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WA, BEREBIZELEINO—EE2 280, %A, HWRIEL 25 ATHRARO —
el Cwnbd, T, BEIRKE B BVERIE L 72356 o AR 12 200 A 52 ©
HED, INOREHFFRTERFV DL T EDE L, BN DM 5 LB R D B 5
DD O TN E L TEGRIE R, BEREBROBBRET & L, &IgMmE,
rOlLE, BRIE, FKIREE, BRFEIFRHEEA TV S, 2 Th, BIRIE, ST,
BB IGEBIIRAEE D 3 KFEREAT & LTEEH SN TBY . Bl IEROERK T
& BB DSGIRBIIRFAFALICI DRV D D 2 5 o TV B DO EIRIETH 2,

BRI DFEIE &M% CH M KR RIR % 4050 THEFLWITH S 22 L2 D0 4
’# Framingham Heart Study " Tdh %, ZDHEDOKD D) LK FEERIZL 2 L. 1l
WCH#% 1% TIF5Z Lick )| WHIREBORBIERE 2 2% WP 8 €2 2 LT &
LV, Thbb, [ CHAE% 300 mg/dl 75 200 mg/dl i % & & T, B |-
WENREED ) X 7 PG U TSR B2 L2k 5, MIETG L~V & EERESR & O
FRBIFRIE R VI FRE S LT E 7225, % O D Framingham Heart Study ® T3, &
CH IMAED A % & §1H TG MIE b WEREBOEREFTH 5 LRI hTn s,

FRIRIMAE 2 RIE L, SEIREEIIEZ FBH & 5 13T 2850 5, BISILE I
NT 2HEDBEPITDN TS, BE, EWRE TS IR TWIEANE, B
HRAEA, HMG-CoA BICEERIIER], —aF VEREK, 74 7L — 3K, Su 7
A=NVETHD, TNbid, ZOEHAEE. HBRELS CCERATO 7 74 L5
BFARE > TVD, BIXIE, HMICMBFEIETEAE A TH, NI CH 2451204
CIKF 2B HH & IMNE TG 2 M KT € 2EHADH Y, 2 0HEIE L Tfivsy

FERTVBEDONBKRTHL, —FHTiR, The OEFOBIEH LY Bk T
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BY, BHIEAER THZ aVAF F IV LS ERE L CE# %, =aF VERE
AX# 10% DBAECT Sy VY TBREEIC Eh S, WHLEVED»S 2, ik,
AR I & 145 72 HMG-CoA #2 JUREFR BHSE #1 if 3% CH K TR 25§12 3k ©
HHZEDPLIEH INTWVEY, BHRIHBRER L <127 4 77 — FREH & 6 1
HEOEMBETETOEUTALHREORIEH 2 bMES A TB Y, F5HI
BTGV ITHUAEINT WD, D L) BIRITD % H THEYFE DD 5 13
MAOREA IR ZL2ERAEFEEL. BHo, ReM0E wIEEEET H 05
BEEIFNLTWS,

%5 2§ Ethyl all-cis-5,8,11,14,17-icosapentaenoate (EPA-E) 12D\

all-cis-5,8,11,14,17-icosapentaenoic acid (—#44: T 4 T4 X & T VR, C22:5, w 3:
EPA) W, B FHN_EMHEG% 5MAT 2 w3 RPUFA O—FETH h . AAKIC B
SAFET S COYWEPEHEN-DIZ, 7)) -V 5y FIEGIAFE— A D
B CERBDOFIERD T v —2 A& R TRBIRICA %2 v & v 2 8RR B8
Bang & Dyerberg ® I & o THEGE EN/- S LB T 2, ok, $7-. cn =&
(LY B IRIR ORI D@ ISR L, RO & WEY CKET 222 %
- ADMEASENTBRIC 03 5 PUFA 5% { , ZD#ER L LT PG DHIEMEATH 2 AA
(C20:4,06) % %) & L7z w 6 5% PUFA D fi5 IEREE BL DS HINH IR T L T s &
L&2RL 77 B %R L <L T Needeman & * i . EPA D AA & [f & 12
cyclooxygenase DK LB D155 C WG L 7o DR, EPA /ML TIE TX-A, 12,
72, MERETIEPGL, ICEREN D05, TX-A, i AADLHELEENBTXA, LR 7%
D M/MREBESRIER &5 72 % DT L, PG-L I AA D HHEAE SN B PG-I, & KRS
M/MCEE SRMGIER B L CMBEL R AT bbb otz (M)
NG DFEZIEIT, EPARFID LT 5 w3 5% PUFA BSAERN ICHEINT 2 & . 44k
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TELESNDZA IV /A4 FDI A TH, TX-A, /PGLD 2¥ ) — X2 5TX-A,/
PG-L,D3 ) =X WXEDLDLZ LITL ) MBRTEREIET L, MAMEED L < I13H
REEAE B D FRHGEHFIC OB DL D TRV & v ) {RSIATENE X p 7= 100

Proaggregation

Antiaggregation Dilation
(Platelets)

(Platelets)  (Vessels)

+ XA ~—( M e b6 —+- ot

AA(C20:4; w6)

OOH
o TX-A3<_< —» PG —+ -

EPA(C20:5; w 3)

Fig. 1 Biological products of AA and EPA, and their biological functions.




FNnLR., TOEHARKRLEZE 2 b D EPA 2T 7213 20 & & L CHEBE S
TBHIERENDIDI EDIRFEDAA DL L TIEE A, TR L EKED EPA %
WZZRERIZL 25D THY) | [HONTBBEIEPAICER TELDLED 2 dH 5 Wit
DIENIBRIZE B S D% DM EFTFITHBEI LT o7, BT 2T, EPA D
ANVARF DI T F VI X T VAL (ethyl-all-cis-5,8,11,14,17-icosapentaenoate, EPA-E,
X 2) §5ZLiCLoT, HHE MBEI0% L) T, LadbAKkEICESC &vw
Lz olze SHIT. C OEMBE EPA-E 25 KASIE IRCCEVEA RHUMBER 2 771
ESWL M IR, TCRE, MEMRMIERASIEIEE L LCHRIBH S
ICE > TWb,

i OBFRES, S F, B EBCLZEERID L VI A FE— ATH
M/MREEREIMET LTV iz T, MHEFHRELRUIE NS LS 2 &
SNTWz, COHGEHTAFE— AVENT LMHEHBOEC ISR T 2 EPA % &
NDw3RPUFA I EZDVEA R ERD O N TRV, AABL U Z20EYWTH S PG
FOMBHE VARVREERBICHT 2 @b i3 nwa L5 | EPA OB G
XS % & M/ SEMGIE R L RIS A a4 /4 FONT v AEALTHB
TAHILRTEY, COREOVTRHLZBIMPINIREANL EIh TV,
AWFFE D H#9IE, 55—I2 EPA-E 25 IR MAETAHE S & U CRRIG H S 12 e %
ROBEDP O, KYWEOIREE T VB AP JREETEAsHO 22 L, 5
. TOMPIEE. FICCHIETOMFEZHLMIT 2L ThH b, B0, AR
%%ﬁb%ﬁﬁ?ﬁWﬁéh\K%EK%&%&W%&Ebﬂ%UﬁEEE®ﬁE
ZALICOWT VIDL 2 W TH ORI L, U REHAERBIC BT 2 20E%ks 25

T5H5ZLIZH A,
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Fig. 2 Chemical structure of ethyl-all-cis-5,8,11,14,17 -icosapentaenoate
(EPA-E).
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KERH) 2 SR IMAE € 7 VB, IRERFOL LA %MY ., v F OEIEMENRE 2
T 5 FRELTEETSH S, &< i3 Anitschkow 25 ¥ 12 & CHE B % 5 2
THBRA AR MLIE 7% & O BRI BIARAEALAE DR FE BT L < Llske, F4 o F53: 12

£ B EBRWERMEREE FLVAHE I N TWwE, 2L T, b ONREEE 7)1z
BWTHRIMZRTYWE DS EHIRIC BT 5 EIRMERECDEDT A L.
RARMEG R DORBE B L2070 7 v A VEBELFEE LTS A TH S,

ATIZ BT 2 HIY W, EPA-E O & FEF BRI B IR ILAE R RE € 7 VB 2 55 2 74
AL, SRRIMEGRHE E LC oMM 22 S Lich 2, HREETFLVEHY I
TAEHORENICRL S, 3, EFBWCB T 2RERTHER M L, v,
FERW) W R HRINE % J80E S €72 7 VBT 24 & Mt L 720 EBR IS
JERFEIL & LT, AR E 5 5 Wik LI B L 7P B\ 3 2 44 M s
MAEE T\ 7 b N, AEVERR B IKSE L& v CHEIR S 1o N RYEE RS e £ 7
Velvnize B BUF 3 5 RHR MAEE #EE O TR ILE ML WER 7a 7 7 4
VERT B L SN A clofibrate b L < 1 clinofibrate %, HKEEROLTHEIL L L TH W7,




F1EH EFEYW (v b, NAZRZY—) 2T 2468

EWI7y FPBLUNARY —IT, EPAE * 7T HEBERHS LB omd s L~
Z, I3BLUK4ICZENEN/RLT:s EPAERSIZE D, v F Ol TC 25,
fow NARSY —OIME TCBLP TG AMET L7222 & 5, EPAE R EEHYICE »
THREBRTERZRT LWL L E R o 12,

mg/dl TC mg/dl TG
80 7 200~
-
%
60 -
40 4 100-
Ey
LRI
RSSeK
0}1’4-:0:0
S
[0
207 s
! :3 4:
O 5 O

