIEEAKIRTIHEH2 & ThD, Stern b EARMITITNG
BB CIEERN DERERET 2D L EZXTND LI THDH, 72720, Stern IE, MPfEAHARIZ
AFNVIKERENER &7 invitro DEBRICE K L TEEA b L AKISHEIEFEFEDHEAIZ DN T
WD E LB, ZOMDOFERIAA NN =ALLE LT, v~A70Fa—T 1V r~DFE v
U AEEEOEE, JVHIR=a—a T A v X —OHTRIC OV T S AR A FERE L C
W5, ZHHDOBIEBNLIEENEE £ Db DI OV TOBLEILRN,

Dorea HlE, 7~ UJPHAERIZOWTORHEIZIBWT, AEENLIE TR &Gl
LTV, GEEROT — 2 RERERRIEO N0 &, HEROATEEEOE N, v~ 7 U 7%
DREGIE/R E S ESERTMER D H Y . ERfe7e KR & OMEFBED Y X7 FHIIZIZE > TV
WEBZHND,
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A

Salonen D HERT 4 T RITBITF 498 & Guallar 5 (2002) DFG LAY, A FILVKERD Lol
BRI T MR A Lz, AEIOLVE2—0fime LT, lE 7 17 Rk T
Salonen M7 N—TNFEiET D L 1T, A FILKERREERD B W AT ODIHREZELE N L 0 SHEE IR
ETHZEITFZDL0D LAV, ZAREEIRZ & ThD EITFWVEE, Guallar & (2002)
DR LIE, TROKEBREZFRIE L L TR Y, HskOKRRE D FITIEM & xR EDEL Y H K&
EWRH DO TIAMIEE L), Wiz LTH Salonen 5D F 9 BEEF/KEE L~ 2ppm BT
DREBOURITPNHND LT 5L HARNBMETITFEHED 2ppm Z 2 TWD O T SO FEG:
MBETCNDIETTHD, Ll Z2OLI RREMIT RSN TE LT, &0 & TRaMLMH
FEIE DRERIXRI RBFSEIT BT T 2 LR H D D0 LILZRWY,

VI RAFJE LARE D & 1

16-17 FEICH| & fi . ERRRKERGYME « A FVKIBOREEERZEICE LT LT
L 3CHkAE . BRER  IWEET D, &FEEICBOTIE, KEAKBEELBRASN TS Z Ehb,
AF VAR T Tl < KRR DI BIZ DWW T HHEFICVIL S, 16-17 FFE & 1 8 FEFE Tk
L7ZZNHDXLHERIZONTO L E2a—%1T9, EMEROMIET, HADW < D00 ECHi
TOEREZHALMNC L TER, ZOH T, HllRE & OBEITE 0 it WETH D 2
B L7, HICEREERIECMEER OMERE L L THR O 7210 T <, KERIC K 2
FERIECEREEG YUK T ED L D ICHM I, FRN/ED I HIZEZ TV DL 0E2 LB 6
T HMENRDDLEEZX BN, £Z T, BEETIE, FiFmXToaEE, vAaITED
KO BT 6N FEOHM « v A 3 IHEOREEF HEZ O L ToKINGYRBEIZE
THLE2—%1T9, [AFAKRBEFLE L AKROMEREDOL Ea—] LTI, ZhE
TRENEDO @R RS O LB OREFRE~OEEL RO A TE 2R, AEEIL, AL
BWTRRE D A F/UKERIRE & DEBSCERIEL & OBEMEIC OV L Ea—L7z, 4% b,
WORBIHRE~OEEIL)ND T, AECODREEEELZ A ICANDILERLDL EEZD
., ZTNHOHRLE 22— 5| EE&ITO TETH S,
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Salonen et al. (1995).Circulation 91(3), 645-55.

