-

P
brought to you by .{ CORE

View metadata, citation and similar papers at core.ac.uk

provided by Tokushima University Institutional Repository

0000 Moo-00 OOOoOod oCTOBERMmMIOMOIMO OO N

[ [

00OnUO0O0O00OO0OO0O0O0OODOOd0

g o o oo ooboo o oo o b0 b0 ob o b0 Dbobo

ooooooooooooo
ooomooomoooo
ooomooomoood

gogo

ooboooooooooboocooboocooobooooo
cooboooooboooooboooooboboooobooooo
n000000000CO0ODO000O00OEPAOOOO
oooooobDobHAODOOOOOOOOOoooDO
cooboboooboooooooooobocoobooooo

FAOO wHOOOOODOOOODO DO 10 0
cooboboomoooooobooooooboooooooo

goobobgooooDg

nJ00n0O00000O00COOCOOCOOO0O0

n 000000 0000000OEPADODO DHADO
gboboooodbOnd0O00ODODLOOyYyDOOOO
gobooboobbobbooboobbooboo
gobobo00On000n00O0O00O0O0ODODOOOO
gobgooboobbobbooboobbooboo
gboooooobooboboboooooooogoo

goboobooboboobboobooboboooboo
000000000000 0oooO0o0ooooorYy
goboobobooboobbooboobpboon
gboooooooboobobooooooooobogoDo
goboobooboobboobooboboooboo
gboooooooboobobooooooooobogoDo
goboobooboobboobooboboooboo
gboooooooboobobooooooooobogoDo
gooooobobbooobbbbdOnbOIn0DO0DOO
gbooooooooobobooo

gobooboobbooboobooobooboon
n000nO0000000O0DODOOOO0OOODDOO
0000000 00n 0D00O0DOOOOOOOO
goooooogo

n 0000000000

boo0onbOO0OO0OO0CDOOCOOOOODOOODOOCOO

A e Vo e e s
EPAIDHA O OO
@ —Linolenic acid (18:3)
n00000000c OO0O0O0OOOOOOO0OO

D00D0D00DEPADOODOOODODO DO DHAD
00000000000000000r 000000 &
0000000 RO000O0D0DO0O00OODOO0
00000000000000000000000000
O000OnRO000OOEPAD DHAOOODOOODO
0000000000000« 0000000000
0000000000 a0

COOH

N AV G Vi Ve N\
Eicosapentaenoic acid (20:5) EPA

Docosahexaenoic acid (22:6) DHA

nO0O00O0O0OO0OO0Oo0OOOOOOOOOOOOOBOO
O0O0OD0OEPADIODOOOOOOOOOODHAOODOOO
oo

gbooooooooooooooooooo


https://core.ac.uk/display/197208276?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

[

00000000 ddmEPADDHAD OO OODO
00o0ooooooooooooooooooogg
goodddooooooooooooooooboon
00000000 ZutphenO OO OO OO O O Zutphen
Study D00 OO OOOo0o0oooonoood
0o oo@Mooooooo0oomuooooo
gooooooomoonoobobobobbmogddm g
00o0o0oooooooooooooooooogg
oo ooooooooboon
00o0o0oooooooooooooooooogg
g oooomg

U00OD0O0OEPADOCOOOD@MgOOOOOOOOOOODOO

gogboooobooboooboboobooboboobd
OOOO0OOEPADDODO DHADDOOOOOOOOOO
gogboooobooboobboobooom g g
gooooooobomoooboobooobooobooogoo
EPALD DHADOOOOOOODOODODOoOooboobod
0 oeeE

n000000000000000

coooooooboboOoobooooooooooooo
gooooOoOoooOooOOoOoOooooOOoMOIOOooOO
goobOO0oooooboooobooonoOodEPAIDHA

ggbooboooboobboobooboobbooboo

gbobooooooboboobobooooooom
gobooobooooooooobooooboobooooo
gobboooboooooooooboocOoooocoooo
obooobe0oDOOoOOOcOODOOODOODOOn
gobooooo

00 nOO0OO0O0OO0OOODOO

ooooooooo
oooooooooo
goooooo
ooooooo
oooooooooooo
oooocooooo
oooooooo
oooooooo
oooocooooooo
moooo

00 O00o

goooaood

gobodgbobooboobbooboobboon
gboooooooboobobooooooooobogoDo
O00ooO0OMooo0000o0oo000oooooooon
U0nO000000O0ODOOOODDDODOOOOO
goooobbbooobbbonbO0O0bODDOOOD-
MglODDDUOEPAO DHAOUOOO-O gOOOODO
goboobooboobboobooboo

ggboooaboboabooo

DHAOOOODODDODOOOOODOoOOOoOoooooo
gboooooooboobobooooooooobogoDo
gobooboooobobooooobbbbboddece
goobboooooobboboobbbboboog
goboobooboobboobooboboooboo
0 0 07meg

gogo

gbobooooommoboboooooooogo
goboobooboobboobooboboooboo
gboooooooboobobooooooooobogoDo
goboobooboobboobooboboooboo
goobooobooooodobobDnb0O00o0obooog
goboobooboboobboobooboboooboo

00 nOOCOOCOOOOCODCODRO

Peroxidization Index (P-Index)
gooooooooooooooo
Jo000o0o0o0oo0o0ooOo0oooooooooo
DHAOEPAU JOOO0OOO0OO0e OOOOOOCOOOOO0O

DHAO EPAOO0OCOOOOOOOOOOOCOOCOOOOO
gooooooO0ooOoooooOoOo0OO0OO0OboO0OO0OEOOOOOC
oooooo

00000000000000000000000000000

0000000o0oooooooooooooooogogoogo
00000000000000000000000000000
00000000000000000000000000000
00000000000000n00000000000000
0000o0o0ooooooooooooooo



ooOnOOO0OOOOOOOODOOOO

go00000O0O0oO0O0OoOOooOO0O0DoOOoY o000

cooooobOoobOO0OOnOOCODOOOOOODOO
O000o0o0o0o0oooooooooooooTyg

ugobooooboood eEPAIDHAD OO

Ud00OnOD0OO0O0DOODO DHADDODOOOODDODO
gboooooooboobobooooooooobogoDo
goooboobobobomuooooobobboogoo
gboooooooboobobooooooooobogoDo
goboobooboobboobooboboooboo
gboooooooboobobooooooooobogoDo
gooobobboboooboobobuoboobooo
DHAUOOOOOODOODOOOoDOOooboooooooo
goboobooboboobboobooboboooboo
gooboo0oo0oouooooboDbbibOUdEPAIDHAO
goboobooboobboobooboo

EPAIDHADO OOODOOOOO

gobogbobooboobbooboobboon
UnU0000DOOCDOODODODOgODODOEPAD
DHAUOOOOO gOODODOOOOOOOOOOOOd
gboooooooooboboobdniOnODOO
gooboobobobbO0oboobomOobOUEPAIDHAO
gboooooooboobobooooooooobogoDo
goooobboobobbbbOod EPAO DHADO
U0mMgOOdOoDOOO0ODbOOOOOOOODDOOOO
goboobooboobboobooboboooboo
000000000 gO00OOOOORY

googo

uobo0On0OIn0O00O0DOOCOO0OCOOOOCOO

00 0DO00O0O0OnOOnO0OO0OOOO

ooo0oo0oooo

ooooooooo
-n0In 000000000
go0oo0ooooooooooodm

OODHAD EPAOOOOOO0O0O0O
goOoo00oobo0U00O0OnOInDO0O0O00oOrDIOODO

[

gobooboobboobooboobboooboo
gboboooooboobobobooooobooogooo
goobooooobbboboboobnnddoonbO
goobbo0oobOnOO0OD0ODOOODODDOODOOOOO
gooobooboooooobbooodnbooonbo
gbobooooobooboboboooooooogooo
gopoobobobobooboobooobnbbO
gbobooooobooboboboooooooogooo
gobooboobooobooobg

u u

0O O Zang, J., Sasaki, S., Amano, K., Kesteloot, H.: Fish
consumption and mortality from all causes, ischemic
heart disease, and stroke : An ecological study. Pre-
vent. Med., [ OO} OO

goooooooooobooboboboobobooobooooda
00000 mOoO3 Moo

0 O Sugano, M., and Hirahara, F.: Polyunsaturated fatty
acids in the food chain in Japan. Am. J. Clin. Nutr.,
0 Suppl.0OOS OOSMTTT

0 O Kromhout, D., Bosschieter, E. B. and Coulander, C. L. :
The inverse relation between fish consumption and
[(T-year mortality from coronary heart disease. N.
Engl. J. Med, T OO OO

O O Exler, J. and Weihrauch, J. L. : Comprehensive evalu-
ation of fatty acids in foods. J. Am. Diet. Assoc.,[T10
(13 OO

O O Simopoulos, A.P.: Essential fatty acids in health and
chronic disease. Am. J. Clin. Nutr.,[(DOOT} (000
1

O O Dewailly, E.E., Blanchet, C,, Gingras, S., Lemieux, S.,
et al.: Relations between n{l fatty acid status and
cardiovascular disease risk factors among Quebecers.
Am. J. Clin. Nutr.,[0OOT3 OO0

0 0O Bang, H. O, Dyerberg, J. and Hjome, N.: The com-
position of food consumed by Greenland Eskimos.
Acta. Med. Scand.,[TTIOM3} (DI

0O O Dyerberg, J, Bang, H.O. and Hjome, N. : Fatty acid
composition of the plasma lipids in Greenland Eskimos.
Am. J. Clin. Nutr.,[0OOT3 OO0

(00 Bang, H.O. and Dyerberg, J.: Fish consumption and
mortality from coronary heart disease. N. Engl. J.



[

Med., T TOOT3 OO0

M0 Yamaoka, S., Urade, R. and Kito, M. : Mitochondrial
function in rats is affected by modification of mem-
brane phospholipids with dietary sardine oil. J. Nutr.,,
OO0 I

(IO Logan, J. L., Michael, U. F. and Benson, B.: Dietary
fish oil interferes with renal arachidonic acid me-
tabolism in rats: correlation with renal physiology.

00 O00o

MetabolismII O T} O

M0 Wickwire, K., Kras, K., Gunnett, C., Hartle, D., et al. :
Menhaden oil feeding increases potential for renal
free radical production in BHE/cdb rats. Pros. Soc.
Exp. Biol. Med., [T O3 (T

(00 Berdanier, C.D.: wt] Fatty acids : a panacea? Nutr.
TodayID O3 (IO

Roles of fish oil (n-3 fatty acids) in health and chronic disease

Ken-ichi Miyamoto, Masashi Kuwahata, Hiroko Segawa, and Mikiko Ito
Nutritional Science, Department of Nutrition, The University of Tokushima School of Medicine, Tokushima, Japan

SUMMARY

A balance n-6/n-3 ratio in the diet is essential for normal growth and development and

should lead to decrease in cardiovascular disease and other chronic disease.

An adequate

intake has been estimated for n-6 and n-3 essential fatty acids by an international scientific

working group. For Western Societies, it will be necessary to decrease the intake of n-6

fatty acids and increase the intake of n-3 fatty acids.
and therefore more sensitive to oxidation damage.

However, they are highly unsaturated
Nutritional recommendations for dis-

ease prevention should take into account the pharmacological properties of n-3 fatty acids
(eicosapentaenoic acid, EPA and docosahexaeonic acid, DHA).
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