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1992 ANNUAL REPORT
ILSTI JAPAN

In 1992, ILSI JAPAN entered into the next decade with new
prospect and restructure.

Il Organization
1. New Structure
For the next decade, I1.SI JAPAN re-structured its
organization as attached. ILSI JAPAN's activities are
managed by the Executive Committee composed of an equal
number of academic and industrial representatives.

2. New President
ILSI JAPAN celected Dr. Toshinao Tsunoda as President at the
annual meeting (General Assembly) on March 5. Dr. Tsunoda's
profile was introduced in the July/August 1992 issue of ILSI
NEWS and ILSI JAPAN's quarterly "ILSI" No. 31.

3. Membership
In 1992, 3 companies joined ILSI JAPAN, resulting in 65
members.

I1] Fund Raising
ILST's activities for the fund raising of ILSI-RF have been
expanded to Japan. Dr. A. Malaspina, Dr. S. Goldblith and
Ms. C. Long visited Japan for the activities. Many leading
companies were asked for contribution and more than 10 firms
have committed to do.

III} Activities
1. General Assembly
The General Assembly meetings were held twice; on March 5 and
Sept. 4 in Tokyo. The General Assembly adopted election of
new president, restructure and activities and budget for the
year of 1992.

2. Executive Committee
The Executive Committee met 5 times to review the progress of
activities and decide future plan.

3. Planning Commiittee for Scientific Research

The Planning Committee chaired by Dr. Aibara is composed of 5
representatives from the membership companies and prepare

ILSI.(No.34) 93.3 11
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future plan of scientific activities to be undertaken by ILSI
JAPAN. Through the discussion of the Planning Committee,
four Research Committees(R.C.) are now in work;

(1) Biotechnology
The Biotechnology R.C. composed of 25 members has completed
publication of two books.

a) Japanese translation "IFBC Guideline:
Biotechnologies and Food: Assuring the Safety of
Foods Produced by Genetic Modification"

b) Japanese translation "FAO/WHO Report: Strategies
for Assessing the Safety of Foods Produced by
Biotechnology"

Both publications were well accepted and appreciated by many
groups in Japan.

The Biotechnology R.C. is now studying the way of public
enlightenment for perception and acceptance of biotechnology
foods.

(2) Fats and Oils, Nutrition Aspect.
The Fats and Oils R.C. composed of 11 members has completed a
publication of its working report on "Safety and Health
Effect of Vegetable Oils". The report was quite popular in
many sectors. The R.C. is now working on review of
nutritional aspect of fish oils, palm oil and animal oils.

(3) Nutrition & Aging
The Nutrition & Aging R.C. is working on publication of the
proceedings of the International Symposium on "Nutrition and
Aging" held in October , 1991. The R.C. will plan the next
symposium under the theme of "Nutrition & Aging".

(4) Food Safety
The Food Safety R.C. composed of 5 members is planning to
review the issues to be studied by ILSI JAPAN, then
prioritize them.

4. Academic/Scientific Meeting
ILSI JAPAN organized various scientific meetings during the
year.
(1) ILST Symposium on Risk Assessment of Environmental
Chemicals

ILSI.(No.34) 93.3




Life Science & Quality of Life

The symposium sponsored by ILSI-HESI, RSI and ILSI Japan were
held in Tokyo on April 16 & 17 and in Osaka on April 19 & 20

to introduce the HESI's activities and latest status of risk
assessment of carcinogens with more than 200 participants.

(2) ILSI Nara Histopathology Seminar
The seminar on Musculoskeletal of Laboratory Animals system
was held on May 20 to 23 in Nara with 150 participants. This
series of seminar is recognized as one of the best training
courses for the toxicology researchers under the GLP in
Japan.

(3) ILSI Symposium in National Food Festival '92
ILSI JAPAN was invited by the Ministry of Agriculture,
Forestry and Fisheries to the National Food Festival '92 held
in Sendai in October, as an organizer of the symposium on
"Nutrition for Long Life" with participation of more than 350
citizens.

(4) ILSI Lecture Meeting
ILSI JAPAN sponsored various lecture meetings to discuss on
the issues in the carcinogenicity, toxicology, nutrition,
quality of life and risk assessment.
a) "QOL in Aging"
Dr. S. Hinohara (St. Luke's Hospital)
participated by 50
Tokyo, Feb. 26
b) "Direction of Research in Aging"
Dr. S. Kimura (Tohoku Univ.)
participated by 60
Tokyo, March 5
¢) "Diet and Cancer"
Dr. T. Sugimura (National Cancer Center)
Dr. D. Phillips (Haddow Laboratories)
Dr. R. C. Garner (York Univ.)
participated by 100
Tokyo, May 14
d) "Toxicology"
Dr. C. C. Capen (Ohio State Univ.)
Dr. J. O'D. McGee (Univ. of Oxford)
Osaka, May 19, participated by 55
Tokyo, May 25, participated by 75
e) "Risk Assessment”
‘Dr. Y. Hayashi (National Institute of Hygienic
Sciences)
participated by 60
Tokyo, Sept. 4

