WEEERE 55% 3% 109~114 JUNE25, 1999 (¥11)

IR &

P!
&

it
1

> T

S %
5 i

H
T

i

B, ® oz, &
TN, AR OB OB
BBRZESME - WREHE (B BARRKIR)

moOoAR Mt
37 AR B R A

R BB ER
SR 37 P SR B R R

B o =
SEHEAR IS P U SR F

[lE! T
N EEREE ) =y 7
(ERc114E 3 10 %&17)

ISR

k4 1L aspirin 257 R ) R&EH (a) (apo (a)) Dz
EiEEIEIT A Lok hind ) REH (a) (Lp(a) )
BEABETSEL L2 HMEL TEA25, RBIFETIE
aspirin (2 & AMH Lp (a) IBEDETRIE & apo (a)
TAVT +—LEDOBEERRE Lz, B OEED D
U I S B 5761 | aspirin 81mg/day %5 L,
B EICL b Lp (a) BEEAEL, 14/ 7
Oy MEIZEDapo (a) T4V 74— %2HELT
e Lp (a) & 530 mg/dl 2L ko B T3 aspirin % 5
%17 A CHAHIBEIH80% KT L, ZOMEE6D
RABOFfL Tz, MgFERRY 7V FEIOD
apo (a) 74V 7+ —L%AFT5HTiZimdLp (a)
EEEASEE T, aspirin 12X AMAEEDKTHEET
HHEMMDBALNT, TNHDapo (a) TA VT 4 —
LEHFTHHTidapo (a) DEEHEIFGVEER L
NTHY, aspirin i2 & % apo (a) DEEEINHIR R L
apo (a) DEEMESBVIFHITIEEE L 25T
WIRENTZ,

=) R&EH (a) (Lp (a)] IMJE I35 B AR AL IE < i
E#EL COBRBIERBICBT 2V L ERETO

(a) MFEZ & ITJ aspirin D

B

109

FE L TR)RERH@TAV T 4=

® Z, R
%EIJ

|

7

S
Mt 5
® I
oAt

&=

L4

—D2TH59, Lp (a) IETTHEELTHSL 7KK
%A (a) (apo (a)) HMELEY REH (LDL) M4
F FIZHFAES S apoB-100L S-S L-HEx L1z Y
REHTHSY, apo (a) &7 ) ¥ 7 Vg % & E37THE
FTEEBOVELTAELTEY, 20BN ELEDEN
CENVFTEDOERLD VL OPDT AV T+ — LD
LTWwaAY, o, Zor) I VviEERR TS RAI 4
YDO2) TV AICTE~8B%DOHFARERL TV A7
Y, Lp (a) TIRAI VXV EHEAETAILIZED,
TIAI) T Y OZHERNOREEZIHL, ZOHR,
TIAIVEEERETHLEEZOLNTVAY, Lp (a)
oL REROERCOMHIZME, TTAI Y
D& T 12 & % transforming growth factor-p (TGF-B)
DIEHAL ORI R EREIERIC & 2 & B i OHE5E - i
FEORME, BLUBRE~DLE R SIZE - T, BIIRE
LIEDRIE - ERICEELRRE LRI LTVWDHEERD
RTWnB™8,

M Lp (a) WEISASE, KE, EHZELORERT
DEBEBEZFIZLL, AaLAFFI Iy, Farsa—,
HMG-CoA reductase FHE®R, X471 7L — b lD
EIRMAEBEEICERB LAV LARENTVAY,



110

= O F ERBEENI M AR A RI30% T S5 2 A
HINTWEH, BIEHS &) R 5»HETH %
EDEV, ZOE) REEPSE Lp (a) MAEDEH
SRR 2 EH% L, BREDOKERBELE INRTE,
FrZInITIH Lp (a) MIEZH) EBIREER