Table 3. Age—and Coronary Disease—Adjusted Relative Risks1 of Acute Myocardial Infarction

and Death From Coronary Heart Disease, Cardiovascular Disease, or Any Cause Associated With

Hair Mercury Content as Well as Dietary Fish and Mercury Intakes

Death

Fatal or Nonfatal

AMI CHD CvD All Cause

RR 95% CI  RR 95% CI  RR 95% CI  RR 95% ClI
Hair mercury, 1.094 1.01 to  1.233 1.08 to  1.205 1.07 to  1.132 1.05 to
ng/g P=.037 1.19 P=.002 140 P=002 1.35 P=.001 1.22
Hair mercury =z 1.96 1.23to 2235 088to 2.85 1.23 to  2.26 1.43 to
2.0 pg/g P=.005 3.13 P=.091 5.79 P=.014 6.59 P=.001 3.56

Fish intake, g/d 1.005 1.002 to  1.004 0.997 to 1.004 0.999 to 1.003 1.000 to
P=.002 1.008 P=.274 1.010 P=.083 1.009 P=.045 1.006

Fish =30 g/d 2.08 1.26 to  2.38 0.85 to 2.21 .91 1o 1.21 0.77 to
P=.004 3.40 P=.100 6.71 P=.078 5.34 P=.403 1.90

Mercury intake, 1.028 1.008 to 1.013 0.962 lo  1.026 099210 1.011 0.988 to

g/d P=.006 1.048 P=.627 1.066 P=.120 1.061 P=.345 1.034

Ne.ofmen ‘73 18 24 78

with event

AMI indicates acute myocardial infarction; CHD, coronary heart disease; CVD,

cardiovascular disease; RR, relative risk; and CI, confidence interval.

1
From multivariate Cox proportional hazards models including age, examination year (five

dummy variables), ischemic exercise ECG, and maximal oxygen uptake. n=1833.
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Salonen et al. (1995).Circulation 91(3), 645-55.

Table 4. Risk Factor—Adjusted Relative Risks1 of Acute Myocardial Infarction and Death

From Coronary Heart Disease, Cardiovascular Disease, or Any Cause Associated With Hair

Mercury Content as Well as Dietary Fish and Mercury Intakes

Death
Fatal or Nonfatal
AMI CHD CVD All Cause
RR 95% CI RR 95% CI  RR 95% CI  RR 95% CI

Hair mercury, 1.068 0.971 to  1.209 1.041 to 1.157 1.015 to  1.090 1.003 to

ng/g P=.175 1.175 P=.013 1.404 P=.030 1.320 P=.043 1.186
Hair mercury = 1.69 1.03 to 1.76 0.64 to  2.21 091 to 193 1.20 to
2.0 pg/g P=.038 2.76 P=274 4.78 P=.078 5.37 P=.007 3.10

I'ish intake, g/d 1.004 1.001 to  1.003 0.997 to  1.004 0.999 to 1.002 0.999 to
P=.008 1.007 P=.317 1.010 P=.105 1.010 P=.141 1.006

Fish =30 g/d 1.87 1.13 to 2.27 079 to  2.08 0.85to 1.10 0.69 to

P=.015 3.09 P-.128 6.49 P=.110 b5.11 P=.694 1.74
Mercury 1.022 1.0002 to 1.008 0.954 to 1.027 0.989 to 1.006 0.981 to
intake, g/d P=.048 1.044 P=.784 1.065 P=.168 1.067 P=.633 1.033
No. of men 73 18 24 78

with event

1
From multivariate Cox proportional hazards models including age, examination year (five

dummies), ischemic exercise ECG, maximal oxygen uptake, family history of CHD,
cigarette—years, mean systolic blood pressure, diabetes, socioeconomic status, place of

residence (urban vs. rural), dietary iron intake, and serum apolipoprotein B, HDL,

cholesterol, and ferritin (> vs. <200 pg/L) concentrations. n=1833.
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Salonen et al. (1995).Circulation 91(3), 645-55.