ILSI.(No.34) 93.3
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f) "Nutrition of Fish Oils"
Dr. S. Itakura (National Health and Nutrition
, Institute)
participated by 60
Tokyo, Nov. 30

5. Publication

(1) ILSI JAPAN Periodical
On the occasion to enter the next decade, the name of the
Periodical was renamed as "ILSI" and its editorial policy was
modified so as to address more practical and international
issues. The No. 30 issue, last one in the old name "Food
Issues in Life Sciences" contains "Condolence for the late
president, Dr. T. Obara", "Summary of the 1st International
Symposium on Nutrition and Aging" by Dr. S. Harris and Dr. T.
Hirahara, and "Recent strategies of WHO" by Dr. N. P.
Napalkov. : -
The No. 31 issue contains message from the new President of
ILSI Japan, "Quality of Life in Aging" by Dr. S. Hinohara,
"Direction of Research on Aging" by Dr. S. Kimura, etc.

The No. 32 issue contains "Overview of ILSI Histopathology
Seminar” by Dr. Y. Konishi, "Future of Research Activities of
ILST Japan" by Dr. K. Aibara, "Safety aspects of
biotechnology foods" by Dr. S. Kurasawa, etc. The No. 33
issue contains "Report on HESI's activities” by Dr. N. Ito,
"Basics on risk assessment” by Dr. Y. Hayashi, "Report from
the Food Festival", etc.

(2) "Nutrition Reviews" in Japanese
The Japanese "Nutrition Reviews" was just published on a
quarterly basis with a special support by ILSI-NA and ILSI.
About 1,500 copies of the No. 1 issue were distributed
through the publisher. This publication is quite appreciated
by many Japanese researchers in the academics, industry and
policy-makers.

(3) Books on Biotechnology
Two books of Japanese translation relating to biotechnology
were published through the Kenpaku-sha publisher.
a) "IFBC Guideline: Biotechnologies and Food: Assuring
the Safety of Foods Produced by Genetic Modification"
b) "FAO/WHO Report: Strategies for Assessing the Safety
of Foods Produced by Biotechnology"
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In addition, editorial work has been continued for publication
of
1) Proceedings of the First International Symposium on
"Nutrition & Aging" held in October, 1991.

and 2) Proceedings of the ILSI Symposium on "Risk Assessment
of Environmental Carcinogens" held in April 1992.

ILSI JAPAN ORGANIZATION

BOARD OF MEMBERS

ADMINISTRATION

EXECUTIVE COMMITTEE

FINANCE COMMITTEE

PUBLIC RELATIONS COMMITTEE

EDITORIAL COMMITTEE

PREPARATORY COMMITTEE FOR FOUNDATION

RBERIRERRR

PLANNING COMMITTEE FOR SCIENTIFIC RESEARCH

BIOTECHNOLOGY

FOOD SAFETY

NUTRITION |
— FATS & OILS

RESEARCH COMMITTEES

EDITORIAL BOARD FOR "NUTRITION REVIEWS"
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AN EBEDRE

WELE

EfERREMAFAERRERR
REKFEFIE=AFERD

ANBEOEEIRIIEEED TV3Y ., BEAREY SERAICEBRNEREN BV, KBEORE
BEHICDHANVEBNZCMYATHh, FICHREBEICSCHNENDRELEFEIHDEELSN
%, BRARE L TEEME. SHREL S ODHEEICHL TEn— 3 RSMABRMEHEES n —
6 REERHEE & HICERMICHFRHICHREH T TV B, FRHDRD X HZ X LIIEMETHROFR
FRFEMEECHEICEARL. 7OXR2 IS FI0MpAEa rO—-LICE->TMELD L
ALZXATFA-LVOETRMLARREOINS 4 ERAIEATVEY ., MOREBREOBFRAER
BREMIZLEN S, BAZLEATEERICICHETRETHA 5,
BARBEICHDREGINSY [HA] ICHULTHFHHNEDRENIN H2ETEIEELSZ VY,
BEL3MREVEBEET S, BFERICERREFENESOREEZ LA 3215 H»DOH TANED
fEE (EPA. DHA) OEBMEBE#EVAHATL,