BRI B 12 B\ T aspirin 251 Lp (a) 2K T
SHLZ LR WAL, apo (a) DEEEEMEOHIH A
FOBFETHHILERELTELY, ABFFEOHMIZ
aspirin 2SI Lp (a) MEEEICRITTHEL L BB TH
AL, aspirin G IZ L AMMH Lp (a) i
DEBE apo (a) TAV 7+ — L EDOEEMEZHS »
2352 ETH5H,

B &

AL B MM R EERE B L OIS EEEZ DOFST7
BT, BU35HI, Lr22B, 4F#hi264. 111, 2% (mean+
SD) T#H b, NEEHLE, SMOHEE, BIEL 5
H LN o B if 85 BE 2, 1% CRP1. Omg/dl BL E, IfiE 2
L7 F=22.0mg/dl L EOBEH RIS BRI L7z &
7z, W&BIzMH Lp (a) #EE30 mg/dl A D IEH B
251 (BPE156, LetE1061, Fi#63. 8+ 11.45%) &30 mg/dl
Dibod Lp (a) MAERS2F] (BHE2060, w1261, 4
#566.6+12.65%) O 2 BEIZAT ILEHRE L 72,

Aspirin 1¥81mg% 1 H 1 |, BAEZIHEBZOKRSG L
720 LA Lp (a) L (342 5-FkaRT, & 5-BA46 1 7 A, 3
B AtRB L6 I HRICREZEERICERIL L M1 % 58
%, RIELEFEICLVMELZ, P Lp (a) BEDOE
B 12D T i aspirin % 5-BAG AT OfE 2100% & L, Z
T BHERTRL, 72, apo (a) 74V 7+ —
LIZDOWTIE, MiEZETRIEL2ZIZ5% K T2
V7 I PPV TERKEL, = ol o—RRICEE
%, Ptapo (a) Pufk (ZHALERZERT) 2 HW2 1 4
7y METHRELHELZ, apo (a) 74V 7+ —
L D438 Utermann 590 H#EIZHEVy, 7K B-100 &
NLEKEIENDEDDEF, RLKEIEDD D% B,
SHIZEVWDDOLNEIZS], S2, S3BXUS4 &L,
EELLTFTTNY FPABRHTE RV OZ null Bl & L 72,
I, INHGDNYFE2ERFETEHDET TN K
B, NFE1ERKDABODL DR 7Ny FEE
L7z (B1),

M Lp (a) #E X meantSD TE L7z, 72, 1ML
i Llp (a) #EDZEALIZ DT paired ttest, ¥ > 7

AR 3

K1. Apo (@) 74V 74— A

»

C:EH#ME. L—r1 . S4BROZ U FUNIFRL L—r2
FRIBIUS2BOF VNS PRI, L—23 FRIBIUS3IH
DY TNy KR

WXy F#LE TNy FRIOMAp Lp (a) #EE O HEK
|22\ Tl unpaired t-test # VR E %47\, p<0.05
FHETFMICEE L L,

w B

1. M Lp (a) #&EEIZKITY aspirin D

Aspirin % 5-BGRIOM A Lp (a) ¥, IEFMER
TI313.2+7.8mg/dl (n=25), & Lp (a) MAEHE TIL64.0
+29.5mg/dl (n=32) T»H o 7z, Aspirin % 5-B 5% D
M Lp (a) IBEEIZIEHMEEECIX 1 4 H7£91.3+24.3%
(n=23), 374 H 197.5+42.6% (n=20), 6% H #
104.1+33.8% (n=23) L HELZEANFR SN H o
oozt L (M2), & Lp (a) MIERETIE1 H A#%86.1

X 2. Aspirin #5112 X A1+ Lp (a) i DZAL (M Lp (a)
R IEHAERE)
(%)
110

n=25

100+
90 n=23
h=23 n=20
80+
70 T T T
0 1 3

6
(B)
aspirin ¥ 512 & A1l Lp (a) iEDEALIZEED LN r o7,
mean+SEM,



& Lp (a) MAEIZHBF 5 aspirin DEYH

3. Aspirin ft5i- & A1 Lp (a) #EOZE( (& Llp (a) M

FERE)
(%) n=32
1001
*k
909 "k
ok
807 oa i
n=17
704 n=28
60"y T T T
0 1 3 6
(B)

