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[Objectives] n-3 polyunsaturated fatty acids (PUFA) such as eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) which are known to prevent atherosclerosis are present in large
amounts in blue-fish such as mackerel, horse mackerel and pacific saury. People who have low
serum EPA are reported to have a high incidence of coronary artery diseases (CAD). Administra-
tion of EPA or DHA as a supplement significantly increased serum level of EPA which lowered
the incidence of CAD. [Materials and Methods] Eight healthy female university students aged 22
years were enrolled in this study. They were instructed to take 80 g of blue-fish of any kind during
lunch time for two weeks without changing other lifestyle including breakfast and supper. After
the experimental period, they were told to return to the previous diet. The venous blood was taken
from the median cubital vein before and after the experimental period, and two weeks after the
end of the experiment. Then the serum lipids and adipokines levels were measured. [Results and
Findings] Two weeks fish intake significantly decreased serum triglyceride (TG) without affecting
total cholesterol and high-density lipoprotein cholesterol levels. The fish intake also significantly
increased serum n-3 PUFA such as EPA, DHA whereas it significantly decreased n-6 PUFA such as
linoleic acid, gamma linoleic acid and dihomo-gamma-linoleic acid. These changes were reversed
by the previous diet for two weeks. Regarding the adipokines, fish intake showed an increase in se-
rum adiponectin levels from 8.65 = 0.33 g / ml to 9.53 = 0.71 ug / ml although the increase was not
statistically significant. Serum TNF alpha levels were not affected by the fish intake. Dietary survey
revealed that those who take large amount of EPA in diet have significantly high concentration of
serum EPA. In the case of DHA, the relation between dietary intake and serum DHA was not sta-
tistically significant. [Conclusion] Eighty grams of blue-fish intake once a day showed beneficial
effects on serum TG and fatty acids. However, discontinuation of fish intake cancelled the beneficial
effects in two weeks.

Key words: n-3 polyunsaturated fatty acid, triglyceride, blue-fish.
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linolenic acid, AA: arachidonic acid, LNA: linolenic acid, EPA: eicosapen-
taenoic acid, DHA: docosahexaenoic acid.



FAERD MR E B L 07 714 RO A A RIT TR R 15

TN 24T o 72, SHMOBFEEOBEIL (g
AW T o7z, SEHHAMARM O % Spearman B OB

DO BRE E W CTRENT L 72, fRHAT I IZ = >
L IVHEE (Ver. 6.0) B X OV 7 v VS EHHT (Ver.
6.0) (A& A3) 2MH L. P<0.05 % H

1. SWHREOFM

SRFEEBRIZSIL 728 OHI2IE, IR I ERER

BEHH L 2% L TC\WwbHH, EPA*DHA ZH 7Y A hEL
A E
(ug/ml)
(ug/ml) LA LNA
40 - i 0.8 ¥
30 1 [ o - 0.6 [T . T
%
20 0.4 -
10 1 0.2
N ! O N ]
EICHT =R 258 [H A I =X 238 [H 4
B F
(ug/ml) GLA (ug/ml) EPA
03 7 200 _
1 T o
02 - . T T
T 100 -
01 - T
ERGE g 2dERE EIGH i 25ERE
C G
(ug/ml) DGLA (ug/ml) DHA
127 - 200
0.9 ko = -T*
T T
0.6 - 100 - 1
T
03 -
\ ‘ 0 ‘ ‘
AT [EREA 278 [H 4 Y (=X 2JE M5
D H
(,ug/gml) AA s EPA/AA
T T -
6 1 1 T
3 0.5- T
EIGH g 23ERE EIGH g 23ERE

1. AEDE, BINARRTER @&FE4EICR- T 2:BFER0NEFEHEREE
LA :linoleic acid, GLA : gamma linolenic acid, DGLA : dihomo-gamma-linolenic acid, AA :arachidonic acid, LNA : linolenic acid, EPA : eicosapentaenoic
acid, DHA : docosahexaenoic acid. n=8. **p<<0.01, *p<<0.05 vs. fEHLHL. T T p<0.01, T p<0.05 vs. [H%.



16

MRS IEE B L 7 74 K A I RIZTRR

THEILTWAEIIWEDro. HWRELSBDAE,

BMI, AN, MAEO#FREZF2ITIRL. RITP

lE + R REAE TR L.

