1 & mR RO & OREMN S, Mets
& B HIRE TR O 7= DIl T 5 MER T
ARETDHELHHETAME L,

B. #f7Elik
ARFFEOXBIT 40 - 80 EROEHE AT v
T4 T tE 221 4 (P4 58.6+9.0
W) L7k
e AL E L TIEEART AW (i, BE
TERE, JAFREKARAESE) ATEHlRL, HEK,
(&, IE0H, M, BEHEE % (DXA i (Dual
Energy X-ray Absorptiometry)),
iR 3 £z 4% 3 BE (PWV), g AE G oo 5 (IN
BODY, Impedance i£) % flIE L7,
EhlomiEsR Bz L v iEERH (TC,
HDL-C, TG,), #{t# (FBS, HbAlc),
H{%Ht (ucOC), 77 4 R F 2, hsCRP,
REVATA Y, RUVMCUERZED
130 HAOMWPE 7 7 7 #—2FFE L7,
Mz TAEEFHRERO DI EHE
(DHQ : Self-administered Diet History
Questionnaire ) & & kK i& ® i &
(JALSPAQ : Self-administered Japan

Arteriosclerosis Longitudinal Study

Physical Activity Questionnaire) #11-7-,

C. WroEmR
XRE 221 L OEAERT —FEF 1L,
mikmET—4 %% 2, £/-1 Bdi-vD
FERERT— 2 2R 3ITRLE, 1L
W2 L0, AR RIT 51T DI Mets
W IEHE O0cm B X A2V, 79.8+£9.6cm
Thy, FHNBEHGDMHS 847
27.9cm?, FHMmES 111.5+£16.2/69.9
+9.9 mmHg, FE¥)ZERERFmpEEIL 91.1
+12.5mg/dL, TG 1 96.7+51.3mg/dL,
HDL-C 2 91.1+12.5mg/dL T#h v, AHF
X RITEHINIZIE Mets OR2HT RS T
=T LD TR,

2B, —BH-Y OXRBERRAEE 3
(RS, AT RO ENIT, LAEIZ
it A EEFRFERFEICEBITS 40~70 it
DA & KE R ZTRD TR,

WRERICOVTIIFER 1~4 L LTU
FicE &5,
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=<1

de 8 = 9
ERXE=T
1% Mean SD HAE(E
Fi (%) 221 58.6 9.0
83 (cm) 220 155.8 55
@*E (kg) 221 547 86
BMI 220 225 34  185~25
R # (cm) 221 79.8 9.6 <90
sBP (mmHg) 221 1115 162 <130
dBP (mmHg) 221 69.9 99 <8BS
BMD (g/cm?) 219 0.9 02  BO%YAM
T-BMD 1 219 -09 14 <25
7-BMD 219 05 11
rPWV (em/s) 221 1389.7 2541 <1400
IPWV (cm/s) 221 1411.1 3083 <1400
NEEVENR  (em) 221 84.7 279 <100
RRERAE (%) 221 295 75 <30
%2 cEra s =
MERET—73
akat Mean SD RAE
Ca (mg/dL) 221 98 04 8.4-103
p (me/dL) 221 39 07 25-4.3
TG (mg/dL) 221 96.7 513 30-150
TC (mg/dL) 221 2283 376 130-220
HDL-C (mg/dL) 221 715 17.0 40-69
st s g 3 (mg/dL) 221 91.1 12.5 65-105
HbAle %) 221 52 05 43-58
CK-MB (/L 221 38 18 <52
RELATA (nmol/ml) 221 7.4 1.6 3.7-135
Nk (pmol/ml) 221 1405 395  915-431
B6PAM (ng/ml) 221 02 0.1 <0.6
BEPAL (ng/ml) 221 247 46.4 40-19.0
B6PIN (ng/ml) 221 3.0 04 <30
R (ng/ml) 221 12.6 4.1 4.4-13.7
FFARAIF L (ut g/mi) 221 13 5.7 5-10
ucOC (hg./ml) 221 W 26 <45
hsCRP (mg/dL) 221 0.1 0.1 <03
Apo Al (mg/dL) 221 1689 26.7 126-165
Apo B (mg/dL) 221 985 244  66-101
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<3