<FLDIZ>

WMATEHEFE LA TITE T ¥, E 7t
FREFEMETICEHD TV AEBRETVwANS L
KELREICOWTHERKEZII 2D, FFICE
HE DERFENTEROMEIC P20 TH

DE3, SHRIBABEOREDOKEICONT,

ELLhEn) LRDEMETEEZAZH
LCLTBELTTOT, HoFsnFho
VBT, Mo TE»LTHITITE R
Wi,

WEOHTHROFEMIE, FD XTI
2RoTHEN, #RrLREANHOBEFRE R
. BAEE R IME R BIREEL 2 Hiic LTw
¥ 3, FRICEIRTE L, & B WIZEIRILE & D
MRT, TobfFIciEE IR TWAEDIE, EP
Ao, BOREBRTYT 25, AAEOE
HIZiZ%k, EPA, DHADMBIZWANS
AP EENTBY 3L, BE, &L
FDOPBVNEVAERVER 272 DN
LRHBEH) LBRVET,

Nutrition of Fish Oils

16

HIROSHIGE ITAKURA, M. D.
Director,

Division of Clinical Nutrition
The National Institute of
Health and Nutrition
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K4 IZE P ADORSEEICHEMR LT, HI.
HELTEPABEAISELNLTBY I TN
Eb, EPABMAE LTARBGREE, 1
PoHLHBEERELT, EPA, DHADS
WIEZDOMDOEDBEFNTNEDDZE -
EEE, FRAPL9%EPAICLAZDDOR
Bolgfl, ZREFNDLE SR Z
5E9THYET,

INDPLFEOR S TWVWAI LEZED T,
WihEZEETHET4, EPA, DHAL
BIRAE LR & DAL DOESR & DR LT L
T BELIWEELET,

< EMABRIBRTHEE D H & #aE, LERE>
& 1 3L mAsafiEhBRoOH 2R L T
ITH, n—6REY S —VEHESy — )
VVBRICR D, BIZVREy =) J L VR
LT, INPLELIRVOTORSY I 5
VT4 VDBIERLEDOPET T, F2TTF
FYB (AA) »OEIE2RFOTORY S
FUTA Y, BARMNOOAL T ) UHRT
EFd, n—3FRida—)/ LV VEDISH184
R, 204BE AR C A ap Ry sy T B (20
5ER) &0 Ed, TAPLEIRFIDOTST
AE TSy TF4EESRIOU AT by L
VIWTEFT, TAaY Ry IYTUER (EP

B1 @ SEARMAERBOH

A) 25 FadyAFxdr o (DHA.22:6)
WCEHL E A TN ETH, TOR

TSR b fTbhTwEd, AA, EP

A, DHAZ% ESHEAEROER TEEDORR
LERLTVET, |

HEAEATIEZ O &9 2 HRY O HIH TFT
bhabiFThl, TRFRENOIRIBRIX

BBV L AFO— VR EE AT
BELTWTHEICZ>TWwE T,

BRBEE L ZFOMORBET2RHOH
BRERALFCAHITORTE) A,

BIMERTD 2o DARHERIITbILTW

T IPABIC EOEEL TID LB 2 IEAR
HTY, FMEFMLRERESRILRIEE A 7 —
FDY ) —VEBEE - )V UBREEIES
AT ED LS ITEDL LD, FRREAR
SDERECINEDbo TV R HEHT S
WENH N T, WEEEFOI/u—=V 7
LTV E, BERARDPEOPDEAICL -
TREOREINED) ZEHFROPY ., FED
HMIILTWBEILVAFI—-VORBRTD
IOANIZ 2, 3 AT O DDOERDTH 5 & &
nTtwid,
HHFEHITBEAZIK & > TRHEILRA
HFRLRIE S+ CThwia, EPARDH
ARWIIRELZLEZLONT T, BERTF
PMELNIVTHREEERDTVWETHY. Ch
DPORBEACICUEVLEEERHL THET
N&TT,
F1iEn— 6%, n— 3REHERIRZL

11 n-3%. n-6RIEMHER ZEDOERDEH

The differing characteristics of w3 and 06 ial fatty acid deficienci

n-6%: R RA ¢ n-3R MMM
Uys—n A-v /LR
18:2 , n-6 18:3 , n-3

¥ ¥
y-v/vom THE5FNF ST UM
18:3, n-6 18:4 , n-3

4 ¥

[Peik-skEr-v /LM IA3YFSTUM

20:3, n-6 20:4. n-3

4
7S5 KM
LT4| 20:4, n-6
41
KayFr5To8R
22:4 , n-b
4

FayRryosz oM
22:5 ., n-6

17
IAIYRVIT VR
20:5, n-3 LTS5
¥
(= LVE LS. ]
22:5, n-3
¥

Fa¥A+yT /M
22:6 , n-3

w3

b

Clinical features

normal skin, growth and
reproduction

reduced learning

abnormal electroretinogram

impaired vision

polydipsia

growth retardation
skin lesions
reproductive failure
fatty liver
polydipsia

Bioch

d 18:3 w3 and 22:6 w3

markers

increased 22:4 w6 and 22:5 w6
increased 20:3 w9
(only if w6 also low)

decreased 18:2 w6 and 20:4 w6
increased 20:3 w9
(only if ®3 also low)
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]2 n-3REBROVER (EERVRELER)

Esti of dietary requi of 3 fatty acids in man
Optimal Minimal
Linolenic acid! mg/day 860-990 290-390
mg/day 1,220 -
energy % 1.0-1.2 0.2-0.3
energy % 0.54 -
Long-chain ©3? mg/day 350-400 100-200
energy % 04 0.1-0.2

The estimates are based on nutritional information and fatty acid changes observed in 10
patients with @3 fatty acid defici after ing with w3 fatty acids.