2. ABBEIEROMEROEHBBROZEL (X1)

n-6 ANENEETdH 5 LA, y-1) / L VR (GLA),

A
(mg/dl) AL xro—Iib
200+
1504 [ 8 T
100
50
EEET e 2EEE
B
(mg/d)  HpLaLxFO—JL
807
601 = - T
40
20
EEGRT e 2B
C
(mg/dl) R4 RERA ;
60 _ T
kk
40 -
20
EI 2RI
D
(mg/d1) [
100
801 .
60 -
40-
20
EET EE 2Eps

s

X2 mEmE, BERHERTER ABFEEICR-T

2 BEEOMERE

n=8. **p<0.01 vs. {ILHI, T p<0.05 vs. [E{%

ARE-p-1) LU (DGLA) OIETiEE X, 2 HM

ZHEIL 72, 2 s oZ kL, DRTOAREIZRE L T2
BT 5 & FEERBIIGRT OIRREIZR - 72,

3. AERFHOMEREOZEL (X2)

IMiE o R PERRRG I 2 AR OMAIBHUC L ) A EZIEKT
L7275, DIRTOAEIZR LT 2 AMH%ICIE, £
AMERMUELANVIZRE-72, #3 L A5 0—)b, HDL
L AFa—), MHECOWTIE, Z1LL %o 7.

F=2. HREDIME
H H P £ R
fk (kg) 552+ 42
BMI (kg/m’) 217 £ 19
PRIR R (%) 296 = 4.6
ISk T MU (mmHg) 110 11
PR ME (mmHg) 66 t 9.7
BMI: Body Mass Index.
A
(pg/ml) TNFa
1.5+
12 T T T
0.9
0.6
0.3
TR X 238 [ 7%
B
(ug/ml) Adiponectin
127
97 T
6,
3 |
FEHCH] X 28 [

3. /BN, BRHERTER AFEEICR-T
2:BEROMBPT T« Kh1A >

n=8. TNF « : tumor necrosis factor a.



MRS IEE B L 7 74 K A I RIZTRR 17

4. BIENEIROMEROTT 1« RKhA > DZE (43)
ML TNF a 1 ZABEITEAL L & d o 7o, L
WO T 74 RA 7 F HBICTHEINT 2 @@ H -
72N, BEAEIEO SN o7 (p=0.089). LA
DOEFICE L C2AMBED LT3 A EIIZH > 72
B, AEETEOLN LG o7 (p=0.104).

A
r=-0.424 p=0.295
140 -
T 120 -
S o
= .
s 80 - L
2
w 60 -
S 40 -
<
& 20 -
Hr
v O T T 1
H 0 20 40 60
AIEEATOMEEPA (ug/ml)
C
140 - r=-0.443 p=0.271
E o et
> 100 -
CIN 3 .
]
B 60 -
Jm
- 40 4
S
§ 20 -
i 0 T . )
= 0 200 400 600
EERDODBEDRDEPA (mg/H)
E

600 - r=0.763 p=0.028

500 -
400 -
300 -
200 - P
100 -

0

0 20 40 60
A IEEETO MEFEPA (ug/ml)

EERDBREFPODEPA (mg/H)

5. EPA, DHA OINESRE LEEEBRE (X4)

CIIHELREOHBE2 RS L7, DHA IZE L T,
BT O MU th Ee b EZEREAA T OB IR & %]
By 2EmAR NN, FEEIRO N7
(p =0.076). WIZFEBRBGRHT O EH P OEIE & MR
IR % C o MG g E O NE & OMBE % #7225,
EPA, DHA & MHBIE RSN o 7z, AEBIGTO

B
r=-0409 p=0.315

= 100 -

£

2 80 - ¢

B e \0\{’\0

o

e - *

) *

I 20 -

(a]

IC

ilia\ O T T 1

0 40 80 120

AIEEATOM;EDHA (pg/ml)

D

100 . =-0393 p=0336
= .
% 80 -
= 6 | .
|[||i'|| 0\
m 40 - ¢
*é 2
< 20 A
I
()]
ﬂ@ 0 T T T 1
= 0 250 500 750 1000

EEXODEZEHDODHA (mg/A)