[ Control, [] EPA-E(100mg/g), [ EPA-E(300mg/ke),

Fig. 3 Effects of EPA-E and clofibrate on plasma lipids in
normal rats. TC, total cholesterol; TG, triglycerides. Drugs
were orally administered for 7 days and blood was obtained 24
hr after the final administration. Each column represents the
mean = S.E. of 8 to 16 animals. Significant differences from
the control value are indicated; *:P<0.05 and **:P<0.01.




mg/dl mg/dl
200 - TC 400- TG
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q *
100 A 2001
100-
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[] Control, [} EPA-E(100), EPA-E(300),
7 EPA-E(1000), [ Clofibrate(100)

Fig. 4 Effects of EPA-E and clofibrate on serum lipids in normal
hamsters. TC, total cholesterol; TG, triglycerides. Drugs were
orally administered for 7 days and blood was obtained 24 hr after
the final administration. Each column represents the mean =+

S.E. of 8 animals. Significant differences from the control value
are indicated; *:P<0.05 and **:P<0.01.




w2 EERMNNRMERINEEFVEY (Sy b, o9 F) 103 2/46H

ERWEIRMEE T VDS b, NARMCRRIIELFR T2 HELE LT, S CHE
HFRECHET A LICL) FICE CHIJE® FRT 2 HEF—BUICHVLRT
W3 P, ZOBA. v FIRIEE O CH 2R ICiNT 5 721 TR i
CHPLEATHDIXHNL, 7y FTREOKGHIEL, MP CH Z LA €570
i3 — VR E DR RS DR MBLETH D) . BRI L o> THA S B Z L
bAIKFICHI b T WD,

K512, CH (1%) BLUI -V (1%) 2&HF LS CHFABMET v M,
EPA-E &5 L 72k R 2 /R T o AEREMH T TLAT I TC &, EPA-E #5112 &
> THEIENTzo RETFNTIERG LAWA T 2% /R L2235 TG &, EPA-E O

’__3“0: Lo f1&T Lf:.o
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Fig. 5 Effects of EPA-E and clofibrate on serum lipids in rats fed
high cholesterol diet. TC, total cholesterol; TG, triglycerides.
Animals except for untreated ones were fed the diet containing both
1% cholesterol and 1% cholic acid for 4 weeks. Drugs were orally
administered during the period and blood was collected 24 hr after
the final administration. Each column represents the mean + S.E.
of 8 animals. Significant differences from the control value are
indicated; *:P<0.05 and **:P<0.01.
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EPA-E DAk EMIZ, 7 FITBWT MR I N, T%bH, EPAE X 0.1%
DCHZHRMLUAfAEICL ) ERA LAY FoMBETC #ET 872 (K6) .
ZOREDMEZ R EICE V) REHICOME §5 &£, EPAE it d<1.006 [H4)>
(VLDL) 3 & Uf 1.006<d<1.063 W4 (IDL+LDL) @ TC %24 2&7-2 & 258 5 H»

Lotz (K7) o %8B, 1.063<d 4> (HDL) @ TC I2ZALIXFED SN o 7o,

mg/dl TC mg/dl TG
2007 80 1

1007

[7] Untreated, [] Control, EPA-E(30), EPA-E(100),
B4 EPA-E(300), Clofibrate(100)

Fig. 6 Effects of EPA-E and clofibrate on serum lipids in rabbits fed
high cholesterol diet. TC, total cholesterol; TG, triglycerides.
Animals except for untreated ones were fed the diet containing 0.1%
cholesterol, and drugs were orally administered for 4 weeks. Blood
was collected 24 hr after the final administration. Each column
represents the mean = S.E. of 6 to 12 animals. Significant differences
fromthe control value are indicated; *:P<0.05 and **:P<0.01.
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d<1.006 1.006<d<1.063 1.063<d
100+ - A

o0
S

Total cholesterol (mg/dl)

[]1 Untreated, [] Control, EPA-E(30), EPA-E(100),
74 EPA-E(300), Clofibrate(100)

Fig. 7 Effects of EPA-E and clofibrate on total cholesterol in serum
lipoprotein fractions in rabbits fed high cholesterol diet. Serum were
obtained from the animals of Fig. 6. The lipoprotein fractions were
separated by ultracentrifugation. Each column represents the mean =+
S.E. of 6 to 12 animals. Significant differences from the control value
are indicated; *:P<0.05 and **:P<0.01.
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NRMECEIRIAE 2 FRT A HEE LTI, S OMICEEIAEE BOM b L ¢
IR IG L TR TG MUE & FF S 5 HEPH O T2 P, JRIHER & 1M1
BATL72T v NS %5 EPA-EDVER 2T L 2R 2K 8 I/RT, T v Mo —
YHERORSTAIEICL), HGRA4AKHEY -2 L2045 TG ® EAHD
LN b, EPA-ERKGFICL Y, T DTG LA S h 7z,

300

200

TG(mg/dl)

Control
—e—  EPA-E 100mg/kg
—0—  EPA-E 300mg/kg

—=—  EPA-E 1000mg/kg

el —a—  (Clofibrate 100mg/kg

|

0 2 4 6 8
Time after corn-oil administration (h)

Fig. 8 Effects of EPA-E and clofibrate on plasma triglycerides
(TG) after oral ingestion of corn oil in rats. Drugs were orally
administered for 7 days, and emulsified corn o0il (50%,w/w) at 10
ml/kg was given 24 hr after the final administration of the drugs.
Each point represents the mean =+ S.E. of 8 animals. Significant
differences from the control value are indicated; *:P<0.05 and
ok Pe0.01 .

DEokRErs, EWEIYWTED LN EPAE OJEEETHERIZ. 9y Mo o
Ko F LN A ESRIEREE FVICBWTHTID LN L L &
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B3 EROWRMESRMEEZVEY (5 ) 2333 5EH

Triton WR-1339 72 & O REEMR 2 T v P OBIRPICIES T390 L2, Eh ¥4
VECHERZ Ty PPy b F O ICEZTCT I VBN VARE T EICEo T
FIHRDOIFE 7%  THRIFMERELERT L LATE 5,

112, Triton WR-1339 (300 mg/kg) % #RANKG L7729 v bOIE TC B L O
TG %/R$ o Triton WR-1339 D512 & )| IfiliF TC B & " TG 3 FE I LH-§ 2 78,
AT L T EPA-ER5-#E Tl clinofibrate % clofibrate & 4 #LiE 2555 W 1E
TxH 555, £ DORHEITHAF L 721iE TC B £ U TG OBEHNHIEI AR & L7z,

Table 1 Effects of EPA-E, clinofibrate and clofibrate on serum
lipids in rats injected with Triton WR-1339

Group Dose N & TG
(mg/kg) (mg/dl) (mg/dl)
Untreated - 6 4] I 4 ** 95 &£ 20 **
Control - 8 323 £+ 7 3108 £+ 69
EPA-E 100 8 6,4 Rl 3004 £ 86
300 8 299 + 3 * 2749 + 82 **
1000 8 ., o e ol B 2670 £ 118 **
Clinofibrate 100 8 2371 L9 x# 2337 & 88 **
Clofibrate 300 8 244 + 8 ** 1739 =+ 54 **

TG, total cholesterol; TG, triglycerides. Animals except for
untreated ones were intravenously injected with 300 mg/kg of
Triton WR-1339. After 12 hr, blood was collected. Drugs or the
vehicle solution were orally administered 3 hr before the injection.
Each value represents the mean = S.E. Significant differences
from the control value are indicated; *: P<0.05 and **: P<0.01.
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20% 5 ¥A VEAECHFRAE S Yy MBI AEREZR 9 IR T, MEEED ME
TCB LU TG iF, fIRARH 1 AMRL ) ER L7225, EPA-E X558 Tix # 1L hs#ps
-3 (AL

COMEEF) REBEAZICHHE L THA DL, EPA-E#HRSFETIE., d<1.006 D) K&
HE M4 (VLDL) O TC, TG # & O PL. 1.063<d<1.125 M4 (HDL,) ® TC B & O

PL. %56 UNZ, 1.125<d W% (HDL, O TG BLUPL DEFH»Ed LN (K1 0) .

ot

Weeks Weeks
O Untreated, ® Control, 00 EPA-E(100), M EPA-E(300),
A EPA-E(1000), A Clinofibrate(30)

Fig. 9 Effects of EPA-E and clinofibrate on serum lipids in rats fed
casein-rich diet. TC, total cholesterol; TG, triglycerides. Animals except for
untreated ones were fed semisynthetic diet containing 20% casein without
cholesterol for 4 weeks, and drugs were orally administered during the period.
Each point represents the mean =+ S.E. of 9 to 10 animals. Significant
differences from the control value are indicated; *:P<0.05 and **:P<0.01.
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d<1.006 1.006<d<1.063 1.063<d<1.125 1.125<«d

60
e f—- XK
E 7z
W7
%
400
~ T
SN 77
gm.z o . .
7 *
Ol 111 R Y[ Nmal 1
120 : -
. W |
) 1; |
I Z
d 40-% ND Z
NZ %

EPA-E(1000)

Untreated, [ ] Control,

Fig. 10 Effects of EPA-E and clinofibrate on serum lipids of lipoprotein

fractions in rats fed casein-rich diet. TC, total cholesterol; TG, triglycerides;

PL, phospholipids; d, density; ND, non-detectable (<10mg/dl). Serum were
obtained from the animals of Fig. 9, and the lipoprotein fractions were

separated by ultracentrifugation. Each column represents the mean + S.E.

of 9 to 10 animals. Significant differences from the control value are

indicated; *:P<0.05 and **:P<0.01.

