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4049 % 50-59 & 60-69 B 70-79 8 80-88 % ﬁ’;’? = “ﬁ'ﬁ”ﬁ"’*&ﬁ
B (n=1,070) (n=241) (n=268) (n=262) (n=243) (n=56)
BMI (kg/m®) 23.3+2.6 23.8+27 23027 22926 223+25 <0.01 <0.01
KT
TRNF— (kcal/day) 2,304 £ 416 2,268 + 386 2,269 + 343 2,124 + 378 1,997 + 351 <0.01 <0.01
e AEL R (g/day) 81.8+164 84.1+16.2 865159 814+174 776+15.3 <0.01 0.03
HE (g/day) 674+19.3 629+16.7 585+ 154 52.3+15.3 47.7+138 <0.01 <0.01
Bkt (g/day) 307.8 £ 65.1 301.2£62.9 310.8+554 305.2 +62.3 289.5+54.3 0.11 0.08
i (g/day) 19.1£6.3 17.2+56 16.0 54 145+52 132+46 <0.01 <0.01
—{lAsamRLig (g/day) 24.7+84 225%6.8 20463 17.7+6.1 156 +5.4 <0.01 <0.01
n-3 REMARFNEDR (g/day) 25+0.9 29=11 29+1.0 27+11 25+0.9 0.0002 0.50
n6 REMAfFIEN (g/day) 12.3+38 116+ 34 10829 96+29 94+30 <0.01 <0.01
7 a— (ml/day) 0955 04+14 0312 02+11 0108 0.04 0.04
BEE
BIE (#(%)) 19 (7.9%) 69 (25.8%) 93 (35.5%) 117 (48.2%) 27 (48.2%) <0.01 <0.01
BhiRmE (1(%)) 23 (9.5%) 57 (21.3%) 54 (20.6%) 57 (235%) 5 (8.9%) <0.01 0.02
BRE (%)) 4 (1.7%) 22 (8.2%) 32 (12.2%) 28 (115%) 8 (14.3%) <0.01 <0.01
BEEEH Y (%)) 73 (30.3%) 85 (31.7%) 60 (22.9%) 45 (18.5%) 2 (3.6%) <0.01 <0.01
Pk (n=1,008) (n=263) (n=259) (n=261) (n=245) (n=70)
BMI (kg/m®) , 21.9+36 224+34 22.7+30 229+29 22332 0.005 0.120
HREFSRAUR
IRVFE— (kcal/day) 1,862 + 317 1,858 + 305 1,815+ 293 1,767 + 276 1,674+ 322 <0.01 <0.01
e AMELE (g/day) 68.7+13.6 70.7 +13.0 71.5+13.2 70.0 + 13.6 627+134 <0.01 <0.01
E (g/day) 59.8 + 15.1 55.4 £ 14.6 50.0+12.9 46.9+13.3 432+121 <0.01 <0.01
pxits (g/day) 2504+ 45.8 2584 +49.1 264.3+49.8 260.5 + 43.5 2544 %+56.9 0.02 0.46
fafulgnisg (g/day) 17.9+56 16.2+59 14.1+45 13246 126+44 <0.01 <0.01
—fEAfafAER (g/day) 214+59 19455 171£52 158+5.0 14443 <0.01 <0.01
0-3 REMA AR (g/day) 22+08 23+08 2309 2309 21+08 0.34 0.44
n-6 REMAMAENEE (g/day) 10.3+30 9828 9.2+28 8.7+27 81+30 <0.01 <0.01
7hva—n (ml/day) 05+34 04+19 0105 0214 02+1.3 0.11 0.10
B
BRE (%)) 13 (4.9%) 41 (15.8%) 90 (34.5%) 120 (49.0%) 41 (58.6%) <0.01 <0.01
EIRImE (2(%)) 12 (4.6%) 43 (16.6%) 75 (28.7%) 78 (31.8%) 18 (25.7%) <0.01 <0.01
R (1(%)) 6 (2.3%) 7 2.7%) 23 (8.8%) 25 (10.2%) 3 (44%) <0.01 <0.01
BEEED Y (n(%)) 17 (6.5%) 18 (7.0%) 10 (3.8%) 6 (25%) 1 (14%) <0.01 <0.01

spigil « EHERE, ¥7AR (%) ©RLA. BMI: Body Mass index,
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IYAPLA VB (Cl4: nb) 3N RETHRIBER
T 01lug/mL) Tdhol/zd, ERIIFRLTWEW,
BREDICERBO LRI, o)) 2 L VB, EPA,
Fa#~Ry 5z VB, DHA % &t n-3 REMARHIR

i Cmen e DR R T b AR ERERL, —F, U ) —
S S SS88 S 388 WVBRET 5 F K VB R & 06 BB M SAIRIBEHE R
E WHET Lizo 72721, n6 REMRAIELRO S
TH p) /U BRI, ERHBOLR LB T
iﬂéﬂ g §§§ g gg8 BETHEREZR LA, KECIEEmER25R L2,
r v v V. VVV THTIIEREO LRI, IVRF U, V3
F VB R SRR R L RN L, SRR
DETHRTFTY VBRTIXIV VB, _AN=VE, Y
el ¥ 888 |5 B S99 7 2eY) VERBELEET L. RETIERED LA
& 8|0 5 41T L oand H, F LA VB, S LA Y REE D
=T & R®2 |7 & eS8 FOBRITEREHE B LS AR L 720
,fi Z =
Nals 8 358 |& 8 293 S & BB L 7SS K A & L 7T
“lelS R HAE S a Hww TH, BREDICHIBEI Y 03 RS MMM IR
w83 o Z8Y |& § g€y RS LR L, 06 RS MAMAMIEHRER LRI
S ET Uiz RPECIERIMANE L RUHIR R B b & —
1 SRR M B LR A L 720 HAANZ S E L
“; wles ¥ 835 12 8 338 THERBIOMmE EPA, DHA, 7 5% F VBB ER
XEG S 8 Haa |8 H Ha4 HLARLRINITHHFET 205 70/, 80 &R
slels 2 885 |= § g3 BT —BERME BT 2 BERITL AL R,
- FRRGER 24 5B OfE 4 DIRRFERIZ DV T - ERERN O
by MBI R Lt is, R4 03RRI,
& 8 298 | o wwo HARAOLHFRESTZHH L L7 Kuriki ef al. DBF%
S %18 Z 825 |g 8 suag TH, 3DOERE (32-42 %, 43-50 . 51-66 %) I
Blgle 3 338 | 2 223 B TIEMEDERRLEZ KB L2 L 25, 51-66 %
= @ @ OB T— MRS, EPA, DHADE S, 75 %
S FUBFERoZEY, BRAKREE 208K X
- I Y e I ERBAECRBE L (56-75 %) ORIMIMKD BV il
EEIE T SNy B OTONNS $6Y) > RSB O BBBAE L5 % HoB U 72 Kawabata ef
1&ls 5 888 |2 8 328 ol OBIFETIE, BB (56-75 ) OBRRAZE (20
# T = S &) KWL, 79% FYEBAME{, EPAB XU DHA #
& Bkl LARESNTEYY, AREOBRL —K
* Lo R % &0\ RO b BUTITSE T 5 72,
2 3 EREFILFETE LA, EREO LF I IET
% an g E“a DIETERBR RS LT B & L AR S Rz,
A4 Ex® 4 Ea® #HDY VIREF O n-6 RS MALLRNEITERD 2 2T
RN RN P BT T% KU BEBREELETLTCWALZ LY, 7
s 2 Lez | S LRxS VYNA T —ROBEEFEROREEIHL, HEE
RSN NS b CXBRROT 5% K BOMREENED o7 2 L &
e B 0N |z B 2TONE ERRESNTEDY, MBCHECEFNOT IF F Y
¢ B g y E 3|5 BERELSTE LR, T F Y BRO MR RS