F
— 1000 . r=0.658 p=0.076
®
£ 800 - .
< o *
T 600 -
8

400 - *
" *
& 200 -
S .
EI% O T T 1
o 0 40 80 120

£ IEERT O M EDHA (ug/ml)

4. BERRIOMEEE LR (RENE) ORFOEME OB (AB), T (RENE) ORETOENEL
AEDFROMBEDIZINE & DR (C.D), REMFIOMEE & ABIMAIROMBEDIENE &DHEFE (EF)

N=8



18 SRR IRE B LT 71 B A I RITTRR

&R3. n-6%b & Un-3RSMALFIEIHERD BRI

n-6 % n-3 %
\ 1) — ViR (18:2) \@M )L g (18:3) \@NM
VAN vkl =N AN rilklA =
| - Lemas3) | (Gra) 277 Fom (84) |
RS | M ERER
‘?*%—wU/V&@Q&ﬁ‘@GA) \14:%%&51ym<mm\
VAN v =N VAL N TritklA =
| TIRFUm Qo4 |(aA) (x4 39 <> 57 B 05 | EPA)
VRS | MRS
P ERER L ERER
A6 R LEESR 6 ANERILEESR
I pERAL VB AL
Fadry g (22:5) R AFH 1 U (22:6) | (DHA)
x4, B (FJAEEB0g) MEPAH LUDHAEHEE (mg) Hl, FOEZ, AEOLOTENL 22, e L
EPA DHA THEINL72hoE, HRANESFFANEF ) A
=7 & 230 240 K;é&?ﬂﬁmﬁ%i%ﬂé;ﬁﬁ®ﬁ%@ﬁﬁf
. 060 1040 Tﬁ&&jﬂb:—w%ﬁofﬁbﬂfwéf,wh
R G-E80 0 e WilFgE & Ui, 2 ADSEdiE D
s 960 960 EPA % 0.46g, DHA % 0.38g, &H 10 HRER L 72 F
REANEE 400 360 A4V OWMENRDH ), ZOWZETIE, BIRERLE LT
i 744 1040 I H EPA 13 0.8%, DHA (% 1.4% D12 & &% 5T
Frv & 712 1360 W2 Y F e HAO KBRS (JELIS ff%E) T
s 300 1360 IE, BV AT O—)VIMEIZR LA F F 2 HTHFEH

Sk 14) X0 5T,

MyEPERE &, MBI CoMmE &R OIS &
DOHEAIZDOWT L7245, EPA, DHA & b AHBI I
Ronzroi:.

z =
SEOIETIET Y, 41T, N, Frvond
N 80g %, HlE, BEXMh, Ffh, {Habk S

HHE LTEEICERTLZEE L7, EEL
EPA B X U'DHA &%, MK GRIPLHEET S &,
FNZENH08gBI N 10gEEEZ NS (E
4). 80g DH H % 2 EMEH B L 72455, MmigH
@ EPA 75 28 pug/ml 2 5 133 ug/ml ~ & 4.8 f5H00 L,
DHA & 72 ug/ml 7> 5 129 pg/ml -~ & 1.8 f5HII L 7-.
KRR IC N T 5B & CTRAT 5 &, EPA L 1.3% 2»
5 6.4% & 5.1% 8500 L, DHA (£ 3.2% 705 6.2% & 3.0%
WML 7z, fEEEZR P 28 HM, 4 H EPA % 2.3g,
DHA % 1.7g & 5 ©HAMAEBIL 7247 F 5 OWf%E T
&, BBRIEEE L & L C & EPA 13 5.2%, DHA (X 3.0%
WhnL T3 Y, EPA, DHA O#hNEIL, s OWfgE
HRLIFIEFALELZ->TWDEY, 27ERL &1
EPA, DHA & & L CRtHE T % L k4 OW RO A4

? 8321 N2, A% F UHNII A THEHED EPA 0.30g
* SAEMPEG L-E 2 A, & EPA £ 97 ug/ml A
5166 ug/ml ~ & 17 fEOBEMARD S TWw5 Y,
PDibEoZ & XD EPA, DHA DI g OB mo
FElX, EPA, DHA OENEIZL 2 EZE X 65N 5.