VEDKERA S, EPAE HEMICHER I N-EBIRIEET FVEWICB VT b RY
BETEHZRT LB & 2 o 72,
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AETIE, ROBELEZHLNITL 7,

1) EPA-EX, E¥ I v bOIMEREZET S €5,

2) EPAE X, EHENARAY —DOMERBEIKT €5,

3) EPA-E i, W CHAFEEICL ST v bE CH MAEE FNVITBWT, IJE TC
b2y 5,

4) EPA-E 3, & CH#IBFHEIC L % 74 F 5 CH MIEE FVICBWT, [1iE TC
2T S E 5, /2. EPA-E O Z OFEAIX VLDL 8 & OF IDL+LDL (2404 3 %
U REHEHETICRD LNz,

5) EPA-Ed., 7 v MZa— M2 OAMNL 2ZH MM TG L8+ 81 + 2

6) EPA-E X, 7 v IIZ Triton WR-1339 % BHIRIIIR G- L 720 0 3B PR & 5% #)
i3 %,

7) EPA-E X, &7 ¥4 VECHFARFAEICL 55 v F OBEIRILEE )V IC BV,
% TC Z21KF &€ 5%, F7:. EPA-E O Z OfEMIX VLDL 8 & UF HDL, 4312

%%T& =) 7:0

EH 79 FbIINARY —IZBWT, EPAE # THREHKES T2 L0 L
MH TC B & U TG #MEF L. EPA-E DI IRE FEA P HER T X 72,

EPA-E DI PRI TEM I, & CH EFEFRESRMEEFT VS vy b B LU+
FIIBWTHHER S N7z, & CHEBME 74 FI1281F 5 EPA-E O IlLlE TCIET 1%
&, VLDL $ £ 0" IDL+LDL CMI¥4§ 2 Y KELEWS. T%bb., atherogenic 7%
VAEHEIZBWTE LD 2o AEFIVTLER L72I0IE TC O KIS 344K 12 it
MEINTVDE20, BANTHOCHABRRG LAET T2 D, LzdioT, 20k

IBREFIVICE VT IE CH A HER 1ZES) T, CHINFLE S 5 it CH BAL
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MWAEEVEH A A TH2EDICL o TME TCAET §5 P &2 6, EPAE b A%
Ve & A 2 RetEd /R S iz,

PERHEERE IR AT F VIS BT S MMH TG O _EFi3. B O BRI BRI S/
7213 LPL G M TCHE IS 2D { TG S HEEIER 2 A T 2B I & » THHI s h 5,
EPA-E X7 v MZa— V& EOAM L7228 TG MAEE Z VI BT 5 114 TG LA %
il L7-C &4 5, EPA-E D RITRIIDUAGIER & 5 Wit TG S MEEER 2 6T 5
W] REPEATRIR & L7z,

Triton WR-1339 DEHIR NG 1T & o THEFE & L5 EIRIMLIE € 7V 20w T KW
L {MFZEENTB Y| Triton WR-1339 BHIRANHX G- 5 9 - 12 BERE T3 AT CH 44 5K
WHEPEHELCNHE L, SO EVECHIMEZFRT HRELRERE SN TWBED,
FE, CHEGBRDOHEERER TH S HMG-CoA EITREK 2 HE L, CHAESK* #
9 % FHZ, T o hE 2 WM OFREEE 7 OVEIY TIIA IV & 1Lz vias,
FHBRICAETFTVICREYT 2 Y, T bbb, LTI RART Yy MIZBITS
HMG-CoA =TT R B ER D M PR AKX TVEM 1. BT CH AR MEASEE L RV b
LSIETLTWAIRRECIIZH LEE <. IF CH A A BEHEAITH L Tiiish~a CH
BIDVELCRHE TV EIRETF VDL ) ZHACOAROLN B, 40 OE I
BWT, EPA-E BAKETFIVOMIERE % HEKGFHIHHIL 222 &£ 25, EPAE®
FEARTYEM I CH A A BUEEMEIER b 5 L T A TREEEAVRIE S 17,
AEA VEREE T v BV TH, EPA-E RHESB L OHREHIB KT L <. I
WTCBLUPLD LAWK L, F 72, MIE TGEIET &¢ 72, EPAE®RS5I2L Y,
d<1.006 D) REHEW 5T TC, TG BL UPLAWVWTRHET LT & 2, [
i TGO D FEPEHT d<1.006 D ) KEHE WD TO TGIE T OREL £ < 5T 2
C EHG | EPAE O EIK T/ VLDL DK FAE 5 L C W AW REMA £ 2 & h

Do B, T DEERIC BT, EPA-E 7F 1.063<d<1.125 fi4; (HDL,) @ TC 8 & O
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PL. ¥ 7-, d>1.125W 4% (HDL,) ® TG B £ ' PL % KT & & 72 #% 0 25/ 1L A8 ©
HHHD, MPTHOYREAEOAFHEFEICB WT, HDL DfFE R —# D 7 REH KL
(¥ VLDL % £® TG-rich %)) REHE» btk &% ® 2 L 2% 2 5 &£, HDL Hi %
TROLNI2I NG DEALIZ VLDL 2R T L7z Z EITEEF L TW 5 00 d M v,
Pl k. EPA-E il H B EE Y., %60, & CHIMES £ 0% TG MEHZ O
ERWEFRIMIEE 7VEV I LA LZRL, BWEICBVTLS Yy Foak b
TNARY =R HFILTOANTH otz FFIINLRS -4 ¥z, CHAE
AR REAHBEAH 2 E0EB e PICEMLTwB EE2o03 Do i,
EBRNERMEEFVEIHE L THEATAZENEF LW P Loffbd ), A
THe b N7 FEERAGT R EPA-E YRR IMEGHEE L L TR EAH T 5 hEM £ R
BT HEDEER NIz, T, THODEREED S, EPAE &, CH WRILBHE/E
H, CH £ SR GIER, CH FALPRIAR AEVE , BRI HI7EH & % v i3 TG 45
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Fig. 11 Effect of EPA-E on the elevation of plasma radioactivity

after an oral administration of [14C]- cholesterol in rats. EPA-E at
1000 mg/kg was orally administered for 7 days. The content of
radioactive cholesterol in plasma is expressed as the ratio of the

radioactivity in 100 g of plasma to the net radioactivity given. Each

column represents the mean =+ S.E. of 5 animals. Significant
difference from the control value is indicated; *:P<0.05.
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Fig. 12 Effect of EPA-E on the hepatic microsomal HMG-CoA reductase
activity in rats. Liver microsomes were prepared after a single (A) or a
multiple (7 days, B) administration of EPA-E at 1000 mg/kg. Each
column represents the mean £ S.E. of 8 animals. Significant differences
from the control value are indicated; **:P<0.01.

Table 2 Effect of EPA-E on lipid composition and EPA content in rat hepatic microsomes.

Admini-  Group Lipids (# g/mg microsomal protein) EPA content
stration FC CE TG PL (¢ g/mg PL)

Single  Control 155+£0.6 0.8%+05 245*+19 164=*4 2:7 B9l
EPA-E 16903 04+02 238+1.0 156*+4 28915 5%%

Multiple Control 32404 DI2X01l B2ZE06 137£3 40 0.2
EPA-E 7252065 0.240.1 220E£1.2 16536 50.3:£4.9%*

FC, free cholesterol; CE, esterified cholesterol; TG, triglycerides; PL, phospholipids.
Liver microsomes were prepared after a single or a multiple (7 days) administration of
EPA-E (1000 mg/kg). Each value represents the mean & S.E. of 8 animals. Significant
differences from the control value are indicated; *:P<(0.05 and **:P<0.01.
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—H. BHEA VR THYEME L S RETAEIRIEOBIEOD LD L L
T, CH OPRBEES S T\ b P, HE, KFEEHEFES v b @5 fRHE
DG LTEH RO EHERIFEESAFZE IR LTS Z ERHERLI LT

(%&3) o TNITH L., EPAE#SGEE CIRIAHER 5 B~ OB BB & O
PL JRMEEAHEIN L 72 C &0 5, EPA-E Bk % STl § 5 C LS L 2 L %2 o 72,

Table 3 Effect of EPA-E on hepatic biliary secretion in bile duct-cannulated rats.

Diet EPA-E N  Bileflow Cholesterol Bile acids  Phospholipids
treatment (ml/24h) (mg/24h) (g mol/24h)  (mg/24h)
Standard diet - . 10915 0.79+0.11 86.6+39 120+1.3
Casein-rich diet - 8 104+1.1 0.70£0.09 62.6L=2.6# 8.1+0.8##

+ 8 13:821.0% U97:£011 73.1E£56% 114512

Bile was collected for 24 hr through a cannula in the bile duct. EPA-E at 1000 mg/kg/day
was orally administered daily for 4 weeks. Each value represents the mean + S.E.
Significant differences from the value in the standard diet and the value in the casein-
rich diet are indicated; #:P<0.05, ##:P<0.01 and *:P<0.05, respectively.
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Fig. 13 Serum cholesterol clearance in rats after injection with exogenous
lipoproteins. Serum total lipoprotein fraction (d<1.210) prepared from rats
given the vehicle (Control) or EPA-E at 1000 mg/kg/day (EPA-E) was
injected with 60 mg/kg of cholesterol. Blood samples were collected at 1,
5, 30, 60, 120 and 240 min after the injection. Each point represents the
mean = S.E. of 5 animals. Significant differences from the control value
are indicated; **:P<0.01.
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Fig. 14 Serum cholesterol clearance in rats after injection with exogenous
lipoproteins. Serum were obtained from the animals of Fig. 13 and the
lipoproteins were fractionated by ultracentrifugation. Each point represents the
mean = S.E. of 5 animals. Significant differences from the control value are
indicated; **:P<0.01.