BEEFET LTy L REDZ X bhis,

AR TIRERIFIC L 2 EBIMREOZR L KT
LT, MFRHRIRE (g/ml) T2k, RIENHER
BREC LD 5 ZIRBRBEOREL (wt%) % Hvi.
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B# (2=1,070)
40-49 50-59 60-69 70-79 80-88 S g,’;’%
(n=241) (n=268) (n=262) (n=243) (n=56) ? 2
BB (wt%) 3154 =192 3172191 31.85+2.02 31.93+1.83 31.74+1.83 0.22 0.32
YU SR C12:0 0.05 = 0,04 0.06 = 0.07 0.06 =0.05 0.06 + 0.06 0.06 +0.03 0.53 0.94
IYRFVEE C14:0 0.82 +0.30 0.88+0.31 0.890.30 0.91 £0.32 091024 <0.01 0.02
NVIFUEE C16:0 2213+ 181 22.30=1.82 2242+1.84 2275+ 1.74 2245 +1.69 <001 0.05
AFTY VB C18:0 7.01 +0.59 7.03+0.60 7.04 £0.67 6.88 £0.64 6.93 = 0.67 0.02 0.11
TSRV VB C20:0 0.24 + 0.05 0.23 +0.04 0.23 +0.04 0.22 +0.04 0.22 £0.03 <001 <0.01
NAZVEE C22:0 0.68 +0.15 0.64=0.15 0.62+0.14 0.59+0.12 0.57 +£0.10 <001 <0.01
V¥ VB C24:0 0.62+0.12 0.60 +0.14 0.60 0.13 0.58 +0.12 058 £0.09 0.02 0.03
— AR EIFIRIEEE (Wt%) 22.64 = 2.88 22,51 %3.70 22.16+3.27 22.69 +2.89 22.85+2.73 0.24 051
RV PLAVE C16:1n-7 1.96 = 0.69 2.04£0.70 2.22+0.84 2.46+0.84. 253073 <001 <001
L4 U Cl18:1n-9 19.32 = 2.64 19.14 = 2.83 18.55 = 2.86 18.91£2.59 18.83 =243 0.02 0.14
E¥ A2 ] C20:1n-9 0.15+0.04 0.16 £0.04 0.16 = 0.04 0.16 = 0.04 0.16 £0.04 0.11 0.08
TNy VB C22:1n-9 0.05 = 0.02 0.05 = 0.02 0.05 +0.02 0.05+0.02 0.05 = 0.02 <0.01 0.82
AVKRVE C24:1n-9 1.15+0.29 1.11%0.29 1.20£0.28 1.19+028 1.29%027 <001 <001
0-3 REMALHEATE (wt%) 808224 9.52 = 2.80 10.81 £3.20 10.38 £2.72 10.70 £ 3.00 <001 <001
a) I VB C18:30-3 0.81 +0.25 0.89 +0.28 0.85=0.25 0.92+0.28 0.94 027 <001 <001
EPA C20:5n-3 194 +1.02 255141 312165 2.78+1.34 2.97 £1.54 <001 <001
FayRyyz o8 C22:5n-3 0.65 = 0.16 0.72=0.18 0.79=0.19 0.80+0.21 0.83+0.23 <001 <001
DHA C22:6n-3 467+1.22 5.36%1.39 6.05 = 1.63 5.89+1.43 5.96 + 1.46 <001 <001
6 REMALAMISHIEE (wt%) 37.68 £ 4.07 36.19 £4.38 35.11+4.38 34.82 £4.38 34.67 +3.90 <001 <001
V- C18:2n-6  29.82%398 2894 =411 27.96£4.27 27.94+416 27.64 +£3.92 <001 <001
w U B Ci83n-6 0.36 = 0.16 0.320.14 0.31%0.14 0.28+0.14 0.28%0.12 <001 <001
IAaYTIVE C20:2n-6 0.19+0.03 0.19+0.03 0.19£0.03 0.20 £ 0.04 0.20 = 0.04 <001 0.02
UkEPIVVE  C20:30-6 1.23+0.29 1.11£0.27 1.08+0.28 110027 1.09£027 <001 <001
TIHEFVE C20:4n-6 591 +1.21 547 = 1.19 542 1.02 515+ 1.12 5.31 = 1.06 <001 <001
Fays b5 C224n-6 0.17 £ 0.04 0.15 % 0.03 0.15+0.03 0.15+0.03 0.15 = 0.04 <0.01 0.00
n9 REMARIFIEITEE (wt%)
T4 a8 C20:3n-9 0.06 = 0.02 0.05 £0.02 0.05+0.03 0.05%=0.03 0.05=0.03 <0.01 0.13
ZtE (n=1,008)
40-49 50-59 60-69 70-79 80-87 b3l ’gg%
(n=263) (n=259) (n=261) (n=245) (n=70) p P
SRR (wt%) 3110+142 3115+ 1.65 31.38 = 1.76 3159 =1.78 3199+ 191 <001 <001
SHY VB C12:0 0.06 = 0.04 0.06 = 0.04 0.06 = 0.04 0.06 = 0.05 0.05 = 0.02 0.86 0.39
IYRFVER Cl40 0.76 £ 0.27 0.80 = 0.27 0.86 = 0.26 0.89 +0.28 092027 <001 <001
NVIFUE C16:0 2141135 21.30 = 1.55 21.64 = 1.63 2208+ 1.70 2253+ 1.75 <001 <001
AFTYVE C18:0 7.24+0.54 7.35 +0.57 7.25 + 0.56 712054 7.05 = 0.56 <001 <001
TIXIUE C20:0 0.27 + 0.04 0.26 +0.04 0.26 + 0.04 0.24 = 0.04 0.24 £ 0.04 <001 <001
N C22:0 0.76 = 0.13 0.74+0.13 0.70 £ 0.13 0.64 011 0.62 = 0.10 <001 <001
VEPEDRY C24:0 0.64 =0.10 0.65 +0.12 0.63+0.12 059+ 0.10 0.59 = 0.10 <001 <001
—~ER SRR (wt%) 2091 £2.31 2110 =263 2170+ 2.71 22.53 £ 2.77 23.22 £2.94 <001 <001
NVIPLL VB Cl6ln-7 178 055 1.90 = 0.60 213074 2.42 +0.81 2.70 £ 1.06 <001 <001
T4 VB C18:1n-9 17.75 = 2,09 17.75 £ 2.37 18.18 240 18.64 =246 19.02 235 <001 <001
T4aEeVE C20:1n-9 0.14 £0.03 0.14 £0.03 0.15 + 0.04 0.14 = 0.03 0.14 £ 0.02 0.46 0.88
VY VB C22:1n-9 0.06 = 0.02 0.05 + 0.02 0.05 = 0.02 0.05 = 0.02 0.05 £ 0.02 0.02 0.14
ANKVE C24:1n-9 1.23 +0.22 1.27 £ 0.27 1.22 £ 0.27 1.24 028 1.25 £ 0.24 021 0.38
n-3 REMALLFIENEE (wt%) 7.81 +2.02 9.41 =242 10.14 £ 2.34 10.54 = 2.74 9.84 £ 265 <001 <001
) VB C18:30-3 0.75 £ 0.19 0.80 = 0.20 0.89 +0.35 0.91 = 0.24 0.87 = 0.24 <001 <001
EPA C20:5n-3 173097 252132 265+ 1.23 2.75 + 1.40 243+126 <001 <001
PIYRCFTUBE C2250-3 0.61 +0.12 070+ 0.16 0.76 £ 0.16 0.78 = 0.19 0.78 +0.22 <001 <001
DHA C22:6n-3 472 +1.08 5.39 % 1.16 5.85 = 1.20 610+ 1.38 5.76 + 1,56 <001 <001
n6 REMHA MR (wt%) 4005+ 328 38.27 +3.74 36.69 = 3.70 35.30 = 3.72 3494 =373 <001 <001
DS C182n-6  32.09+328 30.58 + 3.72 29.14 = 3.79 2790 = 3.68 27.81 +3.83 <001 <001
¥ J LR C18:3n-6 0.29 +0.13 0.34 £ 0.16 0.36 = 0.18 0.35+0.16 0.35 020 <001 <001
IAaFTIUE C20:20-6 0.19 =0.03 0.18 £ 0.03 0.19 +0.03 0.19£0.03 0.20 = 0.03 <001l <001
VkEM JLVYE  C20:3n-6 118 £0.29 1.16 £ 0.28 118 £0.29 1.20 = 0.29 1.22 £0.31 0.44 0.17
7RV VB C20:4n-6 6.13+1.03 5.86 + 1.01 5.67 + 1.07 5.49 + 1.02 5.20 +0.94 <001 <001
Fays b UE C2240-6 0.17 = 0.04 0.15+ 0.04 0.15 = 0.04 0.15 = 0.04 0.16 = 0.05 <0.01 0.05
n9 RS AR (wt%)
TA4aY Py CEB  C20:30-9 0.05 = 0.02 0.05 + 0.02 0.05 = 0.04 0.05 + 0,03 0.06 = 0.05 0.16 0,03