U2 EPA & DHA DI & E OB IRTELIE R B
x5 5 TR OV TCRRICTR TR 2 &, HAR
o JELIS BFZe 'Y Tl&, IiE o EPA/AA 75 0.75 LA
¢, BEREEDFEINHSENH 5 LG LT

5096 CFTEALTEY, FHarHHIRK]
[R5 EBRBC TSRS THL EEZZ bNA.
7272, SRIOWRICSIN L 72FE 0% {0, EBROE
WECEORK L BF A2 AT L2038 L VwED
JEAEZ RN T2 e k), 2 1R, 3HIZ1 [

M$5&, MiFES EPA, DHA L b A EICEKTLTSE
D, & IZEPA L, (ZITEEBRBIMGRIOMICZ E TIKT
LTwb. FUALIREBIZ L7z 4g D (EPA % 0.71g,
DHA % 044g & A ) % 1 AL, 0% Mg+
R OEAL R TSR TUE, EPA OIMLE R 1L 8
RE IR E 2 ) T ORI L, 48 R 21213k
KMEOE45F THA L TWb, F7- DHA O MiE i



FERD M IEE B L7 71 B A LI RITTRIHR 19

FEIX 24 BER] TRORIZ 2 D, 48 W] Tl KAED 7
IZETHALTWA Y, 0.73g D EPA B L1 0.71g D
DHA % & & FULIREE O IR IE % SO E L 72 Fge
TR @ M -3 1 30 70 R & FRE 12 Es
M Tdh o 7255 M/ O EPA X 24 FEf 2 b A=
FRLTWA EOHENDH D P, T EPA 2V T
LTd, MPICAYVAALEPAE, ZOHLIES
COMZOHMEBIZEE T o TWAEZ EDIRIBEEINA.
L72735 T, n3 RIENIRRIZIEELZ R 5 & 25k 21
HEHEEIIE T 525, Mikhiciz—Erme s
DT, BRI Z I0HIS 200 L, —E R L
TWADTIE WV LiERENS,

SO T, AERUC XY, %S EPA, DHA
L 7225, [ U -3 REENIEE CTH A LNA KT
L7z F72n-6 R0 TH A LA, GLA, DGLA
BT L7z, n-3 RIGHIEE & n-6 RIRNGERIE, 1A ChE
FEDOTBALIZ 2 EAEE AT 28R, kFELMIL
TR AR 2 ET 2R ICLD, ke LHlomE
VAR S I TIT < 28, n-3 RIRIGER & n-6 RIRIHIE X
@ L ETRHEINDL Z e h o T b (3 3)
L7225, BINCLY, INS0BER -3 RE
EER DARHENZ A DAL n-6 RIRIFEE OMREASEIL L, n-6
SRHRBGER DIEFE DS EARANIIR T L2 REE L & 2 A
Bd D, L L, n65%E n-3 RIRHIEER O HHE

fERiE D LA, GLA, DGLA (X fHHREEE OW O D I
friE L, n-3 RMGHIERD EPA, DHA ZCHHEEOK D
DOFIAE L TWAED, BEOBAIZE - T LA,
GLA, DGLA OII{EH OgEDOAT % 3§ % o138
LwekEbhs. G LAAOENESZAHEIZLD,
n-6 RN Z L AMOBNENK T L%
ZAEADPHBE LR T VWEEDLIL, LAIZT— il
OEbYNcELEENTEBY, ABIUZLIY IS
Oz flio BT 720 TIEE# 25N 5. GLA
% DGLA | Z¥ 5k 2 IRPBAfE C, — RO EHTIT GLA X
DGLA % &M S WA HFIIL T, SRIOEE|C
BWT, GLA ¥ DGLA O EHH 6 OB EAL T L
72813# 2124 . GLA, DGLA IZ LA 2> 5 &
LDT, LADEADT DL E, FRITHE ST GLA,
DGLA bl T ADTIE WA EELOLND., EHEE
® EPA (1 H1238g) 7213 DHA (1 HIZ3.7g) % i
H 6 BEIEHLL 72022 T, IMiER LA IZRIENER
T 4%, DGLA IF2% K F L7z s s hTwns Y,

