1.

T 7% FUBEROZEMITET 585 (BEAESHREDE)

FERIRT AITEO R D MBEHEIZDOWNT

i

TRk 22 45, 23 FEEASHHREMRICHNT 175 % FYBRIEORaMk ET
BHFTE) (FeREE B SRR FISEE B2 A A Se TR (9750 4 R B
T HREE] L), VBERLE, ZOMEICBNTT 7% KB (BUF TARAY
LUN3,) R, TR, SR, BRED LR EBHEE TR XA TIh o T, ER
IR T % TR R S e, BB GBI &\ 5 AR R et O FIRE S ER
WHEIL, ZORENHELAEVERY . — i ~OWEITEID S, | LRSS
BN TS, -

RS REEE X, ARA 2 EHT 5ROV TITEEGE O LB SV C TS
ARFERESITBO CEREITVHEDE VL LD EEET b0 TH S,

g, AlE OB MFIAERICR T, EHED (1), (7). (8) LW
(9) 1K 2VTH, BEEEICEIRT ANATRO . &, £, n-3 RIEEEE XS
SEACEBMTOERLZLBEBFOBAANOREBRETIIHELIZS W L bE#R
DFF LT LA,

. ARA Iz T

PATRERO—ETHY | IF. A, ASHMEOERICETATYS, ABOEAT
VEEPARTAIENRTES, RENLLEBRTALERHD, @IEOREN L HE
B35 150mg @ - VIR LTV 3,

TabhE, TIX FUBEE Y 2/ U kY F& LT, KEREUSF 5 Tk GRAS
(—ﬁﬁ@ﬁlfékﬁiﬁ Ehi=mE) . M (EU) Tk NovelFood IZRBESHh, Fim,
2007 4 7 A IZREE hic CODEX (HENERRRFBRERR) ZRSRE TR, v
— 37 GRASERL) O#FEBIZBWT [DHA 28E83 5546, RIED LD ARA O
EEHEET D) ZEREGEEIR TS,

BUE, 7Y A FELTHA LTV ARRICERLTWAET I RVBaE L) 7
UtV N, EYW (Mortierella alpina) ##ER U7-REHEIC L VB3R L, W B
BOAHE, MR, BRE. RRERETEESRTVS, -

Wensl ik, ARA (20me/hi). DHA (50me/fi). EPA (19 16.7mg/i) %4 L7-
BMEchy, —ABIMBALREL LT, 65 (ARA & LT 120mg) LBEEHTWVS,



3. BHFHE

(2) BEPRRBEBNEERRES » 1 (SHRSP) 2AW57 7% FUBMOMRIBIESR
WX RO

L))

ARAR SN S HIERMTE AR v & (SHRSP) ki) 2 RIEHFE (B
., mEEE, MHNE) #HEETINENE. BEELIEGRART A N7 ICELT
138/ (0B R) RIEHRSHFERRZEM L THEMmT 5,

[Fik, R, RARA 1]

[ARABE - % 50If0] MEEZN 232000 SHRSP % ST & 7R B 4REIZ 401,

Omg/kg., bHmg/kg . 3bmgkg, 240mg/kgD4fH &% 13D
RERAOES (MHES=8) .
[FHMEEE] —fEik, &, ME, iEs. LiRELFERRE, FEEE. BIIME
R OYR B AL B AL R |
[ 3R] tED240mgke MAE TMEALFRED Y VIFEREMEEEZ R Lz, Z0Oft,
fRE, MIE, MEFERET CHAZERO Ry,  GEM : B 128

[Wmta 1 > b _

CMAEP Y VIEERE~DEELREELEEIRLBZAGS. FEDENEDLN
NETHH35mekg B BRE A2, 1,750mg/50kgTH Y . WEDER
E150me/60kgD11.7E LA &, T, ER2. TEHEELAEVTY AV b

(120mg/50kg) ZEMTERLAHETHo THLHCAMEEEOBIMNYIEL D
TEpL, BEOAETRECTE ABRETIHARVEELONS,

- BANEBEICARAM (ARAE LC720mg/H. BE,»HDEMED4~5 {512
B AR S gmxer e, i) VIREOEBIIRD b Tz,