SN+ EHEE EPA L4 YRV T VE, DHA: FadAFY VR,
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oML LTid, SEHEREIEIBRER L ITITET
LTHRLTBY, BIHEREIIIEREE R R ERURL
REDEBEBERZT D120, FERBIC L 5 KT
EOERZHOLMITAHDILE, BHEBGRICESS
NIRRT R X B EFIASF E L b 3 22
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BREEENEA L, L2L, BETRAEOEELHE
BRI IR Lz, BRENED SN BEBIERET
HBHH, TA Oy EOMRIVE Y FSMEARNE
R DS RIEE FUS AR % 185 X8 5 W it dsR
WERTBYY, 22 buy VBRI T2ERELNET
1S AR IR B 00 S8 B 1E 55 SIS R0 R BRI L A
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Research Data

Serum Fatty Acid Compositions by Sex and Age
Group in Community-dwelling Middle-aged and Elderly Japanese

Rei Otsuka,*"! Yuki Kato,' Tomoko Imai,*?
Fujiko Ando,** and Hiroshi Shimokata™*

(Received November 26, 2012; Accepted February 18, 2013)

Summary: Agerelated changes in blood fatty acid (FA) have been reported. This cross-sectional study exam-
ined agerelated changes in serum FA composition among Japanese individuals aged 40 to 88 years (1,070 men
and 1,098 women). Venous blood was collected early in the morning after a fast of at least 12 h, and serum FA
composition was expressed as a percentage of the total FA (wt%). Participants were categorized into groups ac-
cording to sex and age (40-49, 50-59, 6069, 70~79, and >80 years). In both men and women, the proportion of n-3
polyunsaturated fatty acids (PUFAs) (wt % ) including a-linolenic acid, eicosapentaenoic acid, docosapentaenoic
acid, and docosahexaencic acid tended to increase, whereas that of n-6 PUFAs (wt % ) including linoic acid and
arachidonic acid tended to decrease with older age. These results suggest that the blood FA composition differs
with age among community-dwelling Japanese men and women.

Key words: serum fatty acid, Japanese, middle-aged, elderly, age groups
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[B89] PEEBEICHIFDHEETR— SBIDI0EBOSTEERE S EPA - DHA BETIOHBZHS I T .

[5E] $£1x (1997~20006F) H5HE 6 REE (2008~2010F) FT. 2FIC—E, EHSTRERME L hESEECHBNTIH
BOSBETREREHEREL. F£1RE. F2 DS 6 RBFEIC 1 ALLESMUA0DSTHREDBL, TONEBTRREE Ul
BERSTTIVERL. B1RIMSEERBEONNEBICHIT2RNE, EPA - DHA BREICHTI2EHEE (81 X8EBD
40, 80, 60, 70%(¥). FB1XREAFHOSOBRBER,. HEOXTEEHODREHTE U IXILF—EREBEZRUCBEOURBHE
Lice

[ER] SNRERRE. BLEBIT50. 0FITOIHET L. 2 000 kcal BRULICIBEEORNBIENBEHTET DL, D0
RATE 119 /%, BHEOORRLTE 0.85 g/, HRBHNMETHERAZER U, thiOESRBETIRRNBERBOSEHETEEDS
Ugh ofze EPA - DHA JBEURIE, 40K Tt T 8. 16 meg/E (p=0.04), BHT 9.53 meg/E (p=0.053) BIMNE[ALEHS
nre.

[&@R] IRLVFE—-ERBEEELTD, 10EMICRNBENBISZEDOSELSBUOFTIFETLTW . 0RIKOBLTIE

EPA - DHA EEID ERIRAZER U,

SREPHES. Vol.71 Nod 185-195 (2013)

F—D—F: RNEHERE. EPA - DHA. H&R— b~ REBHESEE, BARAORSRIELE (20105K)

AAFUIE DRI BT AL TloMGEHTHE L
THRATETHY, ARAAORELRAHCHLY, %
7o, MoOBE EIHBOWNREICIZIZEA LTV S oY
Ry ¥ (EPA) R VadAxH4x @ (DHA) %
CHMBREMRRL P IRTE TN S5 %2 505 n
3REMATRIEEY S  EENTB Y, WIREELTH)
DEEHS S, [HAAORYFYOER (2010450) 1 123
W, KA1 H%2h EPA & DHA b+ 1,000 mg
o BERASED bhTwaY,

19974 %> 5 20074F £ TORIRARHE - REMATIZ, M
SPEEPHSERICH LT T2 {, SR
Lo CTHPLEA N LS &, SHIC—ALHHEhoM
ABRPULIRAEINICH ), Sl E G0 eToE
BB TRAHIZD 5I D Z LA shTnaY, L
PLLHAG, EIRMMNE - REHAOL LT TIFEER D
SRCEEBIMM SN TE Y, & BEDREMME - 5%
AECBIT 2 ERENORIULO I, WAEFERSICE
LV (= FRR) LAERNIC X BV GEERAINL)
PEENRTED, F—xr QPRI BT 2 LGN 0%

EOMMBEPEOHER IV & 2TV Fl—HICH
R AEAMET T 2% SERICE VW CRIAFIIK
RAMETLTCTH, ThIAHEROETICHES BT
HBDD, HEVIIHER LML LAETCHH0H0,
L EFHIIRMTH 5,

AN T, MBREGOPEERKENHE L, 1997
S 2RI, BT E M L T & ARV
FHMAOREHEZRE S LIC, WEBMEDEMRIZLY
SEILERRE (40, 50, 60, 708{0) B, Thbbil
Aok PRI, A—WREEICBIT2O10E MM A
FIHUROHER (BEZR) 2HoTHIE, @<
FOF—-FTHGLE R L BOMMSIRE O (8
HEEL) ZHLMICTAHIE, SHIZBEMELTH
AAOETHGEERE (20104500 | 128V TR S
Hit7: EPA & DHA #JUi (BUF, EPA - DHA $itht)
Z2on T, @A ar— FHD104EM D EPA - DHA #
Yt oHER (BE2L) ZHLMITHAI L2 HBMEL
720

...............................

WM D KR AL T474-8511  BHIBCAHEN RMIITIE36 I SOL AT B AR IS R £ > & — NILS-LSA % JH fF e

BN 0562-46-2311 (M#15463)
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I. 5 &

1.3 & &

HEFE [BLRFERMEL Y 5 — - ZICHT2
R REWT# 40 % (National Institute for Longevity
Sciences - Longitudinal Study of Aging : NILS-LSA) | ®&
1 R#FA (1997~20004E) C2mL. 2K (2000~
20024E) Mo 46 KFE (2008~20104E) (21 mPLES
MUASREELET LARISEEDI0~79%E (5 1 K#E
) OBHER2IA, KHESIBADGEL T9ATH 5,

NILS-LSA i, EgRUHENCR{LEELSTB Sh
BAEEREEEN2, 4008 (BEPBKAFN E 2o BRI
HTfEfE, PEBARERIOE~79R) 2R L L7-HHr
JEERETDH Y, 400, 504, 605%fL, 70010

(L OB AKIZHI0ATH B, £1 hEES

mE T BEL 139N, L1 128AD012.267TATH D,
BILERBBECBWTEYREZET LD o 7B H:58%
E 43 Z R Bk 081N, KL 085ADH B, %
DHDPREICBM L e d o 22HHI60A, L2207 A0
TALREBIUIHREP SN LIz ChoBRNE
(367 A) DIERREREOMEIZ40, 50, 60, 70CHZh
FN16%, 13%. 23%. 48% TH V., TOERM L H o
oo EBRABOEIRBELBTIAMET
EPA - DHA U0 FfE (BiE2E) 18T’ 102
(55) g/HF7:12 953 (650) mg/H, &HETix 87 (47)
g/HFE12 762 (526) mg/HZE o7z