VIn the absence of dietary Jong-chain w3 fatty acids,

2 Dietary intake of linolenic acid below 100 mg/day.

TR OERDEEERLZDDTHY, n—
6 RITEEOLEAL, AFEMEEDE T 24N
TED, n— 3RIIPNOKT, FHEEOK
THFETHL EHEFEHINRTEY £73,
Flon — 3RORZRITITMER, MBER,
BB ROIERIH LA R 2 2B LA &
NaEHichoTaE L

#2013, n-3ROEHROLER (BE
ERIEVLERE) 2RLZBDTY, EPA,
DHADAEIE2 THEIL350~400mg. H,
BELEEIZ100~200mg HE ERTHD
T AL (EBICEBETOER) Tn
—3RRZEEE52Tnw5 L §EE Tt
BREFICTELT—70H Y, EEEED
A5 BRS WA - BEIEROREY
PEER-T. EPA%REE n— 3 RIEHE
HWE SN AHBHIPRARINADOHIET,

<Hehhdg L 5%E>

P EDVIERRIIBRRZEDH, JHEHENT
WHEDIE, DHAOARRIC L AHNEE, §§
HERITIETHD, ZNIBEROEE
BETICHU 2L EEZONTVET, &£TF
RAE, HOKEZ S, BOE=R., 50Vl
BEENSAARLPDHADHMKELBERLTY
T, BREIPHLOKESE LTCDHARED
EBROEEUFHELPICZ>TBY ET,

M2k, BRBOBYLAETFATRLLDOK
BBy 5 n — 3 REBHBREFELZEL T

18

B2 : &R - $4E R AR On-3RIERBE DS

101
]
B
o
[T
°
€
E 5+
]
y = -2.618.54 +129.9x -0.276x%
1 r=0.993; p < 0.001
H
— T T T )
0 4«0 6 12 18 2%
Weeks Months

Postnatal accretion of total w3 acids per whole cerebrum. The equation
shown has been computed exclusively with the postnatal cases (n = 13). Asin prenatal life,
irrespectively of the larger scale units, the results of the equation (y) are given in nmol per
whole ceret L X - ional age, in weeks.

|3 AKBEBICH T Bn-3R. n6REBBREEE

Composition of poly d fatty acids of cerebral cells and organelles
Total PUFAs 20:4 w6 22:6 w3

Neurones 32 15 8

Synaptosomes 33 18 12
Astrocytes 29 10 1
Oligodendrocytes 20 9 5

Myelin 15 9 s
Capillaries 3s 16 10
Mitochondria 30 16 12
Microsomes 29 3] 12
Retina 45 ) 35
Photoreceptor membrane 65 4 56
Peripheral nerve 10 7 2
Schwann cells 22 11 5

Results are expressed as percentages of total fatty acids (mg %). Animals were fed standard
labchow diet, containing both w3 and w6 fatty acids.

T35, JEIREID40BA DS —FHEMFEIE L |
COREICn — 3 REIBE L VLEELT
WET, dLEREMRINTKBOEETRE
ERPRITIELCRDET, RIFANOK
MEICBIT A n— 3%, n— 6 REVRZR
LTWESTH, —a—arydnyF 7 —
A AADI8ICH L, DHAWXIR2EZEITD
BlhoTwET, MEICEDHANSL,
BICT73 M) ET2—-BICIEAALICHL.
DHAS6EKENFHET,

T ERTCDHARZERS 25 LK
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2R HEIMLTwWET,
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BWH120KE 2 ARKENDDHA.2HKE T
BERMBNE2CENBEAH», HIETL
CEMEBEICDHARS R 5 LEHNFTTET S
1259 DOBMBELC T, KZLULAEEIIZI
BRETSE-E2) LTwET, £EER
OEBIZZRPLEYU I ERSnhE ) »
PHERE LA EEDbNE T,

<IBRhEE & Bt O >

BAFRE L CEMMRBIREINS LH
BEL 2, BREILICEDS AR mITREE,
AR COMBEES W TETVIET, &
HAE D JE A D — DI KA E TR R DEE DS
Y, INHIEETEHREERLTVS L
ZzbhEd,
WHEEEE P ) - THESE Lo TW
5 ETIEBRBELERES D v v ) EE
FET, ZOMWITE N U A Y BRHSEENIRAE
It FRTHEEbRTVET, THITEH
BB ERS LTH LA VB (1liDAREA
JERHER) %IRRT ARSI B DT, HARA
DAL/ 24 ) — T xR 3 L &Rl
DIFANF—BERL TRRIET L) &