1BH=YDOREBERT—4

Hs Mean SD  40-70RADFEHE
BMINER ® 182 2867.0 8989 ND
BT L — (kcal) 182 1805.2 4653 1738
EA=h (& 182 64.1 201 67.35
L=t n (& 182 543 20.9 484
i Sl4 0 (g 182 2494 638 251
Ca (mg) 182 5240 2262 4745
P (mg) 182 1013.1 3279 9765
K (mg) 182 24686 8705 24885
n-3 ® 182 25 1.02 ND
n-6 (g) 182 10.1 36 ND
Cholesterol (mg) 182 2650 1440 294
VB1 (mg) 182 09 03 156
vB2 (mg) 182 13 0.4 147
VB6 (mg) 182 1.2 05 1.98
VB12 (pg 182 78 5.1 b 21|
R (ug 182 3392 1351 332
VD (ug 182 8.7 47 8.28
VK (ug) 182 3074 17115 256
e AR TH- 1=,

Mets 2WrLHETHH TH S HEPH 90cm LA
Fix354 (15.8%), TG 150mg/dL LA Lk
12294 (13.1%), HDL-C 40mg/dL A
tE 1 4(0.1%), ZEfEryddE 110mo/dL LA
I-13 4 (5.4%), sBP 130mmHg L4 |,
dBP 85mmHg LA L 29 4 (13.1%) f£(E
L. UL, WL FE-THDIE5
%4 (2.3%) Th-oi-,

Mets F-fiiftf & L THEDH 90cm LAkt
OITHAHCIRE G L, Al
Fohy, — R EERERIIE LTI ER
EflEA R L, W EICEVE, Iz THERH
90cm EA LD L, o TidsesEmicBL, RA
O EERA % <, n-3 3 LT n-6 REaf!
ZANENEE OB B Z o 1=,

R 2

ERMEBHEEOBEEEIC LY, FH
¥AIEIT 26 4 (11.9%), ‘B &ML 86 4
(39.3%), IF& 107 4 (48.8%) Th-
fr, IEERELEL, FHBES IOER
B0 124 HDL-C % ucOC & PWV 35 LT

07, REEIEEE (PWV) @ cut off
fii 1400cm/scc LA L& R7 D) 88 4
(39.3%) Th-o71-, MEEOHETIE, M
ELHRIIBITAHEEISLHLI LMD,
FBS, VFA, i EICEliiE:, 8K
A EREEEED T

FEE3

Mets ¥ L OVEFHEIEDOIREE TH S VFA
HLUBMDOEFICHEET A LD L LT,
M, (KE, BMI, TF A KRR 7 F -,
HDL-C, ApoAl, PWV @ 7 [AT-7 it &
s,

Mets 5 L OVEHIERIEASHET T L COM A
A Ry b, BERWFOIHERIT 208 LRw
LIHREVATA RNy MU IIERER
LA RDHIRNT EAVHEAL -,

fER 4

73, VFA BLUBMD oliFIZEET5
THRTD B, KB, 774 RRIZF 2,
HDL-C, PW @ 4 [ T-ZOWTTF—# %
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BT B MEHOHE R L £ 62 BMD O@EfEiZ- 725

(1) MEORY %, ZOZ ENLIEEIE Mets ICAIC, *
AT & VFA 35 L U'BMD Ih 4 570 IE4ERE 7= BMD (ZIXIEIZfERT 2 (M1 B LUK
T4, Thbb, (KENHDH L VFA L 29,

R r®OVFABLUBMDIZX T 285

PR R BAE % (VFA) B &HE (BMD)
cmz (r=0.681, p<0.001) _g/cmz_ (r=0.279, p<0.001)

.‘ AR RO — s &
B2 mmes g mpEE)

Metabolic Syndrome THEREF Osteoporosis

NI A EmiE
(r=0.681, p<0.001)

s B
(r=0.775, p<0.001)

BMD
(r=0.279, p<0.001)

(2) TTF1BExrF0liEE TTARRIF & VFABLUBMD i
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fAEnamBEeyLTs (M3), T72bb,
frffzz%/mﬁﬁm\mAbﬁww
HKELEZLT L L HIC BMD O&EIZD
BWb, ZOZENLTTARRIF LD
K F i Mets \Zfic, £7- BMD IZIXIEICfE
M+s (M4).

*DZT74W$9%ym¢%KmT6
PEGIIARES LU BMI o L THERA
A 242 (M5).,

F1-TF 4 KRR 7 F OISR
LY & UTIL VRA, (RIGIAER, RERIZxE
LTHAAERAMBEEZETS (H6).