A ARDENHREORFMZB/EL LT, % - £
HROABENR—2514 7 E1RAE) 0K AR,

2. BEER & & UHEHEN

RAEAEILE 1 K255 6 KEEOLHRICBVT,
fhE 1 B2 &LESH L7 3 HNOSEFRESHE (3
DR) #BEBEHEHICTITo2% AAELELASR
SUIEEUE L, EPA - DHA % &{r88 RS RURIZ 5 TH
HAAEREERSED HOEML, 3 AMOTYM
ZEAQEIR L LTSV 18 LRI
2, SHEORHEHRARESGHEERDIHT LD EPA:
DHA fBEUR 2 HHEE Lo 1, AFRGHERRDT—
74 v VOB, AEREGEERSFEC TWT) 2 (4
&l RORBZORFEISEBRINTVZDDIIDN
TIHABREE R HHBRTE S LS, HEFORE
EEEED LIS, OICA-REBIZ—FFVwa— FE
RIRA L. ElTAMIESICOVTRIITAROE
ReRME BEHEESEL, EHoFEERLTHA
EREERSFEOERESB L UERE CHETS [
HORSE] 2R L7. 81 KHAED> OB 6 KFES
T2HAMIICIE, 3—F4 ¥ 7{EEICHEET 2 EMER
T CONMEREZNELTELDIL, a—F1 v 7k
20— LERDLI—F4 Y TFEEELT. MITERD
Y22—TAORICHARSGETSERAEL, RoHEE
L,

FIREF2RHAX (1997~2002F) T4 ETHAR
BEERSEY 2HVTI—F 1 ¥ T REL o1t
FEFERBBOWLELT 20 3F— 0 SRR

£2 BWHERE (1L79A) oRESmMER

[GIES 4 AE %
Body Mass Index (BML kg/m?) #&t-fhikiEss%£1 2 927 2.6
12, AESmMEEEE2IRLA. 3 191 10:5
i, NILSLSA iZESEFEFRNEL Y ¥ —HHEES 4 187 10.4
TERILE% HRFCHNCHTS T, XfT 5 261 14.5
OREEBLEELBEREEL LTV 5, 6 933 31.9
FHBMEE - 4. 860
DA% 8, 678A
£1 BANRE (1,79A) o - EBRNOARE AREE (81 XkHE)
Y% (2=921) % % (n=878)
o gE (cm) #%IE (kg) BMI (kg/m?) #E (cm) K& (kg) BMI (kg/m?)
AgC L me L g mi  AX i i i
Eiy o iy oy iy o iy o iy o iy B
40~49% 233 168.4 6.0 66.7 8.9 235 27 239 1548. 49 541 84 226 3.3
50~59% 255 165.7 5.7 63.8 82 232 26 244 1535 49 538 7.3 228 2.9
60~69% 239 163.2 5.5 6l.1 84 229 28 227 150.7 53 523 7.2 230 2.8
70~79% 194 160.4 5.6 58.3 89 2.6 29 168 147.1 56 50.1 9.2 231 3.9
BMI: Body Mass Index
16 O SREEeaEs o 1186
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FEREZHMIIMCLIEHHFFLVEEZ RSO,
AR TIE. TOBAKINA 5 FTRIE AR B
I LD Y L 2o a8 AR HURUR Ot & A W TR
2f10o7,

BMI i3, Lrie. gtk o5 L. Bt
LRI AT & D@3k
1O A A & J0IR L 7.

BAI, BT yrsany y—IJCH5H SASI. 3
DFEFBAITN Y7 by 27 ToH5H [SAS/STAT 9.3
(SAS Institute Inc., Cary, NC, USA) ZHwW/izo TXTH
BBATPERNICAT o 720 SEMTRIES 1 KMAOHERICL D
4% (40, 50, 60, 70iEAC) IZHHIL, R2EKMNHHE6
KR 25 W ARREWN B 2 AEMIEIIT IV B o 72
Fhb b ARNRIC BT 5400131947~ 19564 (HFFD
22~314E) H:F h, 508111937~ 19464F (IFjfi112~21
) EFh, 60mfCI31927~19364F (A2 ~114E) 4
Fh, 70MfCIX1917~1926%F (KIE 6 ~IHRITCH) 4 F
hoMtp (Aak—b) 259,

SERRREN O EPA - DHA RO L, 3 H o S YHEL

AL DT 2 WA ORI & L7241 KHEOM

Bk o5 Ai %534 & L 12, Best-Power i % v,
3 Ao YGRSk EAT D 1 H 2L @ EPA - DHA $8IX
fiir &, EPA & DHA o¥MHIHHUR GO 4546 % i€ LR
Lico SERGRESN (2R — b3 IZI0EMOMAED
A\ EPA - DHA BURGRA LD & 5 18 {bd B a0t
THLODIBBREEF NV ENV, BBRAET VL
HERBFTLICEFVOYRTIIDHEITH) T LIS Y, B
F— SIS KA D AT L T WiE R BB EF LT
BB — 5 OFFICIMB TV B2 ShTna',
BIER R E BIWAEZIND ARLEFVTH Y, TR
RELT, R—=RF 4 Y OMHPEIEELIIOVTOMA
MWED (BAX%) 28ARLIENTES, 2% VLR
MREEFVIRHARLZ EIZE D, X—25 4 O
e, G OREZILDBAMDIES - S (BAXE)
2 RO RECOREDREZRATE 2,

AR TIRIE LHI, MRS, MATRRIEHIN T 3
EEEE (4o sk— b 4 BIEES 1 XEAED4. 50, 60,
TORACUZ X D 4ED, H5 1 KBEAL»HOBBER WED
LHAERORR2HE L 2o TR NVF~HIREREFZD
RSPV T LRI L7z 2V ¢, EPA - DHA $8EHhR IS
X3 HERTE (85 1 K040, 50. 60, 70HL). &1
KEED O OFBMEY. WHEOKTIEHAODREZREL
oo SNOHOEY CGERTE, SBER KHIEME) 11
MBREET VB AEEHRE LTy, BESHR
? Type 3 #EIC & 0 AFMTE & BEHEROERRE X U%

187 il

252

k2 sh— bEOMAKE EPA - DHA SIRROES

HAROBGER 1T o 72 SFRERIC & 2 UM E O R
iz, SBREET VS LS 1 KREDHR
BAEEME V. RO L4080 HHE L LR
Lizo 45Tk 5%E L. 5%RiMTHHYE. it
FMATRE AL LT

R ITHRAOUER, REHSROUEE BMI (1 X
AW 6 KM R LA, KAWHE 1 KRBER
¥ - 4EEETEYI > EPA - DHA #URt &, EPA - DHA 0¥
HOHORI D3 &R L 7o IRFT R RISMIC BT A5 1
K WA EPA - DHA BUC At o) op S il 1 4E B8 B 5
(40. 50, 60. 70i%fC) ZYitETIL 682, 918, 873, 968
mg/H. &tETld 564, 641, 715, 623 mg/HTH -7
F 72 AL O ROBCRGHE & Lo et L, BT 775,
974, 941. 1.034 mg/ . &PETlk 631. 820. 730, 645
mg/ 1 TH-o7z '

FSITHIBRAEFVIZEONMLE, B1EKPLE
6 KM A 0M K F 7213 EPA - DHA HUIGRICH§ 248
BB 1AM SOBBER. RIMHOMEERL
7o SEHERO LAV ULIBUIG O ERTER 2. BREHRD
R PAT RO ORAE LML, LUETNMIERTICE D&
EEALDOYUN D WL D % TRT 5o MBS
TEBITH 1| RMAA S OB L ERTE O ERRH
HETHH, KMUETRNFEOREERIFAEEE o, =
PObF— U Z B L 7: Model2 I2BWT b &RiETD
H, 51 RBAD S ORMAERE ERTEOKEER A
Rrio7ze EPA - DHA BUMICR LTIk, B bIZE
WO LR ROBATEIE 72, ,

B CAERMTEM MBI D 10E M o Z{LZ R L
Foo FSITRLUAEEGEE. BB, ZHMHOBEEY
ROGTEHEZERT S L. Ykl IS OERTER
%, MHUROREELIATETH Y, KETIIZLEIER
MATE ($=0.039) ThorzZ erd, i (Mo
F— ) &) BAUOFELLO BN RE S Z LAt
RENL (T LIAENORESE. p=0.056).
Fo0 1 KMATOMARBUROEEGRER 2T, B
RETFNHSHME L PPOLEHV B L. Bk bl
405ACE ML & Lo {y, S0 itk +18.96 g/ H
(40 L L D BEM 7 p<0.001). L tET +14.17 g/H
($<0.001). 60KICDYIPET +15.04g/U (p=0.002).
FRERG» -1 104N BHEEL) TR, 8
Y50 TIL 0.74 g/4E (p=0.036) EF. FHE60mA
T3 1.87 g/#%: (p<0.001) £F. 506 Tk 1.61
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$£3 MNEEBEOEH, FERFHMEL BMI (55 1 KHEL 56 KHE)