Ao

n — 6 REMELFIPERIEE = SR EDE
1RFPHiE, BRICEHMERIIPPoT2AR
MRICLIZE2RFHICHED VI 4 T,
WK EEE TIT DN TH HEE O RIME &
NTVWIETH, BRTEZFRIIETOH D T
Fho 727 n—3RBHBRICEZE 1 XK.
8 2ORFHEDBBR TH o128 VI T|EIL W
LHTHHE T,

F4BKEROEERERIC L HLEFRE
MEIVAFTI—NVIAFIVEHED — 3 R,
n— 6 REHBROBBREZRLTVWETH, =
A FE— ADPRHEERI—FL %L, n—3%
BENWZ EFDLPY ET, HERADEKAI
BT (n—6) / (n—3) HiEL, =
AFxE—-ANEPERBRONET, AER
RBEIADHENBRGEVWAL W DEHIEREDR
ERPELE>TWVWET, BfEH®E (S)
& S EARFIEREE (P) Lok, wbw3
P/SltEEL LB UHEENEI DI
L VEVWIHFEDDH Y ETH, FEEILRS
F3TT, FORBED—DIIPONETH -
T, n—3%R&n—6REXFLTHET S
VEXHHET,

K5 F) VIV - ZAFE—LAA
YIFETANOBRHERRERE B LXK
TEH, TAFE— AL OHEEIEEIC
LHEPAZOHEVEH I NS E o}
Ehrol-RT, MICHEAZ Lo IMERN&

#4 . BERBMEOBRECREMBILXFO-)
I XFNSEROFRBMAERERE (%)

wb w3 CHD

Am 18:2 18:2+20:4 18:3+20:5+22:6 JETF
TAFE—A 20 21 17 0
Frv—2A 53 54 7 +
Ry z—=FrA 59 65 3 ++
FAYAA §5 61 3 +++
X3y FSYFA 50 56 3 TR
7452 FA 43 48 2 ++++
BEREERTIRE 39 4 3 +++++
EiRmE e B 33 36 4 +4++++

®E5.TY—LSURIRAFE—AERDLTVFET

ATOERMEEREEDIEE
IZFE—A I ZNVEFETA

=2 2:1
BiELBHEE 1110
“s 1:20
REN th
MEEUL 1:25
ARMPE th
S REE{LE 0
TADA 2:1
104ES RIEBOM K [: A

(Kromann and Green, ACTA Med Scand 208 : 401, 1980.)
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%4<{, EPA. DHADYA +A%hEHIEH
SnET,

< Pefimk & BhIRAEAL >
BIRTEMLOERKIE, LD L BRI M %5
b 0e< a7 7 — VA THEFER
ERBIENR—HEEINTVET, UKRS
N DIMERCTEHRELEREC T X=X A
ER3ICRLTHY) T, WAWA LRI

E3: VR ITICLBBIRBEDX A= L

The effects of oxidi

d low density lipoproteins on arterial cells.

Smooth muscle cell-enhanced contractility

REABEZ B LT L o THIRE L2
LNAPPEENTWE T, —HEIRMEL
PR, MATREEEICR L CIXIME&E & 4R
EARE EVBES LT, EPA, DHA®
HIMER IEE Lz i ) 84,

RSB L ZREST BIEEDOFE—IILDLT
HoT, TOLDLETH & L THMG-CoA
BIUEHEA ey — S ERNRE L LCE
HehTwEd, LDLOHFTHApo—BD
ZWHDIIEETHo T, TOBORTH
ZBBEONZI VAT O VR EL 2
CTHOBIRBLIEIT LT T, R85 (T

20

F4774) LDLEEDRTWVWAHDD,
DREEOBEEZEFERE L ->TWE LI T, B
BICL > TETE IO, ALFEWEPHEL T
HR7- 0 BERBPEKMLHEEICL->TH
WZHBIEFDYVET, M OIs0r LA
FYMNEE)DREROERIETSH), &
HHOREBSENICA>TLAF Y FMZED
h, TIPSV EEREfLzREI LTI, H
DLAMEWE 2L X500 — VAT A 5 BRI
uwicBREMREShET (K4) o