Table 5. Association of 24-Hour Urinary Mercury Excretion and Other Coronary Risk Factors
With the Risk of Acute Myocardial Infarction in a Multivariate Logistic Model in 69 Patients
and 138 Control Subjects Matched for Age, Place of Residence, and Date of Examination

Relative Risk 95% Confidence Interval waiq 2 P
Urinary mercury excretion, pg/d 1.36 1.01 to 1.82 4.15 0417
Smoking, cigarette-y 1.002 1.001 to 1.020 14.25  .0002
Serum ferritin, 2200 vs <200 pg/L 2.60 1.25 to 5.42 6.52 0107
[schemic exercise EC(, yes vs. no 2.641 1.14 to 6.15 5.08 0242
Serum apolipoprotein B, g/L 322 0.75 to 13.91 2.46 1168
Family history of CHD, yes vs. no 1.52 0.79 to 2.93 1.60 .2065
Maximal oxygen uplake, mL - kg L. min! 0.97 0.92 to 1.03 1.08 2979
Serum HDL> cholesterol, mmol/L 0.66 0.17 to 2.52 0.36 .b471

CHD indicates coronary heart disease.
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Salonen et al. (1995).Circulation 91(3), 645-55.

Table 7. Age—and Socioeconomic Status—Adjusted Mean1 Hair Mercury Content in Men Who

Reported Use of Various Fish Species During 4-Day Food Recording and in Those Who Did Not,

According to Place of Residence

Fish Species  Users, % Hair Mercury Content, ng/g

Users Nonusers P

Rural Urban Rural Urban Use vs Nonuse Rural vs Urban Interaction
Burbot 2.3 3.83 253 222 191 <001 .008 095
Vendace 16.9 3.46 2,60 2.09 1.87 <001 <.001 015
Northern pike 10.3 3.19 263 224 196 <00l 007 .381
Whitefish 4.7 233 292 223 1.84 010 .668 .035
Walleye 0.04 (1.13) 2.40 242 2.07 .638 650 421
Bream 2.3 2.18 2.14 232 196 949 512 .606
Perch 75 2.23 201 235 199 777 107 .680
Salmon 6.2 2.18 226 228 190 .560 504 312
Baltic herring 8.7 2.68 2.11 225 1.92 .099 .019 521
Herring 8.2 204 210 228 190 936 377 .245
Rainbow trout 11.8 230 2.00 2.18 1.82 469 .099 .889
Saithe 6.9 278 181 222 191 311 005 .149
Tuna 3.5 1.93 142 2.05 1.70 .598 262 822
=230 g/d of fish 51.4 252 197 2.18 191 .013 <.001 107!

1
Adjusted for age (y), examination year (five dummy variables), and socioeconomic

status in two—way ANCOVA.

Smoking—fish interaction from a three—-way ANCOVA; FP=. 064 for a greater difference

between users and nonusers in smokers than in nonsmokers.
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(2000). Circulation 102(22): 2677-9.

S. Voutilainen, et al.

Rissanen, T.,

relative risk

0,5+

- Hair
content of
mercury

>2.0 pglg

2.74-307% 3.08-3.58% >3.58%

<238% 2.38-273%
Proportion of DHA+DPA of serum total fafty acids

0-2.0 pglg
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Virtanen, J. K., S. Voutilainen, et al. (2005). Arterioscler Thromb Vasc Biol 25(1): 228-33

TABLE 1. Baseline Characteristics of the 1871 Study Participants According to Mercury Content in Hair

Hair Mercury Content (ug/g)

Characteristic <0.84 0.84-2.03 2.03 Hetelioggzlrrleity

NO. of subjects 624 625 622

NO. of events(n [ % of subjects])
Acute coronary event (282)* 72(11.5%) 82(13.1%) 128(29.6%) <0.001
CVD death (132)F 43(7.0%) 30(4.8%) 59(9.8%) 0.002
CHD death (91)* 30(4.8%) 20(3.2%) 41(6.6%) 0.021
Any death (5625)% 115(16.7%) 124(17.2%) 286(26.8%) <0.001

Nutritional factors
Fish intake (g per day)§ 30(38) 43(47) 65(67) <0.001
Fiber intake (g per day)f 25.5(9.1) 25.2(8.8) 25.5(8.5) NS
Saturated fatty acid intake (% of total energy)q 17.5(4.0) 17.7(4.0) 18.4(4.3) <0.001
Vitamin C intake (mg per day)y 74.6(49.5) 75.2(53.1) 73.8(55.1) NS
Vitamin E intake (mg per day){ 9.2(2.9) 9.1(3.1) 8.9(3.0) NS
Alcohol intake (g per week) 66(118) 76(120) 78(111) NS