T, U n3 RIENIEE TS 5 LNA O I i 13
TL7 LNAZZ LK ELARMTZ IV, 7~ =
L EBO—ERICLCEPNTOLD, Ehl
FHZLNA 2% HATVAEDN, KLy v v 74 (7
LYF Ly IRy o o745 Ry >
7) RxIA—AThHY, INEOE 100gH72 0
I21d, 3~5gDLNAMETINTWAS Y, WEEON
JEDLEHEIHEHTS FLy v v 7Rexa f— A0
o722 E TLNAD K- 72O TR EEZONS. AA
LTI E L EEN T s (EoIi# 100g &
720 048g) H5, YO EFLR, 47 OmiEIC

b100gH7oh 02g BESINTHY Y, AEZHY
MEIZAE LT, ZUEENEICELr 2 <,
BRI D BB R o e o7z TIEEE Z
YO

B W THAL L, PURIEOIMEFIRED, 50 mg/
dl 225 38 mg/dl & 24% T L7274, #8a L AT
O—)l, HDL I L A7 a— )b, IMHEICIZZh %55
720 n 3 SRIBIIER I IC B\ CTHER T B & O
W) JRE&H very low density lipoprotein (VLDL) D&
B & i Pl A L FEES, AAf o3I suryBLY
VLDL 7> & R o BAb 2 e 2 F 12 L 0, I
HHOPHE 2T E€5 EE2 51 TNS 519,
EPA & DHA O &# 4g % 6 M # H ¥ 5 L 7-WF7E=,
EPA DA% 3.8¢ & 5\ DHA DA% 3.6g, 7 1M
H¥ 5 L72WigeClx, IiEF o EIEN X 20 ~ 25%
BFLAzEEESNTBY, WEFOFRERENEZ T
LRNRE, FaDfTo-FHMALY 2 AMEEISERE
WL 7=Wge L IZIZRARE E 2o TWD 217 —F, 1l
HEHOHIL AT O — VB LOHDL 2 L A 570 — )b
IZDOWTlE, A4 OWFZECTIZAEBIIC L D ITE AL
fLIFR SN o7z, Sl E 7213 n-3 RIBNIER 7 % 5-
L7zWi%e 0 95 BT, IiEH o F R A 170mg/dl LA
TlIZay ba—LEaNTW5 RHOMEE T Lok
STCIE, LDL IV ATH— VS EICHZ 7-013F 0
)5 3FEOKRT, Y IMHEOWFETIZILDL I L AT
O— VIZIFZLIEEBD oz b i LTwa Y, &
722 OB TIE, HDL 2 L A7 0 — )L IZ13 21k R
ONGmolzbE L Tnb,

SEDOWMEETT T4 KA v OfERERD L, Al
BAIZ XY, ¥ tumor necrosis factor & (TNFa) 12
TAL % RO o 7205, TT 4 RA 7 F 2 dhnt s
AR, 5 A7z, TNFo i3 &S % B L 72 1) B85 o 38
MEBEZ7DTH7200, KEEAT A Z—F—%
Pk 2 RS 2 WE <, O EKREREED < —
H— b ENTWD. n3 RIEHERIZAKRN O JE % # 2
LEENDHLEEZZOSNT VA, fFER AT
7213 n-3 RIEMiIER 2 %5 L 7ie 2 R TR A &, I
HEH INFa lCBI LTI, (KT Lz shTwnid
DY L LIRS N o mHEE TV D
DY HRHY, —EOFERIIHBLN TV WV, T T A
RA7F I L TUE, Ml 7213 n-3 RIEIIRE = $%
HLUERE a— il EDROMEHRG- L3 b
O — )VIEB & DILFE RO 7 74 KA 7 F > 0%Bbz It
L 4RO R T O BHr R TADL L,
4D H 1 WO/ T, MMT721E n-3 RIENEE
25 LIEB O FPEEICIEROT 714 R4 7 F
YO TV, 20 14 EOFRLOIER & TR
THEDLETEHET L L, Ml 7213 n3 RIGIIEE S
HD 682 FIDOFHMHIL 641 D T > b O — U L& IR,
MEF D7 714 KA 7 F 213 037ug/ml %\ &l &

KA FVEALE RTOB 20T, HIENEFIZR
%AM, MEFOT T4 KA 7 F VI3 FIHT087ug/



20 SRR IRE B LT 71 B A I RITTRR

ml L Tz, 727NN e Vheiroliz
OEEEZTIR NG o2 Bbb.