2




E 5%

ARETIEROBEREHLPITL 72,

1) EPA-E ix, [“CIE# CH &G BR O M NG LA % 83 %,

2) EPAE X, fFR 278V — A D HMG-CoA BETLHRIER KT 385, Z 0D
I/ 8BY—AIZIE, FCEEDEINZ S T PL W4 EPA & & DO BN D &
y B

3) EPAE X, &7 €A YRABIC L 2HH~OBHBOWOIET 2 %ET 2,

4 ) EPA-E I 5Bk ) R & EHEER QM TC ik, EPA-E FE#% 584 H sk
DLDEHFIEL 725G ICHXTHEPERLITH L, T/, 20511,

VLDL 7 & UNIZ IDLALDL 432 BT 5L TH - 72,

EPA-EZHHG L7z v b Cid, [“ClHE#k CH % &IOS L 725 o I AE v i hg
D L8 S L, EPA-E %Y CH Ol EWIHHIER 2 AT 52 EARE N7,
EPA-E 7%° CHOWRN & Ml § 5 & & DFE ML, BREEE TIPS 2I27% o TIZWi »,
Wa’E 2 5 @ CH WX IZ 1 acyl-CoA:cholesterol-acyltransferase (ACAT, EC 2.3.1.26) 2
L% CHDI AT WVALDSEETH )™, ACAT FHEH 25 5 & CH OWLILASHN ]
SNDTLDPHLNT WS D, —J EPA I3 in vitro DFEER R T ACAT IEH: % #) I
TAHAILPRWESNTEY P, 4RIFD 5 N7z EPA-E O CH W IUIHI/E A & 84 L
TWH b HNZE W,

CH A£G DHHFEE TdH 5 HMG-CoA B ILBEIG AT EPAE 25 L7259 v b0
70V —-ATREFTLTWAS &205, EPA-E W CHAESEMHER 26T 2 =
EHA G A T% o 725 EPA-E % b UNIZ EPA @ HMG-CoA 3870 BERIEMEC 39 2 V5
% invio DR TREFT L TRV LR WA, RS ICOBER ICCRTITIRAbATY S

HMG-CoA EITE K HEH & e+ 2 851X R 7 5 3. BEED HMG-CoA &%

28




BREF D £ D 1T F DOIFEM 2 EEWICHE LR FEXH Y, —F, BEEAREE L
BEINTVBMNREIZ Lo TEDOEUEPKRELEBINRLI LR —RICHONT
Wb, ZOVELDTH S HMG-CoA ETLHE N5 d. PUFA 252 7:9 v b3 2
OV —ATREZDOEWIMBETTAHI MO, JKPL DT Y IVEEL R T 2 BRIHER O &
WA FDIEMRBICEE LRI T IEPRINTBY), T2 ndil Ly —iIf
BB SR L TWwE b LI NTWE 9, T4hbt, [KPLO 7
Ve RERLT A BRIFR & L T PUFA 2888003 % L EO MBS THL, oz &
WHEBI L T CIREORI MR L L) LIEMBELETH L FCOT— V4 T h
¥INd %, HMG-CoA & JULEEFTE M % FC DI IC & - T down regulation %51} % &
ERILCHLNTBY, 370V — A PLHFD PUFADHINIE, RE L T
HMG-CoA BT RTEM DR T 2b 76T LEX b hTWwE®, £2I1T/RL- LS 1T,
EPA-E €G3 AHZ L&), 370V — AH PLIESD EPA S EMEHICEINL
T/, FRFIC, C OREEILISES) L -8R EB LIS FCERBOMINbBIZE S 1
2o 8L EPA-EX, B L7289 %327 0y — LK PL 285603 5 B IHER AL B
DEALZ L T, MHEKIC HMG-CoA BB RIEM 2 X T S 8- b D L #E 3 B,
%8, I7 1Y —Ah PLH4S D EPA & &Ik, EPA-E O [A[#5-T 11 5188 L 72
DIZHAT, 7 HREGTIZ 195 L EIT#ML TWwW2%, CH 44 BEGI /R I 2
nLLEESR S WS, PL OFRIERAMKZ L £ A L T CH 424 BE M £ 21k & & 2 EPA
DEe LT, BERGICE> THIRTI2BIGEL TV b EEL LR D,

AXA VEMERCHET S LI L )Y IR S s L hs, 2ok
HREEMEREE FRTL2ERO VLD LI A TVDE Dy AERICBVT S,
SO LIRS N, —J5. EPA-E X, JBHEZ FEICHMNS &, [ S T
BRI, PL B & OF CH DRl & % £ h £ BN & € 72, EPA-E A5 B4 % 1
M€ 72487 OFMIEAB T b . EPA-E H° CH DIBH BRZSH T B1F 2405 238

29




RICEEBHX TR THLTREME. EPAERS ICL o TI{E CHAMETFL 72
S EVEEN L THACHFED CH 77— VML 7R TH AR L IEZ O D,
WFRIZLTH, EPAENY A VEBEEF I v F OMERE LA 2 H T2 & w
IMETRLEBEO—FLEEZLND,

BREWT &2, EPA-EHRS5 J v PHRD ) REREIZMF 26D )75 v AH
BN EDHL DI o2 ThbE, EPAERSGEYHKO) REHE # 5 L
725 v b DI TC DT, JERGEHYWHRD ) REAZOHAICHL THENE &
DRENT, SHICZDZEILIF, VKREHHE L LTI d<1.006 DE% (VLDL) B &
U 1.006<d<1.063 D45 (IDL+LDL) DZAtLE L TRO LNz, MATIEHF» S 4
W &7z VLIDL X IDL R LDL~NEEH I oD, 2R ZFNE ) RE LG ZHRMEITK
L7 D B WIKAE L s WRER AR CEICHTFIICIN Y )AE h 5 %, AZET/R &
N7 O#EP» S, EPA-E# 512X o T VLDL, IDL® LDL ® V) K EHE 2% 0 FAl
DTS 2 L) ERIIBHMI SN TWD 2 LDTRIE I Tz,

b, ARICBWTIE 3, EPA-E % CH WP £ O CH 4452 #Hl < 2 /EH .
o, BHSWEIET AIERAY A TAI L 2HLP I L, BB, FETD
ik ice t DRERBEERLABECIERBY E LT o FRoNL2 S
—EMHT A ENHBHLEE L L ORFEL H B P 7, AETRL 2—E OB
. BES COGHTPHMIN, 20 BIRTERL T 2 55 MLFER K o L1t
KBRELTEBDO T PEBLTWE Iy P2 HVTERLERETH ), 4%
SOLUEBMMZEZ TR LTHILELDHA ), —H TR, b DE#IE EPA
rHBMZRCEAT2AMEA CCREBLE#E, O b XHENE, T4bb,
BMOE G LY . JF HMG-CoA BITHREMAMET T2 2L 255y F ®BL Uy
FEPTRESNTBY, 72, WM EHMS D2 L ATy PTHESINT
2 U, KT E 512, EPAE 245 L7 ) REEEHHERI AT & 2 O %

30




S, MBS D 2T I VADNTTET L) KRB 2o TWBZ EERLT,
LI E 0B A 5. EPAE (&, CH O EZ2UHHER T - TER L. 204 R,
b CHOET2b726TbDEFE255, EPAENT DL ) EEREH2RT
rtid, AR OLDVRBRO—FETHE ZLICERRTELDTH A, EPAE %
e L7-Bicid, CHAUH L BRI H MR % &8 4 A RHLER  BRITTER KL
5 LT EPADYGAT - B L, CHRBECEEBEZRIZL TS LHEIN L, b
T5E)IIH CH OEBAETH S ) REHEPITS EPAVD AT E95, 0D
BALEE 2 HO T WA L FPFORERTECZAON 2 WEEHMBRIER L% 2
bhb,

31




# 3% v MMKE VLDL OMWEIC KIT§ 8

A

glllll

BiZEICBWT, EPAEX &G L7259y bOMED SR L72) REAEE S % 5
DTy MIEIELZBOMEE CH DHEL, EPA-EHEKRG Iy L bbbt
LT <. & DAL IZMTE d<1.006 (VLDL) B &£ 0¥ 1.006<d<1.063 (IDL + LDL)

WA TELP o2l EEBHLPITL 720 & OEED S, EPAE 25322 L 12
Lo TMHPDIREERAETHSH ) REHEZ DS ODEEREMEM S T B HEN:
DRBREN, THOHRIEDOVWTELYVHLDICT 572012, EPAE 25 L7-9v b
VLDL DOYE % EPA-E IR 5D b D & HBHRET L 72,

VLDL OWHE & LT, KT+ A4 X, REME, 7 REEEHB & OPRIERALE o
HPOMT L, T/, 2o 0% k% b6 T ERE % 5 TG £ &BIEYE, VLDL
WG YEB & OIS LPL i M, HTGL i 1233 §° 5 EPA-E & 5- DR8I 2 W T b fif
& THRET L 726