%1 RkEE (1997~20004) 556 RWA (2008~20104F)
B (1=921) ik (n=878) 4% (n=578)* i (n=552)
5 file - 2308 ‘ 2309 . i
Eo ] B2 Fi5 ors ¥ B Ty o
£ #® 58.6 10.5 57.9 10.5 65.9 9.2 651 9.1
SHRHEFROLR
E WOE . keal/ H 2,347 408 1.913 318 2,186 364 1,800 307
AR g/H 88.2 17.1 74.4 14.8 82.5 15.7 69.1 13.3
g g/H 60.9 17.3 54,2 15.3 58.2 15.8 51.2 14.5
BRiLt g/H 325.8 66.2 274.4 51.4 302.5 57.7 257.8 49.0
T hdE { Bz o ¥ —Hes % 15.1 1.9 15.6 2.1 15.1 2.0 15.4 2.0
BRI 3 & — ok % 23.3 4.9 25.3 5.0 23.8 4.9 2.4 4.8
SRR g/H 16.90 5.88 15.63 5.40 16.19 5.54 14.70 5.20
— {iiA~ B B g/H 21.47 7.05 18.91 6.21 20. 60 6.50 17.80 5.70
n6 REMEA BRI g/H 11.53 3.56 10.02 3.10 10.43 3.05 9.20 2.89
n-3 RS WA AR ¢/H 2.74 1.05 225 0.84 2.65 0.99 2.23 0.88
EPA mg/H 349 253 272 209 351 263 282 217
DHA mg/H 633 401 495 323 636 420 506 345
B R
fAH g/H 13.1 55.1 89.1 46.9 104.1 54.2 80.6 41.8
A g/H 7.9 4.7 54.6 32.0 74.2 44.6 55.8 3.2
SR g/H 52.3 28.2 43.1 24.8 46.0 27.1 38.0 23.0
73— URIUR g/H 16.6 19.2 2.9 5.9 15.3 19.6 2.8 7.2
BMI kg/m? 23.1 2.8 22.9 3.2 23.1 2.7 22.5 3.3

BMI: Body Mass Index

EPA: T4 a4~y R

DHA: Fa#AXH /B

PELRBEESMENS L, BoRWECEMLATAELRTLEEOARERLA,

#4 5 EMHIEFHO EPA - DHA SR (%51 %k#i%) &, EPA- DHA ORI 054 (mg/H)

EPA - DHA IRt EPA - DHA O 4R
AE R—eryin P NN
32N i BAM P
5% 25% 50% 75%  95% B2 59 25% 50% 75%  95%

b
40~49:% 233 89 188 407 682 L124 2127 3,383 859.2 624.6 527 662 775 915 1,209
50~59i8 255 78 182 556 918 1,397 2,216 3.430 1.012.8 618.1 477 736 974 1,231 1,669
60~69:2 239 52 210 506 873 1,304 2239 3,840 10022 6482 461 724 941 1,166 1,670
70~798 194 8 240 520 968 1.397 2303 4.097 1.06l.2 693.8 605 800 1,034 1,270 1,659

Eyid
40~49:& 239 9 119 352 564 912 1.475 2,669 668.5 450.6 422 538 631 734 898
50~59%% 244 66 151 388 641 1105 1.888 3,269 861.9 567.8 562 688 820 992 1,308
60~69% 227 106 210 437 715 1,151 1.883 3.131 785.2 535.3 431 585 730 915 1.253
70~79i& 168 38 165 339 623 1,007 1.664 3.358 745.2 527.8 46 500 645 869 1,295
EPA: T4 YRy YTV
DHA: Fa¥AxHyx R
PRI, 3 RIORYHERESHEL RO 1 BT 0 EPA - DHA BUIR A Sz L1z,
18 o ssmysn: T e e —— i ————
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4~ FROMAKE EPA - DHA MphtoiEs

#5 f4rEl EPA - DHA HURRACK 5 AR 05 1 KMAD S OBBER, KEEROBHR (BEZHRD Type 3 RE)

fi A BRUBUL EPA - DHA iR
% E5 Model 1 Model 2 Model 1f
F fili P FAfl P F 1l ?
it (n=921)
351 A S ORGHER (4E) 20.91  <0.001 0.66 0.41 0.11 0.74
EBNTE (479)8 6.82  <0.001 7.45  <0.001 6.83  <0.001
5 1 WMAED 5 DRRER L EMBEOSILIEN 2.52 0. 056 0.66 0.42 2.40 0. 066
IRV FE—RUNA (kcal/ H) — — 264.88  <0.001 — —
#«tk (n=878)
51 WD S OFEBER (4F) 19.63  <0.001 5.02 0,025 0.18 0.67
SEREE (488)8 6.21 <0.001 5.16 0. 002 6.68  <0.001
1 KA O OEMRER L ERBOCEEH 2.81 0.039 2.74 0. 042 1.58 0.19
X3 F— R (keal/H) — —_ 184. 44 — —

0. 025

EPA: = a#¥ Ry

DHA: Fa¥~f¥x 8

t Modell: BUZIRSE T IVICEREE (85 L KMAD40, 50, 60, 700, #1 XHEL» SOBBEY LHMNLIERALL,
t Model2: Model2 it Modell x5 b F —HUNG 245 A L7,

§AERREE (48 1 KNADERICI Y 4 BIZNIL

(g)

150
140
0.74g/4
130 p=0.036 PO ,1‘873/$ ............................. -
—a £<0.001
120 +—— -0.41g/%F il ‘ S -0.97g/%
8110 - 70 R p=0.093
B o g g Hi‘xLH
B 100 e 4.
B g . —
i3 3 5
i —— X -0.68g/8 T % -
-0.43g/%F p=0.048 - -0.60g/
70 == p=016 p=0.23
60 1997 20085 19974 20084 19974 20084 10974 20085
50 L A0RRfL S0REft 60EE (% 70848
B1 EREEHN (M4ak— M) ofMBHIE D10 (1997484 520084F) DAL

RBBREAEFMICIBAEFIS X D BILERTE (05 1 KFEAO40, 50, 60. 705{L), H1K
HED O ORRFEH, LLEHTEREAL, KERBEICETS ] B4 oMHBiRUt %
HEEL 7

- K oBIBEHE. Oldathofkitli, H<— s E2RT,

- FAEHBIC BT A 10 E M ORI e R kI, & (g/9F) & p fliERL, BENXLTEL
e, kAEFELA.

g/ (p<0.001) T, KIEG0FMTIL0.68 g/  (p=
0.049) & FL. B IT50L. 60 TDA, s
BRI PR ZR L7 L Lo v F—JUlGt
ZHEEL, 2,000 keal L 7=35& DA A BEEUL 2 4
EYHE (H2), KEDSRMATIE 119 g/4, Yko
60 TIL 0. 85 g/ FMINEPETHIHZR LA, £
OWUOTETIRATEIWE Lo ARV F—HINI
EHR LB oMM OERTEN R, BIBRE

1891—,

EFNHOHE LS | KWEOMIULEEMEAV3
&, BRE LI E LA E LAWA, 50, 60, 708
ROBATIZ+19.55, +17.11, +12.70g/HTH Y,
50, 60MICHEMTIZ+14.14, +8.84g/H, ThEh
Ehols (A0 E ZEROBNZVLTRY $p<0.05)0

[® 3 (24E#RES o EPA < DHA NI D 105E M D21k
R L7 A0BAOZETHOHAR, 8. 16 mg/EHIPUL A
g e R L7z (p=0.04), 40CDYSHETIZ, 9.53

JILIWU VOl7INed © 19



{8/2,000kcal)

150
140
130
120
% 110 4—o L v
5 0.11g/5F ; r~Z
100 §—— p=0. -
HE rO7s DDl B B .
;‘i 90 | D B & - .
e __m 119g/5F 020g/F ey
-0.10g/58 p<0.001 p=055 -0.17g/4E
70 4-—— p=0.73 p=0.73
60
50 19974F 20088 19974 20085 19978 20084F 19974 20084F
408210 S50t 60RE{E 7088

B2 EREER (IB4ETk— M) O oL F—HIUEREROMA TR O10EN (199740
20084F) DEAL

CRBIRA T MCIMERIC X D R EREE (8 1 KEED40, 50, 60, 7040, 51 kWD
OOERIEY, M A ¥F—FEZHEAL, FEBRICBITS 2,000 keal FURBRDOMA
KM 2 3% Lo

- BrhoBiE D, ORREDONEEM, <—IIMFEERELTRT,

* HIEMECBO S 10ENORBUROREEEIZ, BE (g/4) L pfligRL, GEFHARLHE K
(kS £ L] BYAN

(mg)
1400 -
7.53mg/
. 011 -11.5mg/4E
E 2077 ssimgse T ’ | 4.39;:;/& pro.12
b . 0,053 M p=0.
Al W =
b 800
H W -3.76me/%F 0.21mg/2E
;;; 600 4 B16me/E === p=0.34 T pe0s6 - -0.49mg/sE
l:t‘i 400 p=0.04 rrost
it
200
o 19974 20085 19974 20085 19974 20085 19974 200848
408E 1R SOREf 60REfY 708848

B3 SEEREER (4ask— b3 @ EPA - DHA R O10ER (1997464 5 20085E) 0Lk

EPA: 4 a4 Ry S8

DHA: Fa¥yAx4 T 8

RBRGETVCIAEEICL ) FRUZERE (81 K#EED40, 50, 60, 70iE0). #51 kilxH»
SORMER. LUMHERAL, HEMRICHEITS 1 HY7-9 @ EPA - DHA U245 L.