SHOWFEIZB T, HEOEHETO EPA EIE
L AU O M B EPA IZAHBAADS IR S 7228, DLmg
FADBNOLERNRELTBI o2 Ty ML
RSN TWS Y. LIETORIZE Tld EPA & [AREC
DHA ICBA L CTH EFHh o 0B E & MG oiEeE &
DOMNZAHBIA L & 7275, SR OZE TIAHBA R &
N modz, THUXIEGIEAS 8 B & iRl 110 B2 b
RChempolzlzobEzbNA, RIZEPA B LU
DHA |22\ T, AEBIETOIME T OEE L, AER
HIA DI OWEE O INE & ORIZEELNH 5 &
IMEFRTHZ, Sz b L, TERESALTHE
DEXZVANIL, BICHIREZEXTWS AIZHRT,

LReg W) e ifixiz), AELZBEEIIEONE
Moz, FERRICHEE, MEHOREHERV NI, i
Bz X 1) EPA F 7213 DHA D MEEEAEML 23 W
MEIPIZONTYH, ZOLH)RHEIEIR N
oo 24D C~FEDT T 7 CIRBEMRZ VT

LN, EEDIMEFDOBEEIMENATIE, FALHE
G % BT MG OWREEDSSHI L3 WER A S
LHOTIFEZEZ N, EAKTHEC L CTREOER
1T EAEBEENPRONLI 2 L Bbis,

TED

EPA %° DHA 72 & @ n-3 R EE X BIIRTEAL % #i)
THEHRDEDY, TV, AT, ¥, Forxid
124 < &N T A, IH EPA/AA 3w A3 TE
BIREBICERE LT VWHEIMON TS, EPA R
DHA #H 71 X ¥ b & L CHERNY % & MiF T O n-3
SNEIGEE OUEFEA BN L, EEIIRE RO FIEFIMET
FTHEPMOENTVLH, EBRICHE L A28 L
TATo 725 H T o, &2 TEMGES
FHOTEEE T DR 2 MOLFRFESLEWR &
LT, RO¥LEREIT-72. EBRBEBHE1IHED
g1 9 FR M AIREE CIE R 2 HRIM L, Z D% 2 8
MichbzoTHEHY, BEICTY, A7, 8, o
SR EDOFESHE g B L2, oMM, $a, 4
£, MAEONEREEEEIZ OV CILTERBGH & &
REVWZ EE L7z 2 BB OFEEBRDIE T HOH 9 1
2, MARRECERIM L 72, Z ok, FEERBIMG IR 04
HIZR - TH 5V, 2 BRI 9 K2 A HREE
TERIML 72, EBRBGHTIC RO EEFICHET 2 A
HAEEFEML 72, EBROKRE, n6 REEETH S
LA, GLA, DGLA IZAEIIZ X VT L. n3 %

LNA (ZMEF L7, ME#a L A5 u—)b, HDL I L
A7 a— )b, MAESAERICE > Tl 0o 72705,

HUERINEEZICET Lz, 2o ozt 2 Bl o
WEAFIRTZEICLY, URolicRE- 7. fmh
TNF o (ZABIUZ X W ELIZR ST, Mo 77 1R
27 F 213 8.65 £ 033 ug/ml °5 9.53 £ 0.71 pug/ml
ANEBIL72A, BEEEEDRro 7. ARATO
EHCIE, AT o EPA OB X FEERFIAGHT o MM
EPA ICEERMBEA R 5N/, DHAWCB LTI, &
HTOENE L, EBRFBITOMPIRE & AT %
EINE R S N7228, FEEIREOL»o72. Lok
RLY, HHMx 80g MHEIT 2 2 &id n-3 REEHS
Fe DB, n-6 RREFEIE DAL, HIERRIEOACT, 77 4
KA F 2 OWIMER %2 BH7-70, AHATHLLE
Abhzz. LaL, IheonZfblx, EERGELIETO
fHEE 2AMBTAZ EI2L DS, EBRETOMEICZK -
TLEH 2 &, HHMEMENICEIT 52 HH5K
YThseEzLNT

B &

C OWFSEIX LN ZEIFZESERN E 12 L D iTh 7z
DTH5A.

SEXW

1) Serikawa T, Ratio of eicosapentaenoic acid to arachi-
donic acid is a critical risk factor for acute coronary
syndrome in middle-aged older patients as well as
younger adult patients. J Cardiol. 2014, 63: 35-40.