- BETERIEIEE (DHA 622 S2ARA 628324 7p 1) BERAMIEYD VIFE 2K
FTEgsZlidk<mbhTn3,



(3) T FF FUREHAR DSIE~DRBROTAM

[ B8] :

ARADFHMEA, HEMERBICEBLZ S I 50T IHHZ L% AME L, ARAZEE
LSy MCEMRBAZFET A7 PS5 UMEET Y oA (DSS) 2@EOfsL.,
FEESWIKBROBELCHESZFHE L, £/, DSSERELARAVEBREL, EW
B ~DEBORFELZFHMT I bEME L,

[7iE, #E. BES v B

[ARAZFI & - 5 40F) HWistarF » F60ICE 1BE10EIZ 451, ODSS#: 5.8 : ARA
Omg/kg. 5mg/kg. 35meglke. 240mgkg® 4/ BEE.
@DSSH 57 Lt - ARAOmg/kg . 240mg/kgD 2 BEEDE6
HICsSHMORERDES (n=10) ,

[FFmE B ] .

SEREE. hE, BEE. BkE, EHER. DEEORE, MRELEORE, ©
YEPAEIEE,. PEEARE. KIBEE. KBHEICRIT 20068 mIEMin0RR, O
b AERBOLLE:, MPOTGHEXK

Xeruzr—UoRE, KBGO sayr—C0REERET 3 L0,

MORIFPERICEET D Z V0K, KES—V—E LTANDbD,

[FEE]

DSS# & 0240me/keFABIZ T, KBS TABMORBEDEM, KIEM~—5—DMPO
EEO LR, v/ v 7y UoRBRERAD bILE, FOMOFE, BE Tk, BER
TLIFRH S, ‘

[BatRA > b :

- WEEIZ 240mg/kg AR, MikGO 1 HERBZED 50 SIS 425, £/,

ARA WS JEMERIB S & S I IRIES 2 FTARIEIMEV L Z 2 Bha L BRI T

5,

s RIZ ARA RPN IIEMERIGR ZRET A WS H D L EX LGS, REHEEHR
HRVWETHD 35mgke BT B & 1,750me/50ke &0 Y . BEOERE
150mg/50kg ® 11.7fF &b &, £, ER2. CHRELEF IV AV -
(120mg/50kg) ZEMTERLAEEETHoTHN 64 (FREOERMBLELRD
I EDLBEEORFTEETEZ ORRE TRV EHEADND,



(4) MIFEOT 7% FUrBALERECRIETHE
[ B8]

H DR - HHE - EHITIHIE OBRE L & bz e OMESHET 5, n-6 B
RERFEE T B ARA 10V TIEESEMIC L 564 b B 5 &\ 5 ORI T
BIRd ) E OB|E B LB, FHARREILE LV, —#F ARA RBIICEZN B4
FRGHAA T, BRVHAD B B A N 0 TR R - S S VIR T h D,
— IV OBBITENT ARARAER S W TV AR, FIAERERICLBY L ORE -
BITRIC BT 28172V, ARA FIAASILY AR RS BIc oW CHEMAES R R I O
CEIMR R AERCRE L, b b~OAER B L, ~

[Tk, #EE. RETRA V1]

Ot hrlEmiaek KPL-1( R b e = U BRI & 24 iFEFERE L. £07% 10, 50,
100, 150, 200pM  ARA W54 24, 48, T2 BrEdgrR®E L. MTT 7 v &1 %%
= L,

IR OEE LR T 5 H 0,

@BALB/ec-nu/mu R+ 7 212 2.5x106cellsfanimal ¢ KPL-1 b hELEMIAMEA GRS
HARIAPICHAE L, 10 B 5 ARAIOPL # 1 B & IS EREEHA BERE L
feo 723, FREEEL LT, FHROIBHMEEEBE L 8WIZ 02% 2 ) — 25
U2 RE LT
BHO—RIRIE, MR, AE, 2, BEY« X, LERHoEENE, LR
JEEHE, AR ) > R OB R, LRIEED BrdUXEBHER, FLEED
TUNELJCKBERZR/E L /=,