- BiyroBid ik, Oudxteofteil, /~— BBz R,

* BEMBHC B 2106 M ORBUEORBEEIE, B2 (mg/fE) & p HERL, WENATLLE,
ZHIEAHRL =,

mg/SEFIEASN L 222 S AR TR e P o2 (0=
0.053). EPA - DHA #UURtDERBEI L, BVREE
T oHYE L5 1 KEAOMIMHEE/EAV5 L,
B BIA0RRE R E LIoHE, BHE050, 60, 70
BT +221.85. +147.39, +219.67mg /H, K#D

50, 60;fLT+192.05 +128.91mg/H, #h¥hE
otz ($<0.05).

20 SEEsMEEE o o TTTTITToIIL LTI
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N. % g earenn

81 RD 58 6 WHADHI0ERMIZ b7 5 RN
FISED, W WEOEMIC L D TF U ERBED
(40, 50, 60, 70iAR) @104 Mo F A EFIRUE % 36 5iE
Lz Zh, Yk HIC50MAL, 6080 THA BRI
RIETHI AR L2oA, T3V F— U2 ZERT5 &
KO0 L BY:OCORRTDOA, MAFHIILAME
Tl TDMDERTIET L bISHELHMRITED
biadose —F. EPA - DHA HEURIZ KO0
TORRIMEI %R L7,

1. ANTEIERRO#BICOVT

EI RGO - SRR EZBZICLAHETIE. —A
1 H%7: ) OmABRIUUIRA B H D, B
BOLETOERBETHIBIEDONE L SATY
¥, L LIE—rt g % BRI b7 0 580 L A4
Tt 508, 60MEICTOAMABHENEAME T LTH
b, WA SO TXTOERBECRIEINSD 2 L
DEBEES oz, TN F—RUUR TR
35 L50ACH Tk L 60RO P TIHE T MDA %

(g)

Hi'l ask— F%IIOI‘WT&K&: EPA - DHA ﬁiﬁ!h&@f&g

PR LS E D, SOFERTIET ROV F—FPht
DTSR, B LA EEPURMET L Tnisds,
PERRIE AR5 0 2 A FEUNI 104 H TH RIS
PLThEWI EHREENRT,

AWRETIE, =R F—HHEER L THRHEDS0
MACE ke Tid, AABEIAET Lz H
BERIEME - e MARAG A A FIH L 2oBiE <k, IEEANE
PONNAME T35 —7, AR RmM L, 20064 %
Hilz—A 1 Q%72 b o3BG O RNHIEL 722
LA STV Y, AAKOEIRAMET LBl &
LT, HWERIARIN L T 2 WHEEEDSE X S 7eas,
B 1D S0 6 ROEMAZ Mo -ARITRET, BHA
NS (P (181G TTe AL NG g N A BPA AL 2 T
BIEIEMELD 0T F2C, B4R T LSS, 1
& (1997~20004E) L 456 ¥ (2008~2010) DOWMIAIC
BMLAL I30AICDWT, #1 KFEOERBBEHIIC, &
M COMAR L ABHIGEOFEHEL R EICR L
Bipo7ay bEb LICHMTS L, BRI LT0
EAC, KRS0 TIRAAFRUUEIX 10~20 g FEER
LLAELOO, HERIUHIRL L TuiRvn & AGRE

140 ,
120 ////////
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- B0t
g 80 gl BEsoRf
%@l / {4022 £t
zgi&soﬂﬁ
i e BiteoEit
HHET08 di 'e—g BiET0R
40 / 60R 1L
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0 20 40 60 80 100 120 140 @
AT BRI

R4 FRHENORARE WBFOUIOIER (19974 & 20084F)
1 %HE (1997~20009) LI 6 KMIE (2008~20104) OMIMAICBMLZL 130AICETZ 1B

Y oHEAR L NEENROEBERLL.
Bpo7oy bk

3 UHEDS | KMEOFIGE EEBEDS 6 KM P9, )
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Ehiz, T4bb, 50EROXELORROBHETIET
FOUF— BRI & 2 AATHPUAET L Twias,
ZOBHO—DL LT, AHXFHNEFETL, 2o
DY ICAERNEILAZ P E L LN,

2. EPA - DHA BBREOERBIZDOWVWT

EPA - DHA U3 2 04048 TO AN % 7R
LTsbh (M3), —F4, EPA & DHA OFELHEETH
AHEAMFHREATCHB L2225 (B
1), WEOEBIZ—H L Dol BHEDWERRTIIE
ENREETIELVLOD (p=0.053), EPA - DHA X
RIGEMEMICHE L EZON, 0EROFLTOA,
EPA - DHA $HIURASEM L 7 & 2 b iz, FBIER
ZBWTIE, 479 2> M2k % EPA - DHA R,
A5 50 EPA - DHA #HURICIISEL Twivnie®, 40
BROBLCIE, S O10EMICHAFRIULIIMML %
Polzdt, BAFOPTH EPA ¥ DHA RV LW
A COBBEEMLTEREENSL A, ZO®
HE LT, 1980 HEEH S, EPA % DHA O ENHH
mRfEEE I A LFAOhB L3k Y, 20K
DHEBHREBTFHICBVTH EOENNEETHL =
EFEEoTHEYD, MICORROBR T, BEEER
O\BENITX Y, EPA L DHA OFEIUEASIN L 22Tk
HrEZ ORI,

3. BEENEND DHA & EPA BEERE2BLT
[HARAOEEHERUELE (20106 ] BT, BA
1 H&7:h EPA & DHA &b 1,000 mg @ BEfA
FOHLNTVWRY, COWEMOBRME LTIE, HEAT
2 ELSERPHER, EPA L DHA 2 0.9g/H
WLTVBRHT, RO LHHERBORIEY X7
Do ED, ZRCADBEET, 18RULET
{2 1.0g Ll Lo EPA - DHA Uit % Bt : L CED -
TiAEBEShTw3?Y, ABEIEED HIEROE X
ELTid TEFYHHO—KRFHZHAME LT, BE0
AEAPEROHEL TREHNL] THE-D, 20
HORIFEIZOWTET L LI TELWA, KB TIE
81 KHKEOBHOFERTENOFMUL, TN G
SE D h Al 682~968 mg/H, 775~1,034 mg/H,
LTIt 564~715 mg. 631~820 mg/ AT Y, HiEHt
DEFEIC Do T, UG OH - SERTIDES X UE
EMEEBEZZRLAFREALRLTVOTCR2VME
#H#Zohiz

4. HENDEH EBERE

REHRGMM LS & CRGENFIULE, SruRgs
PR L7 3 HMORYFERILERAIC X D L 7o 45
1 RFHEIPSEORBETRB—-Toba—-nizk e

22 11 SSEEPOEES 1

EHEEFERLTBY, a—F 1 Y 7EBICHELCE
EBEEY (B108) OBBLAE(Ebo TR,
AWEOBRROEHIE, WS 5 EBMESICHE S hih
BERL (D~FEHHREAES 678A) DLEMEICDH
A RERERSHESES, S, HATR— RO
$, »5\ i EPA - DHA ERE OB FHELATH
3, BRANREOFYSmEEIL4. 8EITH Y BMEHR
. F—HSERICH LIGER EIch &0 ELAH
RERREELTo A RREFMEIBISEVEERLS
hb, ZOEKRT, ARELEROBRHIIHVELLS,