#5181 VLDL ORI T 2

TVIEBH T A&V HPLCIZ L 5 5 v b IMIED MBI 2B 8y — v %, X
1 5-AlLRT s MIEHD TG % MR L2 AREMHET Tk, RO OPERARIRIC CM, X%
WTVLDL, SHIENTTGOREMNRELTVE T £t - VDY -7 HENZE
NRBO LN 5, EPA-EHSHOMIETIZ, VLDL ¥ — 2 EHEEOEEDSZD SN 72
CERL, FORTHA XHNUYLLTWBEZ EMRENRT (K1 5-B) o

%8B, HBEO VIDL ¥ — 27 FHEAE (371+39mV - min) 12T, EPA-E #5 B

DVLDL ¥ —7 FHERE (178+22mV * min) 2R L TW5B & & FAERHCED S nL 7z,

32




Ay
A o B
1501 Control n 33. 00+
3 « = =
_ 100+ < - | = °
> e @
5 = @ k%
50 - O
CM VLDL \Glycerol "
/ >
0 R EER i b s e et s s s o 4
20.0 40.0 e 60.0  ‘532.00-
o ™
: ()
< = j o
1504 EPA-E ﬂ % %
c Y
.0
. 100- - 5
Z B g L :
50 - © Kk
7\/\ ] k 31.00]/
0 I i I I g 01 ‘[ & 5 I ] i ’E
20.0 40.0 60.0 Control EPA-E

Fig. 15 Typical elution patterns of rat serum with HPLC (A) using a gel filtration column
(TSK-GEL G5000PW; particle size 17+2 4 ), and VLDL elution time (B).  Serum was
prepared from rats treated with EPA-E at 1000 mg/kg/day (EPA-E) or the vehicle solution
(Control) daily for 4 weeks. Open circle in figure B represents the mean *+ S.E. of 5
animals. Significant difference from the control value is indicated; **: p<0.01.
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Fig. 16 Effect of EPA-E on lipid composition in VLDL. FC, free
cholesterol; CE, cholesteryl esters; TG, triglycerides; PL,
phospholipids. VLDL was separated by ultracentrifugation from rat
serum treated with EPA-E at 1000 mg/kg/day (EPA-E) or the
vehicle solution (Control) daily for 4 weeks. Each column
represents the mean = S.E. of 5 VLDL samples combined with 3
animals in each sample. Significant differences from the control
value are indicated; *:P<0.05 and **:P<0.01.
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Table 4 Metabolic roles of major apolipoproteins of plasma VLDL
in lipid transport *.

Apolipoprotein Functions
apo B Lipoprotein biosynthesis / secretion
LDL receptor recognition (apo B/E receptor)
apo E Apo E receptor recognition
apo CII Inhibition of interaction with hepatic receptors
Activation of LPL
apo CIII Inhibition of interaction with hepatic receptors
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Fig. 17 Effect of EPA-E on apolipoprotein composition (left) and apo E/apo C
ratio (right) in VLDL. VLDL was prepared by ultracentrifugation from rat
serum treated with EPA-E at 1000 mg/kg/day (EPA-E) or the vehicle solution
(Control) daily for 4 weeks. Each column represents the mean *+ S.E. of 5
VLDL samples combined with 3 animals in each sample. Significant difference
from the control value is indicated; *:P<0.05.
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S5RECIlX 2 DM o 2 OFRIBRHLRE L3R O b 205, £4%1LL LT PL, CE
B & U TG M 431 BT % docosapentaenoic acid (DPA; C22:5, w3) DN, F7:. CE
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Table 5 Effect of EPA-E on fatty acid composition in rat VLDL.

Fatty acid PL (mol%) CE (mol%) TG (mol%)
Control EPA-E  Control EPA-E  Control EPA-E

C16:0 28 254 150  15.0 220 216
C16:1 1.8 1.5 239 173 11.6 7.6
C18:0 155 163 1.3 1.6 1.5 1.9
C18:1 122 10.1 270  25.1 280 224
Cl18:2 w6 27 24 17.5 208 233 236
Cl18:3 w6 N.D. ND. N.D. NUD. 024  0.16
C18:3 w3 003 N.D. 1.6 2.9 1.6 1
C20:4 w6 g7l 163 2.6 1.4 1.7 1.4
C20:5 w3 Gt 1T 1.0 8.6 0.7 7.9
C22:5 w3 1.1 3.5 0.1 1.0 1.0 5.9
C22:6 w3 1.6 1.1 0.03 0.3 0.4 0.9
Others gal 159 10.0 6.0 8.0 4.9
Total 100 100 100 100 100 100
SFA 383 417 163  16.6 235 235
MUFA 140 11,6 509 424 396 30.0
PUFA w6 364 337 w1l 2 By 987

w3 3.1 1.3 Lol 12.8 39 16.4

PL, phospholipids; CE, cholesteryl esters; TG, triglycerides; SFA, saturated
fatty acids; MUFA, monounsaturated fatty acids; PUFA, polyunsaturated
fatty acids; N.D., not determined. VLDL was prepared from rat serum treated
EPA-E at 1000 mg/kg/day (EPA-E) or the vehicle solution (Control) daily for
4 weeks. Fatty acid analysis was performed by gas chromatography after
extraction of PL, CE and TG from the VLDL. Each value represents the mean
of 5 VLDL combined with 4 animals in each sample.
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T TG AABBENIIEL LT, 320V —aeHW [*CHE#F LA A )V CoA D
TG Wi~ DBGAA HFE 2K 1 8 /R L7225, EPA-E#K5-H£ T3 36.843.3 pmol/mg

protein/min T ) . xFHEAE (52.3+3.2 pmol/mg) ITHRTEfEEZRL Tz,
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[40]-Oleoyl CoA incorporation into TG fraction
(pmol / mg protein / min)

Control EPA-E

Fig. 18 Effect of EPA-E on triglyceride (TG) synthetic rate in rat
hepatic microsomes. Hepatic microsomes were prepared from rat
liver treated with EPA-E at 1000 mg/kg/day (EPA-E) or the
vehicle solution (Control) daily for 7 days. TG synthetic rate was
assayed by [4C]J-oleoyl CoA incorporation into the TG fraction.
Each column represents the mean £ S.E. of 6 animals.
Significant difference from the control value is indicated;
FeP Ol
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%64 I TG 5 WEEE (TGSR) WKRITTE

Triton WR-1339 (600 mg/kg) %= #HEL7ZER»L A% & 90 0% % Tid VLDL
th TG D ASRD5E4 2B 8 T VLDL-TG XM LA T2 Z WL L% -
TBH., Tk EFFALTEKD 515 TGSR iIf VLDL MG MO & S T
w5 9,

19 FDERE/RLDS, EPA-E#KS5 F v b® TGSR & 0.90£0.03 mg/min T

H 0. HEEEE (1.05£0.04 mg/min) ICHTETF LT,

s
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= 0.8 ]
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O T
Control EPA-E

Fig. 19 Effect of EPA-E on triglyceride secretion rate (TGSR) in
rats. TGSR was estimated by injection of Triton WR-1339 at 600
mg/kg to rats treated with EPA-E at 1000 mg/kg/day (EPA-E) or
the vehicle solution (Control) daily for 7 days. Each column
represents the mean £ S.E. of 10 animals. Significant difference
from the control value is indicated; **:P<0.01.
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g7 MAE Y REEEAKREERIGYEIC KT T

fid 2 BV Tk, LPL 8 & O'HTGL #°Y) R &HE DT TH % TG & KH L |
2R T T, NS ORERITBMMBEARRMICANT VHBROFEH 2 L T
GEA ) FRBETHAEL TWABA, AN YEBIET 5 2 &I & o THIHP ~ERE S
ND. SHid, AT VIR L D b~ v E OB E Y (Kd 0.03-0.16 4 M
vs.0.006-0.044 u M) T eI &EDBD, O EEFALTANY) VEERO ) K&
VB AMRIEYE (post heparin lipolytic activity, PHLA) (& IfilHh @) R & H B3 EE D18 17
YLTLEBLIEAwONRDE D, BiZ, 704 I VI T5ABEEOBEIMEDEN %
FIH L. PHLA @ LPLEHTGL 2533135 2 L L o T3 %,

X2 02 PHLA DIl LPL{EM B £ O HTIGL {5 % /R § o EPA-E#5 7 v b Dl
HELPLIGYEIX 7245 mU/ml Td 0, JBEE (564 mU/ml) (CHARTEEZRL 720

—F5 . I HTGL &M ix. EPA-E ¢ 5-8F L 3 IR & OICE RO LN o 72,
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Fig. 20 Effect of EPA-E on lipoprotein lipase (LPL) and hepatic triglyceride lipase
(HTGL) activities in rats. Plasma was obtained 10 min after an injection of heparin
(10 U/kg) from rats treated with EPA-E at 1000 mg/kg/day (EPA-E) or the vehicle
solution (Control) daily for 7 days. Lipolytic activity was determined by an assay
on the release of free fatty acids from the substrate mixture. The LPL and HTGL
activities were separated by using protamine sulfate. Each column represents the

mean * S.E. of 5 animals. Significant difference from the control value is
indicated; *:P<0.05.
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ARETRROBREHL DI L,