Aspirin {2 5% 1 4 A THRSHOHB0%IZET L, 6P #
ZEWTH ORI R L T2, mean=SEM, *%P<0.01

+16.8% (n=31), 34 H#%78.8+21.4% (n=28), 6
#1 A #83.84+10.5% (n=17) L WL HE (p<0.01)
EFLTw (M3),

2. aspirin (& A1 Lp(a) igfEOK TR L apola)
T AT d—hEOREE

Py 7NNy FRIOMA Lp (a) iBE1322.3+24. Omg/
dl (n=15) THo7zDiZxf L, F7 N5y FHTIE57.6
+36.7mg/dl (n=23) ¢ HEIIEETH -7 (p<0.01),
Aspirin £ 5-BiE#H DM+ Lp (a) BEEIZ2W T Y &~
Wiy FEIZ98.3+41.2% EZE{LIZR Sk b o 7298,
Iy FERITIE89.0219.2% E HEIIKT LT Wi
(p<0.05) 4

NNy FRITIRISEI B ST FEORE W
apo (a) 74V 74+ —4 (S2%, S35, S4#) =&
LTwi, P73y FEITIE aspirin 3 512X D i
HLlp (a) IBESKTLEVWHANE, 7285, —EOH
(15f15 4 6, 26.7%) TiX10mg/dl A EDIETERL,
oD 4F el ELp (a) MEHETH-72 (H4),

TNy FRITEGTFED/ S vapo (a) 71V
7+ —LEFT AL (23611061, 43.5%), =
NoEDOT AV T4 —LEFTAHI080F 9% (90.0%) A%
BLlp (a) MIEBRTH-7, T2, ¥ 7Ny FEIOG
Taspirin I2& V10 mg/dl L LD MAEEMET 2R L
Bk, »FREONEvape (a) TAV 74+ —L%H
TABTIZI0FG 56 (50.0%) Tho7zDiZxtl, =
NEDTAVTA—LEFSLWETIIBAGT4H
(30.8%) ThhH, T TRERDNSIVWTA VT +—L%H

111

4. Aspirin 5 ai#OM+ Lp (a) i@BEOEILL apo (a) 7
4774+ —LEOMFR (¥ 7Ly PRl

mg/dl
(130-} s2 s3 S4

AN

100 -

80 -
80

- -

- T T ]

1] % w #* Al &

40 =
20~

Mme Lp (a) @EMEET, aspirin x5 2k 0 M @EFELL

LWl Eroiz,

0-

5. Aspirin #5840 H Lp (a) iBEOZE{L L apo (a) 7
{1 V74— LEDMFR (F7Nr FR)

(mg/dl)
140- F.S2-4 B,S2-4 $1,83-4 $2,S2-4 S3,53-4

120 - ~_ k
i

60- h-‘-‘-‘ ‘\

40+ '\" . . \
20~ —_— ey
0 - T I

T 7T T 7 T T T 7T
BI A1 Al thEl koA ik
F#, BR, S1®a2EYoaFad B/ & vapo (a) 74V

TA—LEHFTLHETIEMEP Lp (a) BEHE <, aspirin 2k 2
I PR DR T AAE Th A A bz,

TAYAIZ aspirin IZ L AMPBEECRTHBEETSH S
@A ALRT (05).