—%, ROLH HBREN S5, EPAR DHA 2 &t
SIARRREE ORI HZEEH AR E (. BEAL
B33 AHOEFRSHEOLHHEK (CVH) 3%
2B%LEFEERTVEY, KEACOREZRICKD
&9 95% 05— & FEOSMA LRI O EHHD
40%, 30%, 20%., 10%MICAZ7=DICLELFHEEK
®EET5L, ThEn3.1H, 4.2H, 6.3, 12.5H
Kol THbb, KHECEELE 3 BNORHTR
EHERECE, EoZErfamBliREmE2itEd s
ZLIREL o M BESTECTE 2,

LaL, ThECTOHRAZHEL L REens
HROE LN EPA - DHA HHUR L I8 2 L, K& Gl
DLWETH), DIBENEEHRLEZLR,
FlZiE, ERMEH - XRFAETIE, 50~69% D EPA &
DHA SR IO &FHE BT 0.73g/H, KT
130.58g/HThHor2t?, ENOAREIR— %
ND—2T#H % Japan Public Health Center-based (JPHC)
Prospective Study (2B TIZ40~69F DB & HIZAY
FOREERES» S3EE Lz EPA - DHA #ERUR b defit
120.8g/HTHo T LABMESRTVEE,

MAT, BABROBRRNBERIZHEDIHLLELS
Wi, BRI LT, SBESMAZNRICLY 4BCH
L ANMEERBEOZRZRELLLI A, Hi2lE
DT HAAFERIE B ERSZD b, LiL.
ERWEEHE TR AHERIC B 2 ERBNOAK
HEMERELTIIIZ—ETH Y, HERROERBENOHK
BERET 5 LCRHEHIHRICE X 2 BB S
LEZ ORI,

AWFFEX RIS B RB AR £ 2 (X RR BB £ 4
DB EEETH S FH 7 ~114 (1995~1999
) DERBE - RERELRICES FMEORME
FINERIZLEEOEHHEICEVD OO (BB OMIAEN
It OREHEALIE5. 8~100. 95ki%) ", AWFIER SR
HFLALEEZRELLEACIEIR VI L, KH%ER
RHOBALEE 1 KAXOZOBMEDS b, sk
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370 TH Y, WHBHTRFO Yy 77y bOBMEI
Wlenl BHROBPUSEESLELR S D5, BT
BSE (BAEI60A. ZME207A) D% 1 K#EEROH A
BRI OFYM0E, BHETIZ102g/H,. KHETIE 87
g/H. EPA - DHA HIUtOEX¥ i BTl 953 mg/
H., ZWETIX 762 mg/HThH Y., MHHEE L H 2R
fiThor (BRI RFITBT S ANERIGEOTFY
i B 113. 1 g/H. %#:89. 1 g/H. EPA - DHA $IR
DM B 981 mg/H, K 767 mg/H)o Fi:
E R A - AP & ANE D A RGEG R T,
AEFECH RN RUFDIR L > TV D20, TEPS
BONBEEROWM L L BAWMER T, 5ETHEHAA
MBS RICPUREN TV B RMEDIF L A LR
BRI MR S TH & T HER ISR L A R F
W EEETOTRAL: LTS Sl 2MIE
RFIMEA ORGIIETE R L To T B 720,
FTRTOMLEMC BV CIEFEL ERFMATE TS
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AWRETIE B 1 KWA (1997~20004F) DERRICIHE
TE, 10T L OERBEILFEIL, TOROENEOH
BEIBBLA, #ERBOMAEEGFECRLELENT
HBH, b VA0 AT1947~19564F  (IFFI122~31
) BEhTHY. 20129EBE. Z OERIZ56~658 0D
KHTHS, $hbb, PIBEOThASELTEY, &
ROBRITER L YT 5, BUEOLORITIE, KRBT
PR D40 (BLIEDS6~65i%) LIIRE B EAENE
EZo TVBWHENEND Y., L3 L IBENPRERTS
HE CHI5E 5 e wiliEtEdDd 5,

V. 8B =B

Hg 2 S EAELIZHIN S 7040 STIRD B D,
105EL BIS D7 2 RRBERHFH AR A2 &, WHHEE
DERIZ L D HBILEMTER, TabbMEaR—b
AR, EPA - DHA S OB 2 620
L7zo B E HIZ50i%40 (1937~19464E4: T 41), 605
f£ (1927~19365E 4 T h) Cl3 MBI T fHm
ZRLTOREY, 2AVF—#iUczEHT 5 L&tk
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BY, LFLIESFEBRROI LT, AABHRBGAKT
LT3 EDEREIBRSNED o 0EROT K
(1947 ~19564 2 F ) 1d, 50, 60M&fCicikL. 1K
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SEENC RO LA L 2Ttk AR S s
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Ten-year Trends in Fish, Shelifish, Eicosapentaenoic Acid,
and Docosahexaenoic Acid Intake According to
Birth Cohorts in Community-dwelling Middle-aged
and Elderly Men and Women

Rei Otsuka™!, Yuki Kato™', Tomoko Imai*!*%,
Fujiko Ando*"*? and Hiroshi Shimokata™!*4

*1Section of NILS-LSA, Center for Gerontology and Social Science,
National Center for Geriatrics and Gerontology
*2Faculty of Human Life and Science, Doshisha Women'’s College of Liberal Arts
*3Faculty of Health and Medical Sciences, Aichi Shukutoku University
*4Graduate School of Nutritional Sciences, Nagoya University of Art and Science

ABSTRACT

Objective: To clarify the 10-year trends in the intake of fish, shellfish, eicosapentaenoic acid (EPA), and
docosahexaenoic acid (DHA) according to birth cohorts in middle-aged and elderly men and
women.

Methods: We randomly selected 1,799 men and women aged 40~79 years from the community, and they
completed both the initial and additional nutritional survey (3-day dietary records) for the first
(1997~2000) to the sixth (2008~2010) biennial study waves. The mixed-effects regression model
was used for analysis. To estimate the main effects of fish, shellfish, EPA, and DHA intake by age
group (40~49, 50~59, 60~69, and 70~79 years according to age at study wave 1), the years from
study wave 1 and the age group interaction x years from study wave 1 were substituted into the
model. A subsequent model included energy intake into the covariates in the mixed-effects regres-
sion analyses.

Results: Fish and shellfish intake decreased in men and women aged 50~59 and 60-69 years. After
adjusting for energy intake, fish and shellfish intake decreased by 1.19 g - 2,000 kcal! -year-! in
women aged 50~59 years and 0.85 g-2, 000 kcal!-year! in men aged 60~69 years. EPA and
DHA intake in the 40~49-year group increased by 8.16 mg/year in women (p = 0.04) and 9.53
mg/year in men (p = 0.053).

Conclusions: Even after adjustment for energy intake, there was a downward trend for fish and shellfish
intake among women aged 50~59 years and men aged 60~69 years over 10 years. There was an
increased trend for EPA and DHA intake among men and women aged 40~49 years.

Jpn. J. Nutr. Diet., 71 (4) 185~195 (2013)

Key words: fish and shellfish intake, EPA, DHA, birth cohort, longitudinal study, Dietary Reference Intakes
(2010)
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BRZE

HUSAEEFREED YL AR 7TEFHE L Z D10EE OHER
%l HETLD KE AP # WMRD AL PHETRY Rm T FH 2o

L

ARG AR R RS A & SRAERICHIE & uts 3k — b DI0EMOMMTF — # & & 42, EEOME - £RFH 1
ARZTAIRHEERT L LIS, THHEOLOENICHO B2 o MITIILEHME L.

N (BRBERFR YV & — - B2 25 RMEEERIA] (CBML 2REEIIFETH 5. DXA
(ZUx 20 ¥ — XAQOUREET) T U A MWREOBRIGHS - BRfr % S D2 R TR L 2l (SMI) 23K,
Sanada 6 OBEEAEFFWTH - SRV L aR=7HEMHE LR HF2UEB ZIZFbR LD IR ~TRTAD
# - FERANOF L IR THEHRERM U, 10EMON: - EANERBOHBERITL 2.

PIOMER WA (2008-2010, N=2,250, 40-894%) Tit40, 50, 60, 70, SOOI L IR THREIPMH T
{3114, 11.8, 21.2, 87.5, 55.1% & EMHEFIZE FIGIAR L =4 (trend P<0.0001), #ETi327.5, 18.6, 18.3,
228, 27.5% CHEREDHARAIMUIIRYD 6Nk v -7 40, B0 TIE &kt 70, SOEN CIIIMORRHEMNIX
(bt = ¥, 5% AN

BLER~NORB\EOW LTI TLHTIZA0ER, 70EROI N IR 7ATRENFTEIZI LAL (trend p<0.0001,
p=0,0042), P TIEE0R1L - 60RILOFHHMKIZIEC T L2 (trend p<0.0001, p=0.086).