BRI xT 285 L LTI, TG 2
A ERAHEY, £/ HDL-C IZI3FE

RIEMBEERT S (7)), B, RE~
—h =T A EIZ W TR 8 IZRT
73, /7‘41“7??4-/{1 HbAdC # L X
hsCRP iZxt L THEAHMBLY 27 5.
Mkm5774ﬁ$ﬁ%/wmﬁ@ww
Behl, BRERE, BEGHRY, RIE~—7
— O L OEO ERLEREE 2B
%L, BMD @it 723, ¥hbb, 7571
R F o OIS INEZENENS O, #H
PG R, mIE, @R/ 2 Mets (2
iz, £7-BMDIZITIEIZEMT 5 (1K 9),

3
@7%“4ﬂ€?~7?:/0>VFA£J:UBMDl:i‘a“d'%nEﬁEf

REAE AT (VFA)
(r=-0.370, p<0.001)

# %% (BMD)
(r=—0.257, p<0.001)

T T T T T
000 500 K0 1500 !ﬂw 00 n»®

FTT«R22F >

T T T T T
300 W00 1500 000 2500 000

FT4RAIF
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ARy RO—LE
B4 mynszes Loy g B R E ()

Metabolic Syndrome TERF Osteoporosis

. BMD
FFaRRoF R

MfigAE R
(r=-0.370, p<0.001)

e
(r=-0.398, p<0.001)

B5 7TARRIFoDFEIZRTEEE

®E BMI

(r=-0.347, p(U.OOI)_ (r=—0. 330, p<0.001)

T T T T y y T T T
000 2300 00 amo so0 1000 500 2000 2500 3000
FT4RRIT
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A o KR F L OISR AT 25

RERAE AT (VFA) XL S i

(r=-0.370, p<0.001) % (r=-0.410, p<0.001) cm (r=—0.398, p<0.001)

LD

0y e

i

e

-
-

]

T T T T T T g
[T} ] a0 m PN AN oe ot W e Bm @@ D B

TT4RAITY, TTaR2IFY PT4RAIF

X7 _. .
TTARRIFUODRERERSICHTHEE

TG HDL-C
mg/dl (r=—0.454, p<0.001)  me/dL (r=0.500, p<0.001)
!

T T T T T T
a0 100 w0 500 00 700 2000 aoe 500 000 1500 2000

FTARKIITF FTARRIF
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TTARRIF o DRERE - RET—H—
8 e Y 5B

HbAlc hsCRP
~ (r=-0240, p<0.001) mg/dl ~ (r=—0401, p<0.001)
02004 DDCD
% » o

s ool
T T T T T
000 500 1000 1500 000 2500 000 000 800 1000 1590 000 2500 3000

FTARRIF TPrARROF Y

_ ARy oo RkO—LE
9 mymszar Lok B EE )

"E

(r=—0.347, p<0.001)

BMI ——( FTAaRRIF}
(r=-0. 330, p<0.001)

PR il s A

(r==0.370, p<0.001)
R RER, %

M /E (sBP)

(r=-0.194. p=0.00

b

(r=-0.410, p<0.001)
i B
(r=—0.398, p<0.001)

PWV (Right)
(r=-0.154, p=0.025)

v

" |res
TG Apo A1 § || (r=-0.182, p=0.007)| hsCRP
(r=—0.454, p<0.001) | (r=0389, p<0.001)|| HpAte (r=-0.401, p<0.001)
HOL-C § Apo B | (r=-0.240, p<0.001)
(r=0.500, p<0.001) | (r=-0.356, p<O.001)|
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(3) HDL-C »Bi&

HDL-C & VFA 3 X U'BMD (X fiERe Al
A %72 (K1 0), 785, HDL-C
O VFA LEROKAKE L7263 L
L iz, BMD O@EfEIZ 2785, 5T,
HDL-C @£ Fix Mets {281z, 7= BMD

E

Zat L TIRIEICERT S (K1 1),

1 2ickLHbnd, HDL-C OEfEIZ
Mets FREEAOI(LAE 6T & L bl
BMD O ifEIZ 27235, LA Edne, HDL-C
OIETFiX Mets (ZAIZ, £7- BMD (ZIZIEIZ
EMRT %,

10
HDL-COVFAE LUBMDIZX I 55

PR B oo I (VFA)

emz (=-0421, p<0001)  ®/om*

## & (BMD)

~ (r=-0.159, p=0.021)
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ARy orO—LE

X|11
BHERESEDEEREEMEG)
Metabolic Syndrome T ERF Osteoporosis

R AR R E
(r=-0.421, p<0.001)

i B
(r=-0.406, p<0.001)

BMD
(r=-0.159, p=0.021)

ARy b0—A&
S D & B B3 5

*E e
(r=-0.405, p<0.001 ) BMD

BMI (r=-0.159, p=0.021)
(r=—0.411, p<0.001) .