£ £

AR TIIEBREECREEL AT 58 Lp (a) M
ERFIZBWT, Ao aspirin 512X hiud Lp(a)
IREEARMEDFS%IET T2 I LAmaEhz, 0K

FRORIIZGHGE L D HBETALR, 6 W AKIZBWT
b LTz, MF Lp (a) i#ED KT EEMGIC
BHESHY ZombigEidEs L THFETO apo (a)
D mRNA OFBEEIETFLTD L ERTnw ALY,
FAGE FEEFMBE T Hue/oBEHZ X D, aspirin 2F
FE#EH P O apo (a) iREERIFHIRLT® apo (a) @ mRNA



112

DEBREABLIEDLIETHELTWAEY, 252
HepG 2 hepatoma cell IZ apo (a) EEFDTIE—F —
%3 A L7 luciferase reporter assay®!Z& ¥, aspirin
MIRBEKAFNIZ apo (a) BIETOEHEFE 2K T 5
CEERWELAY, Z0L) RBHRFTOERE, S,
aspirin IZ X M H Lp (a) BEQEKETHRIZEL LT
apo (a) DEEHEHEDOHHIZL 2D THELERS
s,

SHOKRETIIFR, BRI, SIMLLGFEONS
Viapo () TAV 74— L5 BTHFARY TNV F
BoOBIZBWTHIAH Lp (a) BEFBEOBINE o 72,
Boerwinkle 12X A2 & fid Lp (a) IBE%ZRET HHF
D H#90%IL apo (a) OBREHRT-THY, F0H
TN NA%TI-FTHIY 08, Thbby
VTV 4 OEDELEICE o THRE SN B 5 5578%
EDLEENLO, HEROBBFIZBVWTHIHRAL DEE
ERRRICS, 270 7V 4 DR LE, %D apola)
DyFEEMP Lp (a) BEVSEOHBERICISHSE Z L
AIRENTWBRLE, F7 ¥ 7 )Ny FEICIE Lp(a)
DOMHRENSET, B OEEOEER L BRIE
WZEDPHREENRTWBEY, ZDXH%kapo (a) 74
V74 —Ah & aspirin i2X A Lp (a) EEOETR
REDBELTRIFTTHE, FFEDNEVT AV T 4+ —
LRTTNNY FRIOT AV 7+ — L% FT 5B Tik
aspirin (2 & A MH Lp (a) IREOKTRIRIIEEL &
LEMAER OGN, TDX % apo (a) TA VT 4 —
LEHTHHTIE—MKIZapo (a) DEBEHEINE <
mRNA ENSEWEEZ 5N b, T4 bH, aspirin 2 &
% apo (a) DEEEFHOHHIZIE L apo (a) DIELER)
FLHELTBY, apo (a) DEEHENFVEHEIZ
EEOUHIFRIFKELC LY, MH Lp (a) BEDKT
WERE L LD REMENH B,

—k, SEOWIETIE, TTEDKE v apo (a) 7
AV T3 —LFHLTWBIZbboTIMd Lp (a)
BEMNE L, aspirin 2 Wi Lp () BEINETL
TGS —ERIC A H NIz, I Lp (a) BREOHERF L
LTid, kifdapo (a) @7 ) ¥ 7 VIEED#E ) EL
oMz, apo (a) EEF7TLE—S —DLE 5 —EF
ME5ELTwaIZEAHRES TR, fl 21T,
apo (a) BIEF 7O E— % —$EBO—1373E#£ D518
¥ (TTTA) #9 KL apo (a) DEEFHMICEE
L, 0 ELEKLF Lp (a) IBEOHIZIIEDOMHER
Bhsd 51, F72, apo (a) BIEF7HE—¥ —HEED

o R

—014, —49, BLU-2EXEICBIT 5 LR M
Lp (2) IBELBBLTWAZ EDRIEHLNE o728,
aspirin \2 X A1 Lp (a) BEOKTHEIZIIZO X
5 7% apo (a) BEEF7UE—7—DERIPRLTW
LU RN H Y, SRR VLETH S,