FRARZT OFFHRBEONHUB IR TRESL RES>THD, BETIIMINKE ZRELE5L TOHDICH L T
TR & ORI B TIOER L TORRBTBOUPLEZRL T, L0 40R, 7080 RILE S
10 EMT LR L TH D, EETHRPEBEESAER L TW 3 E RN S 5 L5 1 6 h, MMM ORZ L BRRA 0 M

LHELONI,

Key words

KA

FeAEOFSHEE ATHI2035%121233.4%, 20604 {2
39.9%I2 % AL FRENTED, 2060%EIZIZ2.5A1Z1A
OS5 L, 4 NISIADTISEELAL & v ) HAH )k
Y EHESEAES LAY LCERCA 2 HAOR
BAHKD SN TVD D,

YU IR T IRE B BB D %
BT 5, EETIIHHORTRABREFIZHEET S
BOBEOBRT LSO TEXRSRTSED P, HWHED
SiEEME S 2 ADL (activity of daily living) & 67
ERL, MIRHBMORELEN LD EELIONT
w3,

19984 (= Baumgartner & ¥ HS4E B A D WRE D445
#3E¥ (SMI: skeletal mass index) DFHfli~< 4 > A2
BtEEE VIR 7TORGEM L UTHRB L TR,
HESL T I 37 R BN 47 120 TS D%

FraxRzy, #HEHR, G5, R, BEER

P ENTEL LA LEIETIZ20104E (2Sanada
5 8 A Baumgartner 5 \ZH U2 i CHRMEE R LT
WoH, —RBBREROAMET IR FFIIBH ENT
Vg vy,

AR TR MISEETEFE» O BES IS S L
Ick— P O104EM OB F— & % b Lil, EHEOH - 4
M N AR T HEHRBLRT L L DI, HHED10F
Mizh2 B EHOMITHIEZAME L.

[2] # #&*

M TENREEREL ¥ — - BAUICHT 54
MIsERTSE 0T 78 (NILS-LSA) 9) o1 &8% (1997
2000) 5 M6 K MFE (2008-2010) FTHL %L & W
NAITEM L, DXA (dual-energy X-ray absorptiometry,
Hologic QDR450) T & {&#l il sE AT b i 22 b 35 4E 5
LTH5,

D) BHBMBEAPRBERFES ) ELRFERPRL - 5 — NILS-LSAFMBAS  3) SRS

) PEAFISHENFR  5) HERF ERERERERHARK

20124128198 £H 201350240 8
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NILS-LSA X EAIRKRFT B & CHIS B AT EE D
PR (40-795) » otk EREBALLEELHIG
TRIINLH2,400 AR E L 2o REITESEHRTH S,
ERBMMICD o T, FESRBBI R T 51 -
#4588 (40, 50, 60, 70%fL) O ABAHH250-300%
BELHERBTE2LIRMO oA LT, WIRSME U
o ET WFEEROBHIZL Y, EREMICK
SEEFEARBEL T2, SNOFFTPTIIERETITV,
BEMALRIIST2ARHEPROBMBEHINT,
HBEEMEOIREZEBISARBM~ORELHT
w3,

NILS-LSAIZ M4 2 HFoE i Bl i H Bt et > & —
BREFRLOKEEZY, tXTOHREILILHICL
AEBRXHTVS. FEGHMEMB TR, L - &
BEILL O RFOREH LTIEYE, RERDEN
AMMETHTEL, SHEFORBLE—BABMZ
B¥4F 3y ak—bARZRELTWA.

AFETIRREEDOT VIR TATMHEE ISR
HFEOBL148A, iE1,102A (40~89i. FIEM
61.2+12.5:%) ODXAF— 7 % Blvw/:. T/ HEED
104E DB OMRITICIIB LKA (2,17T1A) |, 2K
## (2000-2002, 2,189A), WW3RME (2002-2004,
2,310A). H4KME (2004-2006. 2,353AN), H5KW
% (2006-2008, 2,396 \) & HEORWAEDHEREHV.
LBE2KBAE»CECRBAT COFHBAEFRE
492\, 409A, 273A, 236A, 125ATH 5.

¥ 3R =7 O 5EIE Baumgartner 5 3 DFEIC il
L. DXATHISE L 72U ORAED; - Brif ik % IUBZ AR Rt &
L, She S o2 TR L 22T (skeletal mass

index; SMI) %3Kk#, Sanada® MUl D (MG
ANFEgfli~ 4+ AAFkREE, 531£6.87, K1E5.46kg/m?)
FRWTHR L.

HMBOHENT & DWEITH £ ZRRET, TAHERE
U R REMTOY R ATIREDNZEALIZ OV TIECMH (Cochran-
Mantel-Haenzel) OBEERE % BV ORET L. #at
BBATICIZSASO. 1.3 % vy, p<0.05%#ATRIF LS L1

(3] & &

H6WHAE (2008-2010) DH VAR THFERIIBHE
Ti340, 50, 60, 70, 80#f{T11.4, 11.8, 21.2, 37.5,
55.1% T h DM VIZ LB EF L 72A* (trend P<
0.0001), ZMTIL27.5, 18.6, 183, 22.8. 27.5%Tdh
H, ERIZEDSEDEMITZD SN h o7 (trend
p=0.0669, #*1). 40, 50K TIIMELH L TKHENE
WEMED - 22A (p<0.0001, p=0.0318), 60 Tt
AELHEEIEER (70, SORKTREEOFERELM
Mol (p=0.0004, p=0.0002).

BR D105 M TR TIZ50, 60RKDOFRENEE
IZIEF L (trend p<0.0001, p=0.0086), ZiETiz40#
. TOMRDOLGTIHENFTEIC LA LT (trend p<
0.0001, p=0.0042, #*2).

OR1 % - FEHIHILIRTTHRBE (NILSLSASE 6 :R\E, 2008-2010)

Bk =ik

HREF HiakzyF WEREF YlaRz=F .

(N) (N) g (N) N) i p
2k 1148 265 23.1 1102 245 223  0.6296
405 ¢ 255 29 1.4 258 7 275 <.0001
5088 4% 271 32 11.8 248 46 186 00318
60M 4% 274 58 21.2 268 49 183  0.3990
704 259 97 375 237 54 228 00004
80k 1% 89 49 55.1 91 25 275 0.0002

trend p° <.0001 trend p° 0.6769

a; XMERIZED b CMHOMREERICES
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QX2 % - EFAIILIRTPHERED 10 EHBOHE

4018 4€ 50RE R 608 4E 084 80RRIE
Y)La L3 H)La L3 Lo
HEE o MRE oo, WBE D wRE Lo WBE D
(N) (N) (N) (N) (N)
<BfE>
EIXEAE  ('97-00) 279 48 172 266 47 1737 270 84 31.1 275 116 422 - - -
$2REAFE  (00-02) 263 48 183 285 76 26.7 281 79 281 273 119 436 16 5 313
SEIREEE (02-'04) 258 40 155 323 54 16.7 289 66 228 258 87 337 40 19 475
SEAREEE  (04-'06) 284 52 183 291 46 158 298 81 272 247 90 364 53 35 660
SES5REET  (06-08) 278 47 168 287 34 119 274 65 237 281 113 402 73 39 534
SEeXREAE  ('08-"10) 255 29 114 271 32 118 274 58 212 259 97 3715 89 49 551
trend p° 0.1235 <.0001 0.0086 0.2107 0.2834
<%E>
B|IXBER (97-00) 267 44 165 268 46 172 276 49 178 270 38 141 - - -
FoREE  (00-'02) 251 41 163 278 55 198 266 50 188 257 53 206 19 4 211
FIXAE  (02-04) 287 56 195 283 59 209 279 52 186 261 42 16.1 32 7 219
BARBE  (04-06) 290 76 262 282 60 213 270 56 20.7 283 62 219 55 16 29.1
E5XAE  (06-'08) 292 83 284 274 65 237 281 58 206 276 65 236 80 20 250
FOMERAE  ('08-"10) 258 71 275 248 46 186 268 49 183 237 54 228 91 25 215
trend p° <.0001 0.3234 0.5966 0.0042 05711

a; CMHOFIE R RITLD

CON 6UIPA FHSHET LY 2Ny H