Biochemical and other risk factors
Age (years) 51.2(5.8) 52.3(5.3) 53.7(4.5) <0.001
BMI (Kg/m?) 26.4(3.3) 26.8(3.4) 27.1(3.7) 0.001
Systolic blood pressure (mm Hg) 134(16) 134(16) 136(17) 0.028
Diastolic blood pressure (mm Hg) 89(10) 89(11) 90(11) NS
Fasting serum insulin (mU/L) 10.9(6.7) 11.1(6.4) 11.5(6.9) NS
Fasting blood glucose (mmol/L) 4.7(1.0) 4.7(0.8) 4.8(1.0) NS
Serum total cholesterol (mmol/L) 5.70(1.02) 5.81(1.06) 6.08(1.04) <0.001
Serum LDL cholesterol (mmol/L) 3.85(0.94) 3.94(0.97) 4.22(1.00) <0.001
Serum HDL cholesterol (mmol/L) 1.26(0.27) 1.30(0.29) 1.34(0.31) <0.001
Serum triglycerides (mmol/L) 1.31(0.75) 1.27(0.77) 1.22(0.74) NS
Maximal oxygen uptake (L per minute)# 2.6(0.6) 2.6(0.6) 2.5(0.6) 0.020
Urea nicotine metabolites (mg per day) 5.8(10.1) 5.0(9.1) 6.2(9.2) NS
Serum selenium (ug/L)** 117.2(16.5) 117.4(19.3) 117.0(17.6) NS
Serum DHA+DPA (% of total fatty acids) 2.74(0.68) 3.04(0.72) 3.26(0.86) <0.001

Percentage of total
Smokers (%) 29.1 26.1 34.6 0.004
Hypertension (%) 30.8 30.0 34.9 NS
Diabetes (%) 3.0 4.2 5.1 NS
Family history of ischemic heart disease (%) 44.1 47.4 46.3 NS

All values are means (+SD)

*Counted from 1871 men free of CHD at baseline; fcounted from 1842 men from free of CHD or stroke at baseline;

fcounted from 2480 men; §4-day mean; § measured from 1856 men; # measured from 1693 men; **measured from 1851
men.
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Virtanen, J. K., S. Voutilainen, et al. (2005). Arterioscler Thromb Vasc Biol 25(1): 228-33

TABLE 2. Relative Risk(RR) and 95% Cl of Acute Coronary Events and CVD and CHD Death, and Any Death in Men in Thi
of Hair Mercury Content

Lowest Middle Highest Highest vs Lowest
Third Third Third P for Two Thirds Combined
RR RR (95% CI) RR (95% CI) Trend RR (95% CI)

Incidence of acute coronary event

Model 1* 1 1.02 ( 0.74—1.41) 1.61 ( 1.20—2.17) 0.001 1.59 ( 1.25—2.03)

Model 2} 1 1.04 ( 0.75—1.44) 1.55 ( 1.14—2.11) 0.003 1.52 ( 1.19—1.94)

Model 3% 1 1.08 ( 0.77—1.50) 1.67 ( 1.22—2.30) 0.001 1.60 ( 1.24—2.06)

Model 4§ 1 1.07 ( 0.77—1.49) 1.66 ( 1.20—2.29) 0.001 1.60 ( 1.24—2.06)
Incidence of CVD death

Model 1* 1 0.65 ( 0.40—1.04) 1.24 ( 0.83—1.87) 0.213 1.53 ( 1.08—2.18)

Model 2} 1 0.61 ( 0.38—0.99) 1.17 ( 0.77—1.79) 0.364 1.49 ( 1.04—2.15)

Model 3% 1 0.67 ( 0.41—1.08) 1.36 ( 0.88—2.11) 0.126 1.67 ( 1.15—2.43)

Model 4§ 1 0.66 ( 0.41—1.07) 1.35 ( 0.87—2.11) 0.141 1.68 ( 1.15—2.44)
Incidence of CHD death