Aspirin (35.0E, URHTEZE, NEEL COBIRTEEL
HWIEBOFRE, BROFHICEECER SN TE 2,
ZORFIFIFEL LTI/IMUBEREERICL2EEZLS
NTEEY, Lo L%d5, BT, aspirin i nuclear
factor-kB % activator protein 1 7 & DL E K T & H %
FHET B Z EABHL L R Y200 /NMREEREER
EIELE L L NS ORIV BIIREILEREICBIT 5
aspirin DHEERREE L7256 LT AW RERES RS 1
TWh, SEOMEICBVTEDSN-MHF Lp (a) i
B TRIE D aspirin P’ FOEZE L EH OV EDTH
D, MEBREILERZRT LTEEARTL2oTw5
EEZOLNS,

o

FEGID 7 +0—=7 v FIZTHhEVLZET LI, fE
BT PR IR R A O I s ek, R TR PRI P
REIER BRI OMABE WAL, MIERFLE, Btk
gk, NBIEREY ) =y 7 ORNEZEEE, AL
DFEAEICRBELE T,

X ®

1. Stein, J. H., Rosenson, R. S.: Lipoprotein Lp(a) excess
and coronary heart disease. Arch. Intern. Med.,
157 : 1170-1176, 1997

2 . Djurovic, S, Berg, K. : Epidemiology of Lp(a) lipoprotein:
its role in atherosclerotic/thrombotic disease. Clin.
Genet., 52 . 281-292, 1997

3. Utermann, G.: The mysteries of lipoprotein(a) Science, 246 :
904-910, 1989

4 . Utermann, G, Menzel, H. ], Kraft, H. G, Duba, H. C,,
et al.: Lp(a) glycoprotein phenotypes. Inheritance
and relation to Lp(a)-lipoprotein concentration in
plasma. J. Clin. Invest., 80 . 458-465, 1987

5. Mclean, J. W., Tomlinson, J. E., Kuang, W. ]., Eaton,
D.L. et al.: cDNA sequence of human apolipoprotein

(a) is homologous to plasminogen. Nature, 330 :



10.

11.

12.

13,

B Lp (a) MLFEIZBIT S aspirin DEE

132-137,1987

. Miles, L. A., Fless, G. M., Levin, E. G, Scanu, A. M,, et

al.: Apotential basis for the thrombotic risks
associated with lipoprotein(a). Nature, 339 : 301-
303, 1989

. Grainger, D. ], Kemp, P.R., Liu, A. C,, Lawn, R. M,, et

al.: Activation of transforming growth factor-beta is
inhibited in transgenic apolipoprotein(a) mice.
Nature, 370 : 460-462, 1994

. Grainger, D. ]J., and Metcalfe, ]J. C.: Transforming

growth factor-beta: the key to understanding
lipoprotein (a)? Curr. Opin. Lipidol,, 6 . 81-85, 1995

AL, WO, ARibHESE, EiERE fb D Apo

(a) BEFOBEERICRIZTTAEY) VOB
M4 5 RE. HARBRAKCHFERECEH, 35 1 37,1998
Boerwinkle, E.: Genetics of plasma lipoprotein(a)
concentrations. Curr. Opinion. Lipidol., 3 : 128-
136, 1992

Rader, D. J., Cain, W., Ikewaki, K., Talley, G, et al:
The inverse association of plasma lipoprotein(a)
concentrations with apolipoprotein(a) isoform size is
not due to differences in Lp(a) catabolism but to
differences in production rate. ]J. Clin. Invest., 93 :
2758-2763, 1994

Rader, D. ], Cain, W., Zech, L. A., Usher, D, et al:
Variation in lipoprotein(a) concentrations among
individuals with the sameapolipoprotein(a) isoform
is determined by the rate of lipoprotein(a) produc-
tion. J. Clin. Invest., 91 . 443-447, 1993

Wade, D. P., Knight, B. L., Harders-Spengel,
K. and Soutar, A. K. : Detection and quantitation
of apolipoprotein(a) mRNA in human liver and its
relationship with plasma lipoprotein(a) concentra-
tion. Atherosclerosis, 91 : 63-72, 1991

14.

15.

16.

17.

18.

19.

20.

21.