X]|12

PR iR A A FFaRnoF0
(r=—0.421, p<0.001)  (r=0500, p<0.001)
REERA % f2E

(r=-0.443, p<0.001)  (r=—0.406, p<0.001)
HbAlc

(r=-0.172, p=0.011)

TG hsCRP

(r=-0507, p<0.001) (r=—0428, p<0.001)
Apo A1 B Apo B

(r=0.898, p<0.001 ) (r=—0.408, p<0.001)

LHEREMAMEZZETD (41 4), 62

(4) PWV D4 PWV OISR xh3 2 B 502 PWV &5

PWV i BMD & 47 #1408, ucOC & W R x4 2 B IEEE A S e EAI R 2
AEMRIEMME 2345 (41 3), £/~ PWV 5 (41 5), BHEHIxT 5L LT
D, (B, mECHT D530 ThHh X, PWV BSOS B0 EARE %
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Y15 (1 6). £7- PWV ORRE B ucOC @fi & 72 v, FREFRCICBEES .,

FORE~-—I—IIXTHEE5L LT, DI LD Mets EEHIEEORIE -
PWV X TG # L hsCRP & & # 7 IEAE 12 PWV 23 fET A 2 LAVHBR L7 (X
PETA (M17), 18),

ELES, PWV O&EfiiE Mets A
OFEfE LT L L HIZ, BMD KL

13
= PWVMOBMDFE LU ucOCIZxtd 55

B®|E (BMD) Undercarboxylated osteocalcin
(ucOCQ)
&/em? (r=-0.281, p=0,007)  n&/ml (r=0.141, p=0.039)
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R14PWVD F il - (545 - ME I T DB 5

F# BMI AR 4% #A 1fl FE (sBP)

(r=0.553, p<0.001) (r=0.273, p<0.001) mmHg (r=0.649, p<0.001)

X115 PWVDREIAZEREICK T HE 5

PIBRAE RS E X (VFA) LY RS [ L

cm? (r=0427, p<0.001) % (r=0.280, p<0.001) cm (r=0.330, p<0.001)

) |
L] |

ha% % °
20°%8 o
£ o

(]

& s ¥
i onf':o::c&.:%n .
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E16  PWVOHERKHIZX T HEE

FBS HbAlc

FBS (r=0.308, p=0.001) HbATG (r=0.265, p=0.003)

X117
PWORBERHPLUORIET—H—IZTSHEE

TG hsCRP

mg/dL (r=0.238, p<0.001) meg/dL (r=0.290, p<0.001)

as00 o @® o0 00 =]
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ARy oRkO—LE

<
ftﬂflil

Ll Eod)

WA R ER N
Tz 9,

REaFLHr L1 9&7
D, Mets b NI OZFRTZTICR £ - C

BMD OHiNA=S4%5, LirLN
BARNG OFFED6, el & HbAlc,
TG Mg, fim/E, & CRP #2174

18
= »
BAEFRIE L D 7R BB E 14 (6)
F s
(r=0.553, p<0.001)
i Cow >
(r=0.147, p=0.032)
| BMI
(r=0.273, p<0.001)
sBP
_(r=0.649, p<0.001) |
RRAE I MmN FTr4RxoF R
(r=0.427, p<0.001) (r=-0.154, p=0.025)
2N R i [ ;
(r=0.280, p<0.001)  (r=0.330, p<0.001)
FBS HbAlc
(r=0.249, p<0.001) (r=0.325, p<0.001)
TG hsCRP
| (r=0.238, p<0.001)  (r=0.290, p<0.001)
TC Apo B
(r=0.260, p<0.001) (r=0.167, p=0.014)

THEn L
ETT 4 RR T F D pAs

LT
i

& BMD L ETED,
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ARRYyH o RO—LEBHREREED
EEEEEDEED

19

{EHDL-C M fE

ETGhE

[ YilE3

PWVLESR
(BhARFEL)

C_PREBER

FE i

#EhsCRP

BMD{ET

T I 1%
EHbAlc

FTARRIFAETFT

BMDi# 0

B EETTTEE Y
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D.E%3

RS OIERA(E S ff btz s
Tik, @EimE OREBHEC TRHE O EE
T2 R L Tuna, AdmdEdmi T+
123 Titied, BhiCXB