2 ) Hasegawa T, Serum n-3 to n-6 polyunsaturated fatty
acids ratio correlates with coronary plaque vulnerabil-
ity: an optical coherence tomography study. Heart Ves-
sels. 2014, 29: 596-602.

3) AEAB—HE. BREFERD/NS AN TE TV 5
BN, S0k 29 725 72 A2 IRIEE 2013 4F 2
HIE4T  pp40-45.

4) /NIEFAD, T FFEICBIT A IE n-3 REMMAR
FFHURIEIE I DWW T, BV S HIA
BleFHR. 2015, 45A: 1-7.

5) Yokoyama M, Effects of eicosapentaenoic acid on
major coronary events in hypercholesterolaemic
patients (JELIS): a randomised open-label, blinded
endpoint analysis. Lancet. 2007, 369: 1090-1098.

6 ) Marchioli R, Early protection against sudden death
by n-3 polyunsaturated fatty acids after myocardial
infarction: time-course analysis of the results of the
Gruppo Italiano per lo Studio della Sopravvivenza
nell'Infarto Miocardico (GISSI)-Prevenzione.
Circulation. 2002, 105: 1897-1903.

7) EIEZE NG B B HF ARG AL,
H AR BLENA 4555 1997, 30: 301-305.

8 ) Laidlaw M, Effects of supplementation with fish oil-



MBI EEB LT 71 R4 I RIFTRIE 21

derived n-3 fatty acids and gamma-linolenic acid on
circulating plasma lipids and fatty acid profiles in
women. Am J Clin Nutr. 2003, 77: 37-42.

O
~—

Rupp H, Risk stratification by the "EPA+DHA level"
and the "EPA/AA ratio" focus on anti-inflammatory and
antiarrhythmogenic effects of long-chain omega-3 fatty
acids. Herz. 2004, 29: 673-685.

=

10) Ttakura H, Relationships between plasma fatty acid
composition and coronary artery disease. J Atheroscler

Thromb. 2011, 18: 99-107.

11) Raatz SK, Enhanced absorption of n-3 fatty acids from
emulsified compared with encapsulated fish oil. J Am
Diet Assoc. 2009, 109: 1076-1081.

12

~

Carpentier YA, Rapid cellular enrichment of eicosapen-
taenoate after a single intravenous injection of a novel
medium-chain triacylglycerol:fish-oil emulsion in hu-
mans. Am J Clin Nutr. 2010, 91: 875-882.

13) Mori TA, Purified eicosapentaenoic and docosahexae-
noic acids have differential effects on serum lipids and
lipoproteins, LDL particle size, glucose, and insulin in
mildly hyperlipidemic men. Am J Clin Nutr. 2000, 71:
1085-1094.

14) SCREF AR AT AT R S BRI R S (56)
HASE R R 22 (2010) 2010 4 12 A 5847,

15) Harris WS. n-3 fatty acids and serum lipoproteins:
human studies. Am J Clin Nutr. 1997, 65: 1645S-1654S.

16) Harris WS, Omega-3 fatty acids and coronary heart
disease risk: clinical and mechanistic perspectives.
Atherosclerosis. 2008, 197: 12-24.

17) Grimsgaard S, Highly purified eicosapentaenoic acid
and docosahexaenoic acid in humans have similar
triacylglycerol-lowering effects but divergent effects on
serum fatty acids. Am J Clin Nutr. 1997, 66: 649-659.

18) Rizza S, Fish oil supplementation improves endothelial
function in normoglycemic offspring of patients with
type 2 diabetes. Atherosclerosis. 2009, 206: 569-574.

19) Kiecolt-Glaser JK, Omega-3 supplementation lowers
inflammation and anxiety in medical students: a
randomized controlled trial. Brain Behav Immun. 2011,
25: 1725-1734.

20) Pot GK, No effect of fish oil supplementation on serum
inflammatory markers and their interrelationships: a
randomized controlled trial in healthy, middle-aged
individuals. Eur J Clin Nutr. 2009, 63: 1353-1359.

21) Wu JH, Effect of fish oil on circulating adiponectin:
a systematic review and meta-analysis of randomized
controlled trials. J Clin Endocrinol Metab. 2013, 98:
2451-2459.