113

Azuma, H,, Yamaguchi, H., Mima, N., Shirakawa, M,
etal: An in vitro system for identifying agents
capable of changing serum lipoprotein(a) concentra-
tion by regulating the transcriptional activity of the
apolipoprotein(a) gene promoter. Biochem. Biophys.
Res. Commun,, 227 : 570-575, 1996

Menzel, H. J., et al.: Genetic polymorphism of
lipoprotein(a). In : Cholesterol transport systems
and their relation to atherosclerosis (Steinmetz, A.,
eds), Springer-Verlag, Berlin, 1989, pp. 64

Abe, A, Noma, A, Lee, Y. ], and Yamaguchi, H.:
Studies on apolipoprotein(a) phenotypes:Part2 :
Phenotypes frgiencies and Lp(a) concentrations in
different phenotypes in patients with angiographically
defined coronary artery disease. Atherosclerosis, 96
1 9-15,1992

Wade, D. P, Clark, J. G, Lindahl, G. E,, Liu, A. C, et
al. . 5’ control regions of the apolipoprotein(a)
gene and members of the related plasminogen
family. : Proc. Natl. Acad. Sci. USA., 90 : 1369-
1373, 1993

Ichinose, A., and Kuriyama, M. : Detection of poly-
morphisms in the 5’ -flanking region of the gene
for apolipoprotein(a). Biochem. Biophys. Res.
Commun,, 209 : 372-378, 1995

Patrono, C.: Aspirin as an antiplateletdrug. N. Eng.
J. Med,, 330 : 1287-129%4, 1994

Kopp, E., and Ghosh, S. : Inhibition of NF-kappa B by
sodium salicylate and aspirin. Science, 265 . 956-
959, 1994

Dong, Z., Huang, C, Brown, R. E, and Ma, W. Y.:
Inhibition of activator protein 1 activity and
neoplastic transformation by aspirin. J. Biol. Chem.,,
272 : 9962-9970, 1997



114 o R

Effect of aspirin treatment on serum levels of lipoprotein (a) : analysis from the
apolipoprotein (a) isoforms

Masashi Akaike, Hiroyuki Azuma, Ayako Kagawa, Yasuhiko Kanagawa, Kenichi Aihara,
Madoka Matsuyama, Takahiko Iuchi, Nobuyuki Takamori, Tomonori Yoshida, and
Toshio Matsumoto

First Department of Internal Medicine, The University of Tokushima School of Medicine, Tokushima
(Director : Prof. Toshio Matsumoto)

Kazuya Matsumoto

Department of Internal Medicine, National Sanatorium Tokushima Hospital, Tokushima

Ikuro Hayashi
Department of Cardiology, Tokushima Prefectural Central Hospital, Tokushima

Katsuya Tamura
Department of Cardiology, Health Insurance Naruto Hospital, Tokushima

Takeshi Nishiuchi

Kawashima Cardiovascular Clinic, Tokushima

SUMMARY

We have found that aspirin lowers elevated serum lipoprotein(a) [Lp(a)] levels via
reduction of the transcriptional activity of apolipoprotein(a) [apo(a)] gene with suppression of
apo(a) mRNA expression. In the present study, we evaluated the effect of aspirin
treatment on serum Lp(a) level and analyzed its relation to type of apo(a) isoform. Serum
levels of Lp(a) were measured by turbidimetric immunoassay before and after the oral
administration of aspirin therapy (81 mg/day) in 57 patients with coronary artery disease or
cerebral infarction. Apo(a) isoforms were determined by immunoblotting method. In
patients with high serum Lp(a) levels (more than 30 mg/dl), aspirin reduced serum Lp(a)
levels to approximately 80 % of the baseline after one month. Their levels sustained
significantly low even after six months. The effect of aspirin in reducing elevated serum
Lp(a) levels were stronger in patients with smaller-sized type or double-band type of apo(a)
isoforms. The transcriptional efficiency of apo(a) gene is thought to be increased in patients
with these apo(a) isoforms. Therefore, these findings suggest that aspirin reduces apo(a)

gene transcription preferentialy in patients with high transcriptional efficiency of this gene.

Key words : lipoprotein (a), apolipoprotein (a), aspirin, apo(a) isoform, Lp(a) phenotype