1) EPA-E ¥, VLDL ¥ FH A4 X &/ LT 5,

2) EPA-E X, VLDL OHBREBT DI b, TCEEZHE M ST 5,

3) EPA-E X, VLDL ® apoE/apo Clt&¥INs ¥ 5%,

4) EPA-E 3. VLDL ORESEIED EPA S Em & INs ¥, $72. 3R PUFA %&
wms€5,

5) EPAE i3, JJf TG 5B & U5whz Ml 3 %,

6) EPA-E X, IM#F LPL{EM:%JCHET %,

I 295 % VLDL i3 % DL 30~80 nm & MR DL Y A X6 7 DKL
FDHEMTH S, EPA-E 2K G LMIETIE S ViER 7 F 5% Fv7: HPLC & Tl
5€ L7z VLDL O R A%, EPAEK SO L MBL TEBEL 22 b, £
DRFH A4 Zi3/PEYEL T B Z EVHL P L % 572, VLDL DR T4 A4 Xid TG &
SELEOHE%RRL. TG E&®HA A2 W VIDL 3% DR TH A4 XD/h &8P 2 epb
FAEX 7= Y . EPA-EHRGEH D VIDL &, FERGEWHFKO S O ITHE L
THELVWTIGERBDBI RO SN, EPAEHK 52L& 5> TVILDLH®D CEB & U
FCEBDHEMOAD LI, FFIZ CEDEINDPEL oz T DI L OFFMIIIL 2
Tk 7% WAS, VLDL KL T DI 2 7 35 ORI T H 5 TG D L 72729012,
VLDL ¥ T2 55 5 7:0 2% ) —H O TdH % CE HHUETEICHEINL 727]
BetEd H B, B, IMIED HPLC & /¥4 — T VLDL D ¥ — 7 [Hf& %% EPA-E ¥ 5-
BT LTV L>MERD TG BB L Tz EE2/RLTWAHY, DR
X EPA-ET v F OIfilE TG 2K T €728 1 OB L L {FH5T 5,

K1 8IC/RL7&DIC, EPA-E IZFD TG A2 #fill$ 5, Iz T, EPA-E# 5 I
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£ TGSR AMETF L7z &2 5, EPA-E T TG s 2 #fil 35 Z L AR & N7z,

CHIX EPAEIC L o CTGABVHHI S -2 L —HEFE 2 55, EPA 2 TG
AEEMEIT A R, vHFOBIUT v b owEEEE P & w23 BRI
LoTHRINTWVS,

—7%. EPA-ElX, T VLDL ® TG 247 # 3 5 BK TH 5 LPL D{FM%E Lo
W7o BEMEICS 272 PUFA 259 v MIZBWT AN v #hE o HTGL iGME i &
BEPIZ, IPLTEMREZ LA ST PP M|E LN TEBY), KETCOERLGT T
5o L7:H%> TEPA-E X, TG & /5w efHld A21EH & TG DK & Jote 5
LZMER 2L T, /N VIDL 2 A X E5 EE 2 b5, /D VLDL i £ 1)
R AT IDL ICE#|SI D P Z b b, EPA-E%#5 L7 VLDL, T % bH /Al
VLDL i C Q45 6L S ITHR T2 REMSE 2 & iz,

& 512, EPA-E# 51 ® VLDL Tt apo E/apo C DIINAR D & iz, [ T
VLDL O TG 25K 2N T IDL~NERIEE N 5 @I BV TIE, apo C DEENE & apo
E OffinzEfE > “*®, L7555 T, EPA-E# 512 & o TH U5 apoE/apo C 25H4hN L
72 VLDL 2. WhiZ IDL DM ZICHEWIREED VIDL £ S 2 & )0 —JF. appERF B
SUZDMDOMAELD apo B/ E K% 5 O apoE X FMRICEWEB L2 AL Tw
5, apo E &AL 72 ) REH O P I3 3 54 &% apo C™ & % Wit apo CIIT >
HFHE L. apoE/apo C A & i % /R 3 VLDLIZ EFICH D AT R T2 B T LAY
RENTWASZ A6, EPAEHRSG YO VLDL X H 2 & #R 2 12K LT <
%o TWAIREMES TR & L7z,

K% IZ, EPA-E# 57 v b ® VLDL TR %E 0 &t TG, PL B &L O
CE DWIFNDMIFTITBWTH EPAVSEH L TWB Z L5 RO THL 2% o
720 ThbH, PL,TG BL I CE D 7 ¥ VIS % B+ B IENHEE & L T EPA »5{&

Pl L% /RLTWS, EPAE#R512L > TDPABL U"DHA ©OBEING DS L
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725, it EPA-E &5 1CH¥ T % EPA »SfRRE{RMBALEER B & A SafLE:
FWLoTRBINTELLEY T EEZLND, TDT LAY VLDL OHRER & D
EIBHI L TWEPICOWTIEAFRE TR L 2T L Tidwi oy, &, Berlin
53 & o THBRIBEWEHREN 2 EN TS, bk, PUFAO—fE L LT Y/ —
B (C18:2, w6) *HEICH VAT 72 IDL B E DB EE LT L xR
L. &DZ &k PUFA-rich & % o 72 LDL O {HEIMEDSTUEL TV B Z L ITERT S &
HMEL TS, EPA*ZEICINDAAZ YV REAZICH RO EHFFER D0 b
e v,

EPA-E #25-1C & 5 Ifii VLDL LB DZEALIC DWW T, REIZBLL EONEZ
2 1 1A L L 720 ANF%2Cid IDL % LDL O FALfUEH Cx3 % EPA-E OEH % B
ST L T nds, sIECTH LI L2 EPAERGICE 1P ) K&H IV 7
IV ADTLHEIE IDL R IDL KBV T HRBOLNLEATH ), INLHIZDODWTDF

Ml 7 AT I SR OFE T H % o
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Fig. 21 Effect of EPA-E on VLDL catabolism.
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ARFZ2c B 5 HEix, &R EPA ® X F )V R 7 )UK EPA-E O IREEE 7V Y
it A A RE L. EIRILEAREE L L COBRICH TR ZH# S & & b I,
Z VBRI D WTERETHI L TH b

F45 1 EICBWVTIX, EPAE R, BFFARTHELLS Yy PBLUNLRAT —D
Mg 2 E TS 4, 861k, SRS L CRRMCHESR L 724 OFEERNE BF
MERRAEEEF VIcE T2 2 Lk R L2, T% b5, EPAEE, & CHEFHTIC
LoTHRELETY PBLUOYH FOE CHIMMEE TV, I — VM EEORMT 5
St oTHEFELT Y b OB TG ILIEE 7V, Triton WR-1339 % BRI 5 & %
WIRE D A VECHAEBMAB Lo THFERLALT Yy PORFMEET VOV 1L
At LT A ERMEER L., ZORERF BT BEAMIAHTH S C LDRE S
2

RIZE 2 8IZ BV Tk, EPAE2&S L7259 v b Tk, ['Cl M CH RO K&
O EHEY EA 2 H5H S h b 2 & 25 EPA-E ° CH OB RINAHIMEA €4 5
22k, JF3I 2BV — A0 HMG-CoA ETLEERTG MR 27" T C &5 EPA-E A
CH EAREVIEWER 26+ 22 by 72, Sh ¥4 v ECHERFTIC L - TR
TLZIAH 2 RE$+ 2 &4 5 EPA-E AT DUMEEIEH 2 AT 5 & AR &
N7 . HMG-CoA BETLEEEMMETL T AFIZ7a Y — ATk, R PLESZ O
EPASENZE LLHMLTBY ., S0 EAREBRTH 5 ARAEGEUFRACLEL
1bhD LRSI ND, EPAERSICL o TR b/ CHRBERNOETB LOH
AW OIRE & . & BREAH %D MEORIFREST & LT EPA 25 ER L 7245
BLFPAELTWD, BKEWT LI, FPAE2HS L7y bho@RL 7Y K&
HERML DS DZ Y 75 v AHEN EDRENTIZ, TN b, EPAE & X
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5452 Ltk o T IREERAKTH 2 ) REHE LT D D ODOWHEIEH S 1L,
VT T VASNG VR ERL TWH I LA RBREI N,

5T, HIFEIBWVWTIE, EPAE%#H S5 L7729 v @D VIDL X TG EELFE L <
BLLEDOYA X RMEELTWDBZ E, 720 TOERIZEPA-EIC L o T TGAE
AR & NI VLDL 3 2 HEl S 52 & & LPL OIEMDITTHET 2 & &£ oM fE
HIZLoThhb3NBILERL, 6T, EPAE 25 L7 D VLDL i3 7
REAEMEAZEIL L. apoE/apo C ML TWwB 2 & bR L7z, FIEL 72
VLDL X ) REHE BB B HRDODAT v 7 ThH A IDL R LDL 1T & ) #l
RPIEREI N, T/, apoE/apo C AN L 72 VLDL i& apo E &A% /L T &
DRI Y AT H N L2 5, EPAEHRSGHED VIDLIZAL NI b —

NZAbiE, VLDL 252 5 e ICHATHAME e R L TWAH I L 2/RIRL T W
5o, &5, FPAE®R5ICL ), VIDL % #l$ A PL, TGB LU CEDT Vv kL
LTEPAZ LU w3 R PUFA DML TV A L2 LI L7z 2D &) %hEI
FRALEL D251t VLDL DEREZ & D & 9 1B L TV B 2 I DWW TIRARZETIEH
EMIIZL TWi WA, PUFADO—Ffi&E LTY /- VERZEBE ICHLY AT/ LDL i3

FOWRBHUESTHE L, HZFRLOBHIELIRIL I EPMESNTE), EPA %
LRI AAY ) FEACOFRABEDOZ AR > TV ARSI EZ bR b,

Pl E. EPAE OJREAH I KIZTERICE T 2058 24T\ 3 DDEIZHT T Thtak
L. E8 %2 720 EPAE W KO ZEWHERE b CTHKRIZBW THVWEENH #
R ERPBIHERINTWELEIATH), KYWENFERMEGHEEL L TSR
RIS &SNS Z L ixHaiciiifF s s,
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LR B L O