Model 1* 1 0.59 ( 0.33—1.05) 1.17 ( 0.72—1.89) 0.416 1.50 ( 0.99—2.29)

Model 2} 1 0.57 ( 0.32—1.03) 1.07 ( 0.65—1.77) 0.650 1.41 ( 0.91—2.18)

Model 3% 1 0.63 ( 0.35—1.13) 1.27 ( 0.75—2.16) 0.296 1.61 ( 1.03—2.53)

Model 4§ 1 0.61 ( 0.34—1.10) 1.21 ( 0.71—2.06) 0.398 1.56 (0 .99—2.46)
Incidence of any death

Model 1* 1 0.93 ( 0.72—1.20) 1.36 ( 1.09—1.70) 0.001 1.41 ( 1.19—1.69)

Model 2} 1 0.88 ( 0.68—1.14) 1.23 ( 0.98—1.54) 0.025 1.31 ( 1.10—1.57)

Model 3% 1 0.92 ( 0.71—1.19) 1.30 ( 1.03—1.65) 0.007 1.37 ( 1.14—1.64)

Model 4§ 1 0.92 ( 0.71—1.19) 1.31 ( 1.03—1.66) 0.007 1.38 ( 1.15—1.66)

*Adjusted for age examination years; Tadjusted for model 1 and HDL and LDL cholesterol, BMI, family history of ischemic heart diseas
,sysytolic blood pressure, maximal oxygen uptake, urinary excretion of nicotione metabolites serum selenium, and alcohol intake; fadjust
for model 2 and serum DHA+DPA as proportion of all fatty acids in serum; §adjusted for model 3 and intake of saturated fatty acids,fibex
and vitamins C and E.
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Virtanen, J. K., S. Voutilainen, et al. (2005). Arterioscler Thromb Vasc Biol 25(1): 228-33

TABLE 3. Relative Risk(RR) Associated With Each Percentage Unit Increase in DHA+DPA Proportion of .
Acids in Serum

RR(05% 00" e T hraon Hy and DHAYDPA
Acute coronary event 0.023
Hair Hg <2.03 pg/g (n=1249)  0.69 ( 0.52—0.91 154 (12.3)
Hair Hg 2.03 pglg (n=622) 1.06 ( 0.85—1.32) 128 (20.6)
CVD death 0.067
Hair Hg <2.03 pg/g 0=1237)  0.59 ( 0.39—0.89) 73 (5.9)
Hair Hg 2.03 pg/g (n=605) 0.87 ( 0.61—1.29 59 (9.8)
CHD death 0.005
Hair Hg <2.03 pglg (n=1249)  0.43 ( 0.25—0.74) 50 (4.0)
Hair Hg 2.03 pg'g (n=622) 1.05 ( 0.72—1.53) 41 (6.6)
Any death 0.836
Hair Hg <2.03 pg/g (n=1412)  0.90 ( 0.74—1.10) 239 (16.9)
Hair Hg 2.03 ug/g (n=1068) 0.87 ( 0.74-1.02) 286 (26.8)

*Adjusted for age, examination year, serum HDL and LDL cholesterol, family history of ischaemic heart
systolic blood pressure, BMI, maximal oxygen uptake,urinary excretion of nicotione metabolites, serum se

hair mercury, alcohol, saturated fatty acids, fiber and vitamin C and E intake.
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Yoshizawa, K., E.B.Rimm, et al. (2002) New England Journal of Medicine347(22) :1755-60

TABLE 2 . RELATIVE RISK OF CORONARY HEART DESEASE DURING THREE YEARS OF FOLLW-UP ACCORDIN
TOENAIL MERCURY LEVELS IN 934 SUBJECTS

MEASURE* QUINTILE OF MERCURY LEVEL P FOR
1 2 3 4 5 TREND{
Mercury level in toenails — pg /g
Median 0.15 0.28 0.45 0.67 1.34
Range 0.03-0.21 0.22-0.35 0.36-0.54 0.55-0.86 0.87-14.56
No. of patients (n=470) 101 93 90 90 96
No. of controls (n=464) 85 94 97 97 91
Age- and somking -adjusted RR 1.00 0.83 0.77 0.77 0.87 0.83
(95% CI)1§ (0.55-1.25) (0.51-1.16) (0.51-1.16) (0.57-1.31)
Multivariate RR (95% CI)19 1.00 0.92 0.80 0.92 0.97 0.78
(0.60-1.41) (0.52-1.24) (0.60-1.41) (0.63-1.50)
Multivariate RR (95% CI){# 1.00 0.93 0.83 0.96 1.03 0.55
(0.60-1.43) (0.53-1.30) (0.62-1.51) (0.65-1.65)

*RR denotes relative risk, and CI confidence interval.