B4 : BIREE{LERET DV RE2 /87

Atherogenic Lipoproteins

ApoD-100

ApoE ApoC's
Triglyceride\ (1 0proreln -mg
Cholesleral 1pase

VLDL

ApoB-100
LIVER _ Lo

ok ClxBfEIIB OB S . BTt
VE—RIZRDG0nH, LDLFEL 25
CFBSICHDL &2 ), ESHDL %
TIFEELNTVET, TOLHICHEE
., BEEBOBEVSEEEE52TnD L
) TYo
FNEOIRERICEP A, DHAIXEENR
A, IR LERCH L CFEREE 52 5
E9T, VRS U Z T AERIZ T TR
/MR DBERES RS & H, M/RDOYF
INANVEREIET EH, MERETEESL
PAEEENTVE L) T,
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#6: EPA. DHARSIC L 2TRERR/N M NAFREOBHRERFLERROZESHERE

A meta-analysis of controlled trials of fish oil supplements on risk of ing 20 i ion to
treat
No. of patients with restenosis
Daily Odds Ratio
dose of Treatment Contro! (95% confidence
Treatment EPA + DHA Duration group group limits) Reference

18 g MaxEPA/d vs untreated

group. 559 6 months 843 18/39  0.27 {0.10-0.73) Dehmer et al. (1988)
8 g SuperEPA/ vs
untreated group. 45g 6 months 21/95 35/99  0.52 (0.28-0.98) Milner o a/. (1989)
10 g MaxEPA/d vs aspirin.
{Patients with single
vessel disease.) 319 6 months 520 823 0.63 (0.17-2.37) Cheng et al. (1990)
12 g SuperEPA/d vs Promega
vs olive oil placebo. 6g 6 months 44/150 15772 1.58 (0.81-3.08) Reiss ot al. (1989)
10 g MaxEPA/d vs ofive/
maize oil placebo. 319 4 months 16/52 19/56  0.87 (0.38-1.95) Grigg et al. (1889)
10 g unspecified fish oil
vs olive oil. 3.1g 4 months  25/67 21/62  1.16 (0.56-2.38) Franzen ef /. (1990)
All trials 119/427 116/351 0.80 (0.58~1.10)

MaxEPA = 17% EPA; 11.4% DHA
SuperEPA = 30% EPA; 20% DHA
Promega = 28% EPA; 12% DHA

X6 XEPA, DHA%#®EL T, TRE
BR/SA INAFHitR, FERZEZHIETE 20 E
I PDOBEFAEL T EDDDOTY, BEER
33g~6g HT4~6+ ., WRITERS
PAY) =T, I-VRERFERTH o T, &k
BEATIERIZ119/ 0298 E2B L,
xR 31167351 TH D, KEE LWL H T
FTo LOLMINL AB LMBEBHIEEZESD
> THEEZLLSTHERDD Y 7,
¥ - KEOROEER LEEIIREE & DR
BHERETE, AOBHES-FEL LV EE
BREENS D, AORERLERZHERT
Lo TV F T UVFRYT Ay L7 b
Yy s HOBIPRZTIONE T, LarLek
AEERZVWHEIFEERIS R, PRER
RBHENEL, Do AENLHETIEIH-
TWABKRI IV, V7 2—DBIbHYH 9,

AR TCOEFRAETIITEROHRN L AR
DB H > T, BRIZEPA%25z, BER
30.9gHl> TWEd, B REIRN O
7% <, WRTRIILVMIOBEERISET L,
FRMEREHEIEL 2>TwE T, DHAD
MAEEIIREDI4.5mol% loxt LEEILT.
1mol% & Z4%H ) T3,

FOMNAAWAEPA, DHA*® 52728
BAEHYETHS, 25— VRECIEEE
B HEEAL R, BMEFEREOREILE
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TEET WL, 1EOASHIRIER,. £
AEHEBROPThn—6&n— 312200
TE2RIER DV FETA, LOBEAE, Efs
FHREVWIBDIZE->THEVT T, T8
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n—63%0DY ) —VEBIFZALF—TI1
%EBEBEIWZLEZELICL>THIL AT O
VEmg/dIFIFs &S HENEDH D £ 325,
2% T EHDLPMETTAE3EDLNRT
WET, n—3RIEVLDLETIS &I,
FMJTYESA RHTHBREVWSEHyHY
7,

ET71X,. EPA%*18g/ H¥72132.7¢gH

7 EPA-E (2,700mg./ B3, k1,800mg,/”
H) #R0OKE5 L -BEOOBEENTH

0 8 4 8 8 B 16 &
gaLzxsFa—-n
(>220 mg/dl) 259127 247+34° 247+31°° 242138
n=42
I WEAE DN
(>150 mg/dl) 295+138 220146 223+121"*" 221+131°"*
n=27
HOLAL X Fa—I
(<45 mg/dl) 3815 4018" 3817 40112
n=32
*:p<0.05 **:p<0.01 ***:p<0.001 °F#3 +SD

R1I6GHE S 2 - BEOMBEIEEOEH 2R L
72HOTTH, T AT 10— V2595524712
THELEETHLIDIZHHL, M) FYEF 4

F 132952 52201 KIEICTASD £9, HDL
X3 e A EEBDRWVWE S TT,

M5 XEPA% ] H27gk58 (BA) .
sV T747bA4 b (M)F)EFTALAFET
FAHE) BEAERE (B & L72ERER
ERRLADDTY, I VATH— VLS
RETTAHDIZHL, P TIVET 4 Fid20
%ELEFTTHY, HDLIZE L TwEH
Ao E2MEYIME AMEHRS LT4EBOM
RIREOERILE RAFERTIE, 9VATFO—
WV, LDLIZOWTRAEEEED Y THAD,
P 7YY FEVLDLIZOWTIZAMS
TS5 TWT, HMPHICBRRTEEEN -
EDDOVTWETF, £8iX, F)—-YFUF
IZAFE—A, FUY—IHEFEIAFE-A
ETF V= — o NOMBENRE % B L 7298550
EORERTT I, ALEGETFOREZFOL
AFE—AD, FULEFTE) LAY HE
W, FrYv—JEFFOAFIALXFO-ID
FUTURYRBZEL LY, ZOLANILIET
PR—IAEN BBV EERL. BEDOY
ENKTHBIZENE-ENLTUVET,

RIT, FEFICHBAORRELZFICEHETD
LThHWn, 3AEHEREMTIES2DD
ERTH O ) ERETVE LA2DOT, FiH

H5: —EEREICLBEPARELMEREOETS

Mul ticenter double blind trial

in Japan.
fm
(MeanSE)
il inofibrate
TC TG HDL-C
(2220mg/d1) (2150mg/d1) (<40mg/d1)

of EPA supplements on hyper|

percent change

——
16 X

I'!

+:p<0.10, # :p<0.05, W:p<0.01
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RE: FY—C5L FIRFE—A, FUrI—0HEEIRAFE—AB IV 6 : & FOFEILXFO—ILREIC
Fre—sACEFIMPEALATFO—ALELUMPELY Y Y HTBEPANEE
F OFHE
g;gf ;;;EZ:)E\E TN Effects of EPA on Serum
Cholesterol Levels
arzyFa—n (mmol/l) 4.8 6.3 59
by ZYLY K (mmol/))  0.43 1.12 0.98 3001
(I r—FnER, 15—
IRFE-AEFo—7 AOMPMRPEIEBMICE TS
n-3PUFA & n-6 PUFA D EH DSBS E & UH MM 3 20
n-6 PUFA(%) n-3 PUFA(%) e ¥
18:2 20:4 20:5 22:6 ) g
g
IREFE—A 39 85 8.0 58 8.1 [T}
5 20
FLv—2A 8.2 221 05 15 4.7 _"_-I'
o
TRTHORBEHENZHERTH D (p<0.05) 5
=
2
& 1501
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LEdT., SBRHMIEI2AREENDIDOTT -
2 ABIHZROZ ORERERE LTE, BE um?aig 8/11 8/17 = (;7.:4"”) 8/31 /
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MIIIEEDOn —3%%2 0L, IEHAAD
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DHEIER 7 WZE& b, D
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Effects of fish (DHA+) and fish oil (EPA+) on plasma lipids

FOEBEWZ R TIT L
BhdHY E9,

KIZEREW TIT o -

DFR%Z, Apo— % ¥ 37

Fish Fish oil Control
Plasma cholesterol, Apmol/) -041 -0.10 -0.40 DAY YT ¥—RNAD
VLDL cholesterol, Aumol/l -0.57* ~0.74* +0.17 % TH B 7= A3 = [==3
HDL cholesterol, Apmol/l +0.11* +0.09* -0.03 7t EE‘E‘ T J:[:@L l'/ f"" E’b% %gﬁ
Plasma triglyceride, Apmol/l ~-0.39* -0.57* +0.20 D % 4 H =R
Fibrinogen, Ag/l ~0.15° +0.38 +0.18 R “_ﬁ‘ AL ? o WA
Thromboxane By, Ang/ml -12* +6 +17 B8 IC/RT & ) ICHEYITH
Bleeding time, Ascc +43* -12 -25 .
Systolic blood pressure, Amm Hg -5 -4+ -3 2 fi\ @\ ‘(EH 3 ﬁ‘ L‘FEE‘ (‘: L‘F

* Significantly diffcrent from baseline dict.
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AEF7THET, a3V AT O
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%10 : Hep-G2AT#lbz £ A\ /- BIEMERF R D
Apo 2 VISV RRE

Effect of Fatty Acid on Relative Amount
of mRNA of Apolipoprotein B in Hep-G2 Cell

fatty acid 250uM 500uM
stearic 176.6 84.3
oleic 157.5 51.3
linoleic 5.7 12.2
EPA 84.9 93.5

(no addition of fatty acid = 100)
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Mechanisms of blood pressure-lowering effect

by @3 polyunsaturated fatty acids
(clinical studics)

m
&
2

Parameters

Thromboxanc A;*
Thromboxane Aj*
Prostaglandin 1,*
Prostaglandin 1,*

T+ + 1

—
~

Plasma noradrenaline  Normotensives
' Hypertensives

Response to noradrenaline

Response to phenylephrine

Intracellular calcium
Intracellular potassium
Sodium excretion
Serum sodium

Plasma renin activity

Microcirculation  Blood viscosity
Erythrocyte flexibility

Renal blood flow

Baroreceptor reflex

L T I T |

* Mcasured as mctabolite excretion or thromboxane Ba.

+ or (+) = Increased; ~ = decreased.
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) VEREEDIEEICEL Lo T, BRREE
1te¥¥d, BEEOHEOFT, V/ —IVER
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A1) T A Giﬁ'/%g%%‘){ij—o

<BFilE & VERRI% >

n — 3 ROLMAEMEBEL 3g/BS
RBE, A VA VEEEPET L EVIH
EXHYET, F/ohE 1g~10g HE5x
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AN VORWEDETIT L LI HEPS
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— ANCRERKR IS ZVOTY, Shidn—
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XL CIIMpE%: H 5 RRET T 2/EHH % 2
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BRI L, IE, M/MRCT 2280 A
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WiHEWwZ el a <, #BsEVwWAETLE

CUARVWHREZHFTE T,

B EES, BEOFFILEZEmEEL,

RIS NEREES252 T4 V2 VSt
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Mo: SHER. SEAGRHE -5V 757 HR)
THDL LAY L BRHE

—%

150 -

HIGH-CARBOHYDRATE

I

-
AN HIGH-FISH OIL

U S I

100 +

50 | VL
~ HIGH-SAFFLOWER OIL

GLUCOSE UPTAKE. pmol/3sec/10%cells

0 0.1 1 10 100
INSULIN CONCENTRATION. nM

EHEATIEA Y AY VI T AEORD A
APHEZETH, BRERDI LY T 57—
HETIIEOR Y AAIETL, £ YA YV
FEZTCHHEIZIIANLLNRWVIKEE, T4
bhA v R VESHOERTIREICZ) $9,
Lo LAMZEES LERZEHIEEY, 34
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EFET, A VR VEEHEPEL o A
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T3, 4AEBTEENS R RADT, B
BH#RS5- CHERFC & 2 3R TY, Ml
B LRIFERO A, BEAE: EHBRT
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F757—HELAMEE A X I 1ERH
Bz25L, AMBINEEIIBERILVALO
—JIFICTA), HDL O FAoTWwE T,
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GLUCOSE TRANSPORTERS in INTACT ADIPOCYTES

‘AGLUT 1
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100 | 100+

P77 777 77

50 F 504

0
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FEEDING C s F
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8GLUT 4
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FEEDING C S F [ S F

X10i3, ZOEERTHERXAOE L,
T —HBLUTARAMOEELR LD T,
EWEGlutl T, FidGlutd & W) Bk A TY
A5, Glutd 254 v A1) VEEZSHOBWE TY,
Cida>rbrua—-n, SHEH77

WETH., XEMNEGREIHEROFICHEE D
EFELMVAERBCETHH-T. 12X >
BEMERET I AT, BEOHR
PEBINTVWET, TERBEZTEP
ADKEDDH B L ENTWSEDITKHEERZ
YELSES I ET, FIZITHRESMTEE D
b “ZET ARBILTVIDRHELT T,
D) REEIROBAEMICKH T 2 EA L.
WHEEPATHABEINTWT, BRICEDLI
TWET,

<M E 7L IVF—EE>

BB TAEPAORRET FE—
MREBRICHLT, v — U/ L VBROEL
s hTwC, KREXWmB., Va2—<Fk
FAEI 4. multiple sclerosisZz &Zx L CTHAIHD
SRIHEEINTVET,
IR ) K WRRO—2E LTw
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ADEGIZE o THRAPYELZY ., EAP
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J 2 — 2 F RS R U REERER &
DYREFALNTVWET, y —V /L VEE%
TG LA IR EST AL T ENE W

T %, FPrAEMWEELZRLET,
BBDOA T2 FHA4 R v %
fFmL7zhT, Y7537 —%id

B ERMOIMTIRMBEEAAEP AL

Rationale behind the use of fish oils for treating psoriasis.

WENSIEEEL VES LT
Wi 9, AIHBEIZGIut 4 THIN
LTWBDOHEER LN, T
PO AR LWL TnEE
EXONTT, EREDEER

Psoriasis Psoriasis + EPA
treatment
Ratio of arachidonic acid to EPA Increased Normal
S-ipoxygenase
Ratio of leukotrienes  leukotrienes High Normal

of the to of the
4-series

5-series

mEE*TIF32%#BEICLT
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