FEERA HY

1. 8%

HMEVE Wistar 527 v b (K 200~300g) HEME Syrian RN A RS — (AKE 100~
140g, Lk, HASLC) B UMl =—2 -V -5 FARRZRY7 Y F ((KE 1.7~2.3
kg, dLIIF~R) 2HHALZ. WTFhoBi b RN 28 L ClER (23+2C)
I (55+£5%) THEE L. 55U S % WEE D EIS & CEKICHIBR % 52 % 2o 72,

2. A}

BEFEE LT, T FOBEARANIEE F1 B WEEY) 2. NAR ¥
— DR AHIKE FLAKRER (ERY) &, 720 V¥ FO5 413 RC4 [HE
fE (A7 IVERE) 2ENEMER L. 7Y FBLUNARSY — 13EHE
BT2~3 M, /2, v FRAFEFET 1AM EETF L 2®R, BRIt L 72,

ECHEHEFE LT, 9y FOBAIE 1% CH+0.2% 2 — VERZSINfaik % FI
FEfE (WS RE) 2. 720 v HFO4A1E 0.1% CH 711 RC-4 B R (+
DIy VEERE) 2L, EA Y E20%EHFL, CH 2 & T 2 WEAEHEK
FEL? XA ) T OVEERE L DAL 72,

3. EY

EPA-E 3. HAKE ) I THMDP BB I N-FBEE 89.2% H 5\ ix 90.7% D b
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DEFH LY COIDIE, AHPELTA I I THT VIS VBRIFIVIZAT IV
(C18:4, w3) BLUITA N F ST VyBRIF VATV (C204, w3) EZThF
N 3% Kili. AADZFIVIATF I (C20:4, w3) % 7% Kitier &, £72. 02% D
-ba7zu—-VEEHAT A

FBEE Lzzu 74 7V — FRAAGHMELIELIVEBAL, £/, 2V /7471
—MEYRZ Y v ((ERESE) 22 ookl A THiIE L THEMS S S, NMR X X
MM E DS RER LABMEH L. IS OYIE, KR, 853
B (KIEBERT) 2#HWTS% 777 TLAKBHICHED LABBE L2, 7 v
FBEONLAR T —IZI3AE lkg 4D 10ml OFET, T/, 7 FITITMAE 1 kg
Wh2mlORRET, FRENROKG Lz, AT, 5 77 E7 TAKBHR %
FAR RO G L 720

[“C] #3 CH (2.22 GBg/mmol), [“C] =i HMG-CoA (2.146 GBg/mmol) $ & U [“C]
FE 3 oleoyl-CoA (2.00 GBg/mmol) i 7 ¥ ¥ ¥ A Y ¥ /¥ & ) fE A L 72, glucose
6-phosphate, glucose 6-phosphate dehydrogenase (L =, NX—1 77 —< YA AlIZ]Y),
nicotinamide adenin dinucleotide phosphate (NADP', + 1) L ¥ ¥ JVEZ £}), 14% boron
trifluoride methanol complex (BTMC), ethylenediaminetetraacetic acid 2Na (EDTA), sodium
dodecylsulfate (SDS) 3 &£ U protamine sulfate (LL b, 1 J6 #% #£), bovine serum albumin
(BSA, Fraction V), thimerosal, sodium deoxycholate, sucrose, dithiothreitol (DTT) & £ O}
tricosanoic acid (LA L, Sigma), corn oil (+ # 5 4 7 X 7 ), Triton WR-1339 (Ruger

s ® £ L2 . .
chemical), heparin (FFH 3238), Intralipid 10% — (Intralipid, KabiVitrum AB), protein assay kit

® ® \

(Bio-Rad), SDS-PAGE mini GRADIENT GEL ~, IEFmini GEL (J\ E, ¥ 7 2) 8 L U

Coomassie Brilliant Blue R 250 (CEHALZ) 2/ L 720 Z A, — My % 538 3 i
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HEZLV—FObnxHWw,

KERIT 1k

1.5 1 EEER

1) EBEEY (5v b, ANAZRY =) 15T B1EH
e e 1 H 1,7 BREGEBZEOR S Lz, w5 24 RERIRICERM L, 1M
e HWIXMERE 2 HEL 72

2) W CHEREHTE I v MIxf ¥ 51EH
7y bR EE CHEAHCEE L2 HA O R WG 2mL . 1 H 1[H, 4 AR
HHBEORG L HEWRERS O 24 BRI, Sk L 0 R L., mFEEz Al

ZrELf:o

3) = CHfREE 7 ¥ FiTxf3 51/EH

v FIZ, B CHEFRZAE 1kg472040gxk 1 H 1RG5 2 THELA. & CHH
BHAF 2 BB EOIMTE TC Y90~ 130 mg/dl DB 2 EFI L, ZOH» S Y% 1 H
18], 4 BEEBHAEORS Lz, 28MEGORBEENER? S, /20 4 HHEKS
DBRHERY b2V ES — VT ICHBIR2? 5, Wb uiH OFEDH S 24 I [
BICBRIL L, MIGHRE & HE L7z,

4) a—WROBMNS v Maxt$ A8
Fie1) o9y PORMKTE, EHIZ. 5% 77 €7 I A KEWIZ 50% (wiw) &

AHEIHNEL 23— M 10mlkg #&ROKES Lz a— itk 52,4,6 BLU' 8
e SHERIR & D ERIM L., M4E TG 2l L 72,
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5) Triton WR-1339 FREIRIMIET v M3 51/EH
20 HERIMEAL 729 v MICEWEEORS L. £ 0 3 K% 2 Triton WR-1339 300
mg/kg % HHIRNHS- L 720 Triton WR-1339 #25- 12 RE & CIRE ERR S & 0 Rl L <.

I3 TC B L ' TG ZWE L 72,

6) EmA ¥4V CHERETZ v MIx§ 517EH

I v bR E 20% 7 €A VEAECHEIRNIKZIRL, FHLVEYDZ 1 H 1 [,
HHBEORS Uiz WA 1A IEERE L DRI L, 1§ TC, TG 8 £ U
PL # B L 720 —BBDEERBEICOWV Tk, EYKRRZGOBEBIIR Y PNVES —
VIR TSR REI IR & 0 Rl L . &) REEE W00 L, &4 DB 5D TC,

TG B L O°PL 2HllE L 72,

7) FREOHE

MAEF 723 MEH D TC, TG B & U PL i, & TEREIC LS HR* v + (FtH
) HWTHE Lz, MiEP4) REAEHSPOIRE I, @04 (SCP70H,
H TH$) 2L, E@R 0o -4 — (RPL-42T, H L. TH) = HW/f4Ei@
FANE Q& ) ) REAEE S % 8L 72, 0% L RBRICHIE L 7,

2. % 2 HEER

1) [“Cl % CHOMALERALIC K2+ B OHat
Yamori 5 2 O HEICHE L 120 Ty MCEY A T HREHEHKRS L, RS 0 24

fI#4C [*Cl #3# CH % 0.4 mg/ml (3.57 KBq/y mol) , I — »{ili% 60 mgml B & U7

AFXFTT-NVEEF P LE20mM ELR D EIIBE L 5% T T ET T AKGBW
10mlkg Z R G- L, 20 1,3 B LU 6 RERMBICIRIM L . M4 T 6 & k> >
a2




FV—3 3 vAY % — (Liquid scintillation system LSC-700, 7 2 %) 2 Tl L 726
SR WS ICRA LB 2 LS TIEROZ R GELZHE L, &
PRI B oM P BEHED A2, EROKREGEISH T % H 4G (% of dose / 100g
plasma) & L CTEHM L 7z,

2) fFxzuy—hoiRE

Ty FOFI 0V —ADFEIE Kuroda & Endo D51k ) 1THE U7z 3 AL 1,
WG B 38R (16:00 £14T, 4:00 EXT) OXEAMIT THE L 725 v MIEY % Hilo &
5550z 7 HEERKRS L, 20 R2RHED 5 Wid 18 RIS, Wi b Bk
A B AR o BICER L. B I E fEE L7, Pl 2ok U B A
WATHRE LB, 7708075 AKESHAY — & T3 EHEEOKGEE
(100mM V) YA 1) 7 &, 30mM NADP', 5mM MgClL, pH7.4) HTHKESTF 4 X
L72o 12,000x g T 20408 = .08 (SCP70H, HIM. THE) L7z LiF%E, 3561
105,000 x g T 60 3 FI 0 L7z BoNikE (328 V—4) &, ¥ a3l (250
mM) ,EDTA (1mM) BLUDIT (I1mM) =&A7Z 10mM b ) AIEERAEEW (pH

7.4) [REEL. MHT AT T -80C ITBRFL 720

3) HMG-CoA & JUHERIGTE DMl

Shapiro H ® JiiE @ |[THE U C HMG-CoA ELHEXTEHZ WE L2 T bbb 2
mg/ml 370V —A&KH, 30mMZVI—A6Y VB, 2IUmM 7 VvI—26Y VRT
v Fu 4+ — ¥, 3mM NADP', 0.66 mM DTT, 20 mM EDTA, 167mM NaCl 3 &
0 03mM [“C]E# HMG-CoA (0.1 KBg/nmol) &4 50mM 41 1) 7 A1) ¥ FRERAE #4