TThe P value was calculated from a test for trend across quintiles.

IThe lowest quintile of toenail mercury level served as the reference category.

§Values have been adjusted for age (six categories:S50,51 to 55, 56 to 60, 61 to 65, 66 to 70, and >70 years) and smoking

(four categories: never smoked, former smoker, 1 to 24 cigarettes daily, and >24 cigarettes daily).

YValues have been adjusted for age (six categories:S 50,51 to 55, 56 to 60, 61 to 65, 66 to 70, and >70 years) and smokin;
(four categories: never smoked, former smoker, 1 to 24 cigarettes daily, and >24 cigarettes daily), alcohol intake ( four cat
1.0 to 5.0, 5.1 to 30.0, and >30.0 g per dday),family history of coronary heart disease (binary), high blood pressure (binary
hypercholesterolemia(binary), diabetes(binary), body-mass index (five categorids) at the 1986 base line, and quintile of to

sample weight.

#Values have been adjusted for the covariates listed above and also for quintiles of intake of n-3 fatty acids (eicosapentac

and docosahexaenooic acid).
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Hallgren, C.G., G. Hallmans, et al. (2001). British Journal of Nutrition 86(3): 397-404

Table 3. Univariate conditional logistic regression analyses of relatioinship between acute myocardial infarction and potential risk

or confounding factors

n
Factor Category Cases Control subjects™ OR 95% CI Test for linear trend: P =
Fatty fish consumption (meals/week) <1 56 109 1.0 -
>1 20 44 0.85 0.45, 1.62
Lean fish consumption (meals/week) <1 52 95 1.0 -
>1 24 58 0.76 0.42, 1.36
Ery-Hg (ng Hg/g erythrocyte)t <3 27 43 1.0 -
3-6 39 68 0.91 0.49, 1.69
>6 12 44 0.43 0.19, 0.95 0.07
P-PUFA (%)% <5.5 38 49 1.0 -
5.5-6.5 13 41 0.44 0.21, 0.94
>6.5 19 51 0.43 0.21, 0.88 0.02
Ery-GSH-Px (ukatal/g heamoglobin) <1 18 35 1.0 -
1.0-1.5 50 97 1.00 0.52, 1.94
>1.5 10 23 0.80 0.31, 2.06
Serum cholesterol (nmol/1)§ <6 25 59 1.0 - 0.05
6-7 20 40 0.99 0.49, 2.00
>7 33 49 1.61 0.84, 3.09
Smoking status Non-smoker 39 107 1.0 -
Smoker 30 41 2.01 1.00, 3.59
BMI (kg/m?)# <25 23 78 1.0 -
25-28 22 43 1.95 0.92, 4.16
>28 29 35 3.03 1.49, 6.16 0.007
Diastolic blood pressure (mmHg){ <80 14 45 1.0 -
80-90 26 57 1.11 0.67, 3.22
>90 35 54 2.34 1.05, 5.23 0.09
Education (years) >12 2 18 1.0 -
<12 67 126 4.70 1.06, 20.7

OR, odds ratio; Ery-Hg, Hg level in erythrocytes; P-PUFA, sum concentration of n -3 polyunsatyrated fatty acids 20:5 and 22:6 in blood plasma phospholipids; Ery-
GSH-Px,glutathione peroxidase activity in blood.

* In total seventy-eight casses and 156 control subjects were included; however, information was not complete.
FWhen Ery-Hg was collapsed into a dichotomous factor (<6v. >6) OR was 0.45(95% C1 0.22, 0.92).

1When P-PUFA was dichotomised (<5.5v. >5.5) OR was 0.43(95% C1 0.24, 0.79).
§When serum cholesterol was dichotomised (<7 v. >7) OR was 1.61(95% Cl 0.91, 2.86).

#When BMI was dichotomised (<25 v. >25) OR was 2.50(95% Cl 1.32, 4.72).
YWhen diastolic blood pressure was dichotomised (<90 v. >90) OR was1.82(95% C1 0.98, 3.39).
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Hallgren, C.G., G. Hallmans, et al. (2001). British Journal of Nutrition 86(3): 397-404

Table 4.Multivariate conditional logistic regression analyses of relatioinship between acute myocardial infarction
and potential risk or confounding factors

Model 1* Model 2f Model 3%
Category OR 95% CI OR 95% CI OR 95% CI
Ery-Hg (ng Hg/g erythrocyte) <6 1 -
>6 0.51 0.21, 1.24
P-PUFA (%) <5.5 1 -
>5.5 0.49 0.26, 0.91
Ery-Hg x P-PUFA <6 and <5.5 1.0 - 1.0 -
<6 and >5.5 0.58 0.30, 1.11 0.87 0.37, 2.02
>6 and <5.5 1.46 0.31, 6.94 1.09 0.19, 6.23
>6 and >5.5 0.18 0.06, 0.56 0.16 0.04, 0.65
Smoking status Non-smoker 1.0 -
Smoker 2.20 0.95, 5.10
BMI (kg/m?) <25 1.0 -
>25 3.62 1.44, 9.15

OR, odds ratio; Ery-Hg, Hg level in erythrocytes; P-PUFA, sum concentration of n -3 polyunsatyrated fatty acids 20:5 and 22:6 in blood plasma
phospholipids.

* Ery-Hg and P-PUFA considerded as two independent factors in the same model. The interaction between these two factors was tested by
likellihood ratio test(P =0.10).Thus, there was a tendency for a multiplicative interaction effect between these two factors (in contrast to model
2).

fEry-Hg x P-PUFA considerded as one factor ( each individual was classified according to his or her Ery-Hg and P-PUFA).The numbers of
individuals(casses:control subjects)in each category were: <6 and <5.5,:34:42; <6 and >5.5, 26:60; >6 and <5.5, 4:6; >6 and >5.5,6:32.

{Ery-Hg x P-PUFA, smoking status and BMI considered as three independent factors in the same model. The factors serum cholesterol,
diastolic blood pressure and education did not contribute significantly to the model (test for linear trend; P =0.5, P =0.16 and P =0.9
respectively).
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Abstract

Mercury pollution is still found in the world by various causes. Because of the
bio-transformation to methylmercury and bio-concentration of the formed methylmercury in
the eco-system, some human populations are exposed to methylmercury. We surveyed
literature database for the year 2005, Medline, to find out mercury pollution problems in the
world. The numbers of “hit” were 43 (key words = (mercury or methylmercury)&pollution),
19 (key words = (mercury or methylmercury)&(infans or fetus), 13 (key words = (mercury or
methylmercury)&cardiovascular). We introduced the review of risk of cardiovascular health
effects of methylmercury (MeHg) in this report. At present, the studies of the Finnish cohort
of Salonen et al. relating MeHg exposure to acute MI and coronaryheart disease appear to
provide the strongest basis for a formal quantitative risk assessment of the cardiovascular
effects of MeHg. Guallar et al.(2002) conducted a multicenter, casecontrol study from eight
Europen countries and Israel. These populations presumably consumed different species of
fish. Cases were defined as those hospitalized with a first acute miocardial infarction (AMI),
and age-matched controls were selected from the same catchment areas as cases. Salonen
and Guallar reported the positive evidence of risk of cardiovascular health effects of MeHg.
Yoshizawa et al. (2002) conducted a nested casecontrol study of coronary heart disease (CHD)
in a large prospective cohort of US male healh professionls who were 40-75 years old at
recruitmen. Yoshizawa’s study and several other reports suggested negative results of the
risk of cardiovascular effects of MeHg. From these review, it seems to be required more
cosideration about cardiovascular risk of MeHg.
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