ARG OMIEE (DNA S/REE) 2HRT5L0,
XRT R - AR A R, EETALD,
@BALB/c-nu/mu Riff~ 7 A2 2 M ARA N (0.13% (306mg/kg) , 0.50%
(1,070mg/kg) , 2.01% (4,033mg/kg)) £3FAIH, 2.5x106¢ells/animal > KPL-
1 b hILEMEAEE AIGEILEEENICBR L, SBEEL LT, EBliR (ARAEH
0.008% (18mg/kg)) ZBEIE, 35 ABRIETOEMEMRII LI v umolisn
EROERE), | ‘
SHOBHE, ARABIER T EFEOOEBZHRE L,

DHEEL A AR T v bEMEARZEL S, AEH 1 B, ERE 3 ER, B 3B

(Z ARA Bh£ (0.13% (242.6mg/kg) , 0.50% (874.0mg/kg) , 2.01%
(3,058.56mg/kg)) #ER IV (v aNORFREBOERR), BERLOARE EBRIE T2 T
i, WA EERS YR, HAELLMOFT v o 50 BEEIC 50mgkg - A F L
~N-= b u Y RRFEMNU) & BEERENES L, 2l B OMNU 5% 148 £T, &



BEICDWT, —RIRAE, AEIERERE. IEATEL. ARA MR, (FE. M. SLIREENY

A A, IRAIREZE, FLREBHOERRE, -—?L}]%ffﬂ& AIRIES SL O A ERR R 5200
EEHELL, '

[REE]
QWO RFEIFFIZB TS, ARA200pM T MTT OEEERR S 7 Bz,
OB L HFEEHB ICHERERRD b2 T,
CIEEY (4 X (M, EE) RUILBREED BrdU BiERs, mAER (2.01%
(4,033me/ke)) THEICHIM Ui, COMOEE ik, FfEs bAZAZERD b
s io, )
O &L DREHEICHEREIRD bR o7,
[#REtRw 2 F] _

CEBQTHERENEUIEEY A X220 TiE, AR (2.01% (4,0833me/ke)
£ 8 50kg %/~ 200 g fBY) ToORRTHS,

- SR G EEEE Y AOFEEIC SV, BB~ OERERVER & WwWa kv
W, EFAECHT A{ER R SHOBERR A =X L0EE LTS FTEEMEMNEE -
EhTns, -

[ B st & & BB ] :

- @EROE R, ARATRNAESTAED 0.50% (1,070mgks) ZRAEEHEL L
7oA. 53,500mg/60kg TH W, BE OELE 150mg/50keg D 356.6 % & 745
Tk, Fh, L2, CERELEYTY AL (120me/s0ke) AEMTER L
EATH-THH 1981 FRECERANELRZZ 0D, BEORETHEE
TEAHERE TR W EB LR,



(5) 7% FrBEoEHBRIS 7 » MUERRS < 7 AREROMRIRIETR
BIZOWT (75 % FUBEOEHBRERDT v MUBREREIC VTR, BB A X R o AT
FIROMT, APEORIEDT DT B L ITENE)

[HAY]

ARA Z@FHEMT 5 &, HERBOMEME~ 7 ZBFICBWT, HHEEOEE TRE
BRORERBPFAET B 2 L BBECDENTD, TA L~ Y RIBFOREARIZ B
DIEE 5+ DEE HFHMICHTT5 2 I8 0. ARA OBRERLSHE~ » AT OR
HEOFEREICRIETEBCI W TR LE,

[k, #ER, JEtRA 2 R
[E=B@n] C57BL/6 it~ 7 =
[ARA SHIE - B50H) 20 2 BT 5 OEE R, @l fic ARAGRIE, @F

ERIZ DHA4%IR{L, @EFEEIC ARA, DHA 24 %5k L-RIE28RE L,
[PHER ] B~ 7 XBRITORMMD Y VIER ER LI,

(5] MERTHIRABRIC BT, BRI ARAA%HIL L &I RS LicBaicy v
VU IREOEED 5~ BED 0T, FOMO Y VIREERICKE AL
RN, Ee, TOMOFIIIBNTH, VVEBSEICKRE 2L
BOLRY,

(a1 b _

- ARA 2L LT BBEHRE Lt 7 ADERT, IROFBEERENHECSD T T
B, FORED ARAFEEIX 1 HEOAR T 360mgkg & EXTE D, ZORET
ROFRZEFEPEDONAEDIX, C5TBL6 Rt~ ADATHY, ARHE~ T X,
C3H B~ 7 A THEFEIIFRD LA TR, My A kED 1S%H2ER, £of05
bLE%AIEECHY . BETO 4%5T 5% I, ' '

-ARA WX, ERC2. CE#L-LBY., et (FERNREEEDT v M ESERE
HBC2302Z » MEFEMHRRCSITIROBHE N RV ERMREINTND,) 230

BINTNAE,
-%%%KUVUV%E@%ﬁﬁﬂ@%&%ﬂ%ﬁm&%borwézkﬁ%@é%t
EREBENTVS,

- HEZIZARA L DHAZENTA2Z 82 VY U VEEOEFBBRR NGRS k-
foo Uicd3o T, DHAJLARA OBIREITHHTEREE LTS LEZLND LE
fFEhTna, |

- AT ARAA%IEL L RETIZOWT, ARA S E & LT 360mg/kg LIEXR L
7234, 18,000me/50kg TH Y |, BEF OFERE 150mg/50kg D 120.0F L5 2
L.oEd, FR2. TRELEVTY AL b (120me/50ke) B IS CER LA
THoTHH 666 EEREDERBULEL LI D, SEIOER LFHFEED
ARA ZEMCERTE 2EMIIBRED & 2 AHFR L TUVRYY, wRsesom e R



ERE,
- EFR2. oW AU AL MIARA & DHA, EPA BEEA STV 5,



(6)%mb7u%—93/@ﬁﬂ®%%?ﬁ

L) _
ARA R OZSMIT OV T, BERGRR, RERABSREITH bODRBAYE
WU TORRFIE, in vitro FHIRICEWTERFEER 2V E WIS HERH B DA T, B
W% VT RBARBROBEIIR, F2 T ARA OREBSAREDE2FHET 5 BT
v MR RWE PR RERER Y I L,

[58E, fES. BREA v b
[E=5EW)] F344 ZHES » F
[ARA%HE - 5 H] F344 2HEZ » b 100 5% 1 F£ 20 IToD 5 BT S, D4

A Zim— B — KA BTV, ARA B 587280, 60, 250, 1000mgkg & 725 L 5 g
Lo B %Z 24 HF B RS-, QLT = n—4% —0EBX{ThT, ARAERS
&2 1000mglkg & 723 X 9% L% 24 8M 0 BERS ¥, ARA OEFEO#H
ek TOf) ok, P, BAETERTN 70, 292, 1183mgkg. [@#E] T
1060mg/kg Th -7,

>:<:N-diethylnftrosamine,N'methyI'N'nitrosourea,l,2'dimethylhydrazine
dihydrochloride, N-buthyl-N-(4-hydroxybutyDnitrosamine, Dihydroxy-di-N-
propylnitrosamine

[FRME A ] —MoREE, R, R, ARA EEE, MEZEMKRE, BEEE. IR, @
HERRELS ER L,

[FER] BEFOREICRBNT, HﬁHJ'EOD?L’Jl?HEMﬁHE K, 7. BREHTENEN L, 3,
b, THIRLEL, BAEHTAEERENRD LN, HEE L LIZRAFEGEMNL, £5K
TEAFMICBT O BRALHELR AR THARICE N o2, (FOMOFERIT OV TR,
B 2 ZR)

(KR > 1]

- BERATREL e MERHEROLRE LSS, SAEM (1,183mgkg (KHE
50kg %7- Y 50g LLEICHY)) THEENBO LA TV, ‘

cARAMBRENA T ET— g ERZE-2WD &&Uﬁﬁﬂfr Téf[ﬂﬂaiﬁﬁﬁ?ﬁ PSS
RN ERT TIRILRE SR TNBED,

[HRfEEE R & EREO ]

- BEE O 292mgkg FRAEEEEL LiZB4 . 14,600mg/50ke THY . WED
& 150mg/50kg D 97.3 L5 k. if_‘ EFE2. TRELEYVTY AV
F (120mg/50kg) Z#EBMTEELEEATH-oTLHR 41 EEEOBRBLE LR
BIEM0, BEORFTHETEAERETRHAENEZLLNRS,



TOMDIFF _

(1) BREOHFHE (KEE), FEERUSRE ORER LMEFO7 5% FrB%
iR OEEIToOVWT

§z1:0) .

BAEOLFRE, PEFERURREORER & MEEE P OLMAsfigE 08 %
o L, ISEEE P OARADEISICRIETRBEROEEIZOWTHLMMNI L,

(7) (5 v +OROEAE, MEEHE, AFE, FRHCRETT 7% N VBRSO
RTS8 R)
(4] |

AR EEH T2 HRICHEVFEFT LIZERT » FHSWIEERT v M 13 @i
PV T S% KU (ARA) % E4#5 (240mg/keBWiday) L. 1) Mukikes LTz
MIFRAEERE, 2) MIEHERE L L CBIREX(ERG s). 3) #ikfE s LT NK farEte, &
bicidk 4) TIREHEFHIEEBAR~DEET R L,

(8) EB#E~ vV ADMRICEITTT 7% FUEO LB
[Br]

n-3 RIEMEERZ (Def) 725N n-3 RIGHIBEIER (Adq) BRIC, SF - B LE.
i (52 Bl A (168K < v XEAWT, ARA OEMREICRIT YT
SENCAREMTE)., BV RIS OB RED B AR L7z,

(9) 7 7% FURMR DRI ET A% BEREDHS)
[B/]

ARA IFHENCH B Z & THRIENEL AlEtE R H B, KEMRME < L, EEm D KREIC
LIRS TR 5D, £oT, FUSANATI L VETERE L, Y THD
T EMmER Y R E DOIGIAEEERR & OEE A, RICTTIZRT LT3 456
£ TOELTELBERI LT, ARA 25 EPA 31 1k DHA &\ \h72 BB 5 5 o
L7,



4. EWEOHSE
ARA # & H T 5 — R ZOLINT 150me/100g T D, (CURRFERMEST —
HR—R) _
Wz, SEOEROT 7% FUEBERE 3bmegkg 2 £IITEIT 52D,
1,166g T 5L ENH D,
7k, Rk 22 HEE B - RRFAEICL D LIMEOEREIL, 34.8¢/ATH D,

5. & FEBO ARA FARIE: (ARA mg/ke) ((3) iIKoVTiL, AEEOD oL EBREHN)
Bl#k 3 51

6. WRoERER S EEE X T ITBOG
SEIOWEEDIRCHERRD bz b0id, ARA 2BAEICES LITBA DR

BThD, .

MR CHRERRD BN LEZLRIEEERL LS & LEES, @FORSE
(150mg/50kg) 7> DEBEL B, 1 1~3 5 6 [RETHY ., Tk, ki
2. THRHLIYFY AL (120mg/50kg) FBMTERLEEASTH-TLH6
~1 9 SIERBREDERANEL 23,

LicdioT, HEDE I 5, BMRRERAAE S5 REETHICHNE L Ty
B, BEROWMEIINELRNEEZ B,

FEL, BREAREEHSROERDR2. F7Y 22 MUEFICH L, ARA ZE#MT
BHBICBRLISEORME: LT, SIEENALFERRET S 4ENHB LEL B,

7. SIAZCER

(2.2-1) (Tokudome Y et al., Eur J Epidemiol 2003;18:945-53, Kawabata et al.,
Prostaglandins Leukot Essent Fatt;lr Acids 2011;84:131-7, EVEHFERE F—
EGEEESZDIEE 2 75 7 Blum R et al. Regul Toxicol Pharmacol.
2007;49(3):271-84.

(3.2-1) Kakutani S et al. Lipids Health Dis. 2011;10:241.

(3.2-2) Blum R et al. Regul Toxicol Pharmacol. 2007;49(3):271-84.

(3.2-3) Hempenius RA et al. Food Chem Toxicol. 2000;38(2-3):127-39.
(3.2-4)Lina BA et al. Food Chem Toxicol. 2006;44(3):326-35 ‘
(3.5-1)Maekawa M et al. Bio.chem Biophys Res Commun. 2010;402(2):431-7.
(3.5-2) Arterburn LM et al., Food Chem Toxicol2000;38:763-71.

(3.6-1) Imai N et al. Food Chem Toxicol. 2012:50(8):2780-91
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Table 8  Summary of the results

EE - Rk ST, SHRSP, SPE B EEAT
- B oZE R ERERRE : )
' .. B ; *E EE& EEF 3R mRE
®EE (mpg/ke) ] 5 35 240
3 - d (2|l lale]leal s
ECH 3 ¢ | -4 1 1§ 1 1 0
8 R a 0 0 0 0 |0 1% | 1%
ATFE 5 [ 8 4 T.7 |7 3 7
A gF -62.5 | 100.0 | 50.0 | 87.5 | 87.5 | 87.5 | 75.0 | BT.5
= - | = — | = — -
R - — | =] - - A
. . WD I
—5RREE bl Biotilidd (i LX) z I- [ 1 0 2 o 2 0.
. EHGCRATREE 3 3 3 1 ¢ 2 5 1
~ SRRE : . 5 | & 6 2 5.{ 2 7 4
: [ . o | 2 2 2 0 o 1 o .
RERMY, S BERET 4 3 |4 6 |7 0 6 2
v ' 5 i 3 6 7 0 4 2
FESORESh 4 o 2 3 3 0 1 1
Bl 2 2 2 3 1 o 4. 170
B/ TH ] r | o ] 0 ¢ 2 1
. HelE A& 4 3 4 4 6 |2 5 4.
BE RE4EA Tl =t~ =1=17=
] CR5I0EA ~ =0 =-1-1-1-
MBEEFRE - - = = =] = -
nFEERERE  VVEARE - =1=-1=-1=7%v
EHEEE - BRI SE : -1 =3 -1- — -
) B (R B, F 0% o e A —
C[EEER (EFH/FECH) B e nl
B BE T A 0/3 1 o/0 | o/3 | 0/ | 0/0 | 0/1 | 071 | 2/0
B, =K 2/2 {1/0 § 1/0 j 1/0 | 3/0 { 1/1 | 3/0 | o/0
ol o2 { o/0 | oo oo | o/1 | o0 | 0/ 1/0
- Rb /0 | 1o | o/o { 070 | 0/1 | o/0 | o/o | o/0
Co e o/0°) o/ | 0/0 | B/0 § 2/1 { o/0 | 0/D | 0/0
Dl AR 0/2 1 0/0 §-0/1 |.0/0 | 0/0 | 0/0 | 1/0 | 00
o 0/2 | 0/0 | 0/0 { 0/0 |'0/0 [0/0 | 1/0 | /0
2 1o | o/o | o/ | 0/o | 1/0 | o/0 | 2/0 | o/0
DR o/0 {3/0 | w1 b1 [ T1/0 o/ | 11 | 40
BB BRER 40 | 3/0 | 10 {3 | 7/0 | 270 | 20 | 3/0
: - mRE. ER s 0/0 | 0/0 | 0/0 | 0/0 | 1/0 | 0/0 | 0/0 | 0/0
- ' Ecdiatsi b : 170 ) 2/0 | 2/0 | ofo'} 470 §o/0 |3/0 | 20
EEEERTR, KR PERE (pos)| 0 1 0-[s5a] o 3 0 2
T EEDRTRRERRE . (pos)] 5 g 1w | 7 6 | s 5 7
B, HRBECH B2 (p<0.05) V. SEEECA LR (p<0.05)
-, EiEEL :

il R

| HIABBEHORIG: FER T VR L RRER T EE)Y 1 ASTT L BER |
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Table 9 Incidence of primary tamors in the medium term multi-organ carcinogenesis study of arachidonic acid

#, p<0.05, ##, p<0.01: Cochran-Armitage trend test.
AA, arachidonic acid

-0

i Effective cases Terminal sacrifice .
Confrol . Low AA Medium AA High AA _Control Low AA Medium AA HighAA
Tumor bearing animals 20720 (100%) - 20/20 ( 100 %) 20 /20 ( 100 %) 20 /20 (100 %) 16 /16 {100 %) 17 /17 (100 %) 12 /12 (100 %) 15715 ( 100 %)
Benign - 20720 (100%)  17/20 ( 859 - 17/20 ( 85%)  18,/20. ( 90 %) 16/16 {100%) 15/17 ( 88%) 10/12 ( 83%  15/15 ( 100%)
. Malignant * 18/20 (90 %) 13720 { 65%) - 16/20°{ B0%)  18/20 ( 90 %) 15716 ( 94%) 10717 ¢ 58%)  10/12°( 83%) 14715 ( 93 %)
{Hemopoietic system, thymus) | . . . . _ o l
Mezlignant lymphoma 2420 (0% i/ 5% 2/20 ( 10%) 4720 ( 20%) 1716 ( 6%) 17 (0 6% 0713 ( 0%) 2/15 ( 13%)
Hyperplasia, iymphocyte B/20 ( 40%) -S/20 ( 25%) 2/20 ( 10%) 7120 ( 35%) 8/16 ( 50%) 5717 ( 29%) 7113 ( 54%) 7715 ( 47%)
Tumor bearing animal 2720 ( 10%) 1720 ( 5%) 2720 ( 10%) 4720 ( 20%) 1/16 ( 6%) 1417 { 6%) 6713 ( 0%) 2715 ( 13 %)
{Lung) e : ' ) ) . ’
Adenocarcineta 2720 ( 10%) 1/20-( 5% 1720 ( 59%) 2720 ¢ 10%) 2716 ( 13'%) 1/17 (6% 1713 ( 8%) 1715 { 7T%)
Adenoma 9720 ( 45%) . 9/20 ( 45%) 3720 ( 15%) 1L/30°( 55%) 8/16 { 50%) B/17 ( 47%) 1713 { 8%)* 10715 ( -67%),
Hyperplasia, alveolar/bronchiolar 19720 ( 95%) 10/20 { 50%)* 15/20 ( 75%) 18720 ( 90 %) 16 /16 ( 100 %) 9717 ( 539%™ 11/13 ( 85%) © 15715 {100%) -
Tumor bearing animal - : 9720 ( 45%). 10720 ( 50%) 4/20 ( 209%) . 13/20 ( 65 %)_ L8718 ( 56%) . 9/17 ( 53 2/13 ( 15%) 11715 { 73%)
(Thyroid gland) S ‘ - ' : T ) ’
Adenocarcinoma, follisular cell - 4120 ( 20 %) 2720 ( 10%) 3720 { 15%) B/20 ( 40%) 4716 ( 25%) 2717 ( 12%) 2713 ( 15%) 7115 ( 47 %)
Adenoma, fellicular cell 13.720 ( 65 %) 12/20 ( 60.%) 6720 ( 30%)* 9/20 ( 45%) 11/16 (- 69%) 11/17 ( 65%) 5713 ( 38%) 6715 ( 40%)
Hyperplasia, fal!icular‘cell 14 720 { 70%) 8420 (- 40 %) 9720 .,( 45%) 19 /20 ( 95 %)** 11/16 ( 69 %) 6/17 ( 35%) 6/13 ( 46 %) 15715 {100%)"#
Tumar bearing animal 14720 ( 70%) 14720 { 70%) 9720 ( 45%) 17720 ( 8%) 12716 ( 75%) 13/17 ( 76%) - 7713 ( 54%) 13715 ( 87 %)
(Kidney) : _ S : : . '
Nephroblastoma 11/20 C 55%) 10720 ( S0%)  8/20 ( 40%) 10720 {° 50 %) | 10/16 { 63 %) B117 ( 47%) 5413 ( 383%) D715 ( 60 %)
Papitloma, transitionel cell 0720 ( 0%) 2720 ( 10%). 2120 ( 10%} 3720 { 15%) 0/16 ( 0wy 2717 ( 12%) 2713 ( 15%) 3715 ( 20 %)#
Hyperplasia, transitional cell 5420 ( 25%) 4720 ( 20%) 3/20 { 15%) 9720 ( 45%)" 3/16 ( 19 %) 4037 ( 24%). 2/13 ( 15%) © 6115 ( 40%)
. Tumqr_b_galljnganimal "12/20 ( 60%) 12 /20 ( 60%) 9720 ( 45%) 11./20 °( 55%) 11/16 ( 69%) 10 /17 ( 58 %) “6 /713 { 46%) 10/15 ( 67%)
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Abstract. Qbjective: To study seasonal variation in
intake and plasma concentrations of fatty acids (FAs)
in Japanese fernale dletatians Subjects and methods:
We assessed consumption of FAs based on four sea-
son 7 consecutive day weighed diet records from 71
Japanese female dietitians in 1996--1997. Using over-
night fasting venous blood, plasma concentrations of
FAs were analyzed by gas chromatography. Seasonal
wvariation in consumption.and plasma concentrations
was examined by ANOVA for repeated values, fol-
lowed by -Tukey's multiple s-test. We calculated
Spearman’s pariial rank correlation coefiicients {CCs)
between intake and plasma concentrations of FAs.
Furthermore, we computed” inter-seasonal Spear-
man’s partial rank CCs for consumption and plasma
concentrations of FAs. Results: Statistically signifi-
cant seasonal differences were observed in consump-

tion for most FAs, except for muyristic acid,

monounsaturated FAs, oleic acid, n-6 polyunsatu-.

rated FAs (PUFAS), linoleic acid, v-linolenic acid,
a-linolenic acid, PUFAs/saturated FAs, and n-6 PU-
FAs/n-3 PUFAs, and for most plasma concentra-
tions, except for stearic acid, y-linolemic acid, n-3
PUFAs, co-linolenic acid; eicosapentacnoic acid
(EPA), docosahexaenoi¢ acid (DHA) and n-3 highly
unsaturated FAs (HUFAs). However, statistically
significant Spearman’s partial rank CCs between in-
take and plasma concentrations were observed for
EPA, DHA, n-3 HUFAS, -6 PUFAs/-3 PUFAs and

".n-6 PUFAs/n-3 HUFAs for almost all seasons. Con-
. clusions: Seasonal variation exists in consumption and

plasma concentrations of FAs, so that this should be
taken into account in epidemiclogical analyses, in~
cluding case—control and cohort studies.

‘Key. words: Consumption, Fatty acids, Japanesc—fema]e dietitians, Plasma concentrations, Seasonal variation

Introduction

In Japan, over the last half century, intake of fat,

fatty -acids (FAs) and cholesterol have gradually’

but steadily been increasing along with American-
ization of dietary habit {1-4]. Not only elevation but
also imbalance in consumption of animal fats and
~ vegetable oils has become particularly prevalent and
intake of fishfmarine foods has been decreasing, es-
pecially in the younger generation. Concordantly,
incidence and mortality rates for diabetes mellitus,
chronic heart disease, cerebral embolisms and can-
cers, including those of the colen, breast, prostate,
endometrium and ovary, have been increasing [5, 6].

However, relations between [fats/oils intake and
fat-related diseases are not necessarily consistent [7,
8]. They seemed thanks to the fact that assessment of
fats/oils consumption is not always precise, due not
only to variation in food intake but also to rather

inexact ascertainment by 24-hour recall, diet records,
replicate food methods and food frequency ques-
tionnaires. We earlier reported daily, weekly, sea-
sonal, within- and between-individual variation in
consumption of energy and 30 nutdents, relative

- contributions of their variance to total variance and

minimal days required to estimate a person’s nutrient
intake based on-'four season 7 consecutive day

weighed diet records (WDRSs) from 80 fernale dieti-

" tians in 1996-1997 in the Japanese Dietitians’ Epi-

demiologic (JADE) Study [9, 10}
Many reports have focused on the relative validity.

" of consumption data not only of choleéterq] vs. plas-
ma/serum {11] but also of FAs vs. plasma/serum [11-

191, red blood cells {14, 20, 211 and adipose tissue [19,

- 22-25]. For cholesterol, articles have appeared re-

porting seasonal variation in intake and plasma con-
centrations [26-30]. However, few attempts have been
made to determine whether this is also the case for FAs

14