(pH7.4) 0.12ml % 37°C T 154 MR L. 10N R 20 p1 2N L TR 245 1k
L77e 2512, 37C T30 0MRBL T [“CIE# A /NT VB SAEBR L7[MCIE

BANTa ) voe EEBrux b7 (RUYEV: TR UL, vv) THH
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Lz, A0/ 952 YHEOOBEREEHEAAY v FL—a vy oy —ICTH

EL. 15904 ) o2 0 yERERE %2 HMG-CoA EBILEEREM & L TEK L 72,

4) 27 0Y— A% EPAGEOHE

GIATRHLR DOHTIZ/ANR S @ D5k, 328V — A LD, Folch 5 @ D)y
ELoTHRIBEZMHB L, 8 u~< 1757 (Al — 7 V.V F VI —F )b
BERR, 90:10:1, v/v/v) C& D) PL B4 243 BRI L 729&, * & / — VCHalER & it L |
BTMC T PL H OfERERE X FNZ AT ML 2B AR s a<x 75 7HEE L L
720 EPA®iZ, bV ¥ VER (C23:0) 2WHEHEYE L L TKD 72,

5) NEHHEMC KT T B OGS

Jy beh¥AL VEBTTHHEARTL, TOMEYE 1 H 1M, #HKG L7, #
MR G D3RRI, XY P AV E S - VKRBT ICHBL, B =2 — b
(SP-45, B HBUWERT) % WATHICHEA L 720 J v % Bollman 7 — ¥ (E HEAEMN)
WCEE L, 24 RERIIBH 2 8RICL T, B &EZ S5 OICEHER, CH B X P PL & % il

irEl/f:o

6) M CHZ YT T v A RITTHEOK

Sy b EE CHERC4AMAEL, oMEYE 1 H 10, HHKS Lz, ¥Y
A5 0 3 BERRICRIL L, 5 VBED 7 — VI % K8 5 A3 OB L 72, i
BEREIC LD d <1210 0 RERE WS 2R L, JICHELZ 1H#S5ED
HEALE S v M, &5 ) REHE O TCIHA® 60 mg/kg & 7% 5 & 9 ITHEIRNELS- L 72,
U REE BT 1,5, 30, 60, 120 B & O 240 435 \CERIM LTI TCiE % @l L 72,
& 5T, PEREELEC L) IE % d<1.006, 1.006<d<1.063 3 & U 1.063<d D53 12

S L. &4 D45 TCEZHE L. Bo R, FRIEMIZBIT S TC
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flix., BE19%0 TCiE (100%) Wit T5HE (%) TELZ.

7) FRE, |AES L ONETROHE

MmiEs &) REAEEGOIREOWERE R, FIEDHEOHIFKEHRL 2, 371
V-2 offEEREIX, BIFE % Folch 50 5 i L il L2 &, 054
LEARICHIZE L7zo CEfEIZ. TCHi L FCAEDZED LR 72, EHEIZ, BRMEE
(protein assay kit) ZH\V: CHIEL 720 IBHERIIBERIZIC X B THF v b (FIJGHIRE)

%ﬂ%‘l‘(?ﬂ“%bf:o

3. % 3 EEER

1) Ifi%3B £ U VLDL D FH

ECHERfHES v Fic, EPAED L ZZF @M% 1 H 11, 4 AREOKRS L
720 HYHHIRG D 24 BERE, XY PNV E Y — VBT JEESREIR & 0 $Rif L
TIE 258 L. #FIEE 1 mg/ml ® EDTA 8 £ U80.1 mg/ml D F 2 T4 — V&ML
TIFFRE & L7,

VLDL % Hatch & Lees DB L W & B L 72 Mk k% 26,000x g T 30
S (SCP70H, HI . THE) L., El@or 1o 3IsorziRE L, BREIC1
mM EDTA B & OF 0.1 mg/ml F X 04— V%2 &T NaCl{EW 212 CTHE% 1.006 12
HEE L., 114,000 x g Tl6 MR [ L7 EfE% VIDL & L TR L7, 5 N7
VLDL X, FERABRMLBEDGATICIE 4 IS 7 — v L, 720 TRUHADEEITE 3
AR 77—V L72o FBE. 1mM EDTA B & 07 0.1 mg/ml F A 0 4 — )& NaCl & #
WWTHES 1.006 ICHEL, S 512114,000x g T 16 K= L 72 L@ % VLDL i
e LT, UTFoSHIcii L7,

e




2) HPLC | & A [fil{ VLDL D447

KR IVIEE S S A (TSK-GEL G5000PW, TOSOH 8010 system, BV —) % Hw /-
Hara & Okazaki © @ HPLC {EIZHE > TIE VLDL 240471 L7ze § 7% b b, IMIHEHE
20 u1% 77 HIZHEA L, 02M NaClEA 50mM b ZALGERGEER (pH 7.0) =¥
MR & L T4 0.5 ml O —EWE T & &7z, W E gy (CO-8010, Y —)
B X TG # BRI TRB IS, RAEE=% — (UVIDEC-100, Jasco) 2 THIH L
g

3) VLDL DJREHEL D57

IME DA L Ak L T, VLDL#EE D TC, FC, CE, PL % 6L NI TG &z il &
L7z VLDLABOEZEAEEEIOEEAECLVHlE L., VLDL OfF G & H
HEEY-)VOREERE L TEKL,

4) VLDL O 7 K& E A O 5HF

VIDL ® 7 REAGHBLOWE X, Arbeeny & Rifici D  WCHEL 720 Thb L,
VIDL B 2 S L, B2y )=V VT F VI —F)V (3:1,vv) B TR L
721%. 5% SDS WM L T 3-20% RV 727 ) NVT I FF V& SDS EX
KB %2 4T o 72 o UKEDF T 12 Coomassie Brilliant Blue-R 250 4¢fs L, 7 ¥ b A — %
— (567nm, CS930, &&#H/ERT) IC& 2T apoB,apoE B L W apo CITHHH T5 € —
o TR % WA 28 (Ruzex-5000X, = L a) ZHWTEHIL., ¥ —72 mfiz 4
¥— 7 HEOBFINICHTEHIE (%) & LTELL, 72, apoCH D apo CII B
& Uapo CII X Gidez 5D FHHED ITHEL, 68MIREZEEH 7.5% RV 727 IV NV7T I F

Pl AW TERSRESRIKE (pH4-6) £24To 72, FARIC L THMEEEZ KD 72,

5) VLDL O gL BRALEL D534
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Izuy—Lr0EAS LRI LT, TG, PLB LU CE DRSO 2TV, K4

DR EG & 2 RIS T 5 E VB TEL 72,

6) BF TG A=A BIEYED HIE

Iy MCEY LT HEEB RS L, &&&K5O BEBRICEKLZ. EH I
AR, BIELFEMRICI 2 0y — AW G2 SR 720 TG AESBIG X, 400 4«
gml 370V —A&H, 1 mgml BSA, 30 x M [“CIAE#EA LA 1V CoA (7.4
KBg/ml) &4 100mM % 1) 7 &) VERIRMEH (pH 7.4) 250 p 1% 37°C T 5 4rRifRim
L. T /= VimZMzCRoEELELEE, AFH UV ICTREL A L. #E
ra< b 57 (AWMT— 57NV YVTF NV T— 7 IV:EERR, 90:10:1, viv/v) THEH L 72
TG W4 Ot fe s Wik > v F L —Yav vy —THllEL., 14MY% )0 TG 4

ﬁ‘iﬁi’j{bf:o

7) W TG rWhEEE (TGSR) Dl

TGSR DHI5E 1% Steiner & D HIEICHEL 72, T v MICEW L 7 HEHK S L,
&Y 5 o 24 B [ 12 Triton WR-1339 600 mg/kg % &k W% 5- L 725 Triton
WR-1339 HHEERIB & U 60 40 R L TIH721E D TGigE 4 lE L. TG L X
VOLEREZFNZROT v P OKED S HE L 72 MEE CTHE ®L T, TGSR (mg
/min) %KD 7z,

8) I ) R\ EKMEERTTYEDO W E

Iy PICEYE THMEBRKRS L. FYWEERS O 24 HKRIC, ~%) ¥ 10
Ukg # B IRMNIK G- L7 10 978 CERIM L TIMAE %45 726 4% post heparin lipolytic
activity (PHLA) Ol 1x, Boberg & ™ 8 & U Peterson b WD FEEBEZITL 72,

M4 101 & 20% BSAEHAH 150mM b ) ASEERIRAE W S0 1 (pH 8.5) %A L -

e




IMAERAARLC, Intralipid & FE@MLT v PLEEFEEIMZ T 37C T30 45M#RE 5 L TE
B 7ML 50 1 N, ABAEK CEREE 5001 & L2 E., 37C
TI1HRRE HRIRL., WHET 5 FFA #BERIEIC L BT v b (FIGHEEE) 2 H
WTHIE L7 PHLAI, 1432 1umol @ FFA 2S¢ A% 1U & LTE
Ldss

PHLA 1 LPL i&W B L WHIGL IEM G iE7u sy I YIEY 2w, 3%
bt MAEHRELHEEE 704 3 v (938 mgml) fF7E FI227C T 105 M ARIER L T
LPL itk & fHE L -8, MARCIEMIEE L ABAEAKEZMA TIRE )RR L, &
M4 5 FFA # il LT, ¥fF 3 % HIGLIGM %2 K ® 72, LPLiEMEIZ, PHLA &
HTGL IEtE & DE» LRD 72,

4. FET LB

BonkERIT, L L IRPYEEEERETER L 2. HHOFEHEDZEDRE
. R (ANOVA) #4T77% - 727812 Student's ttest 247\, fEBREAT5% LT D

EE AR L L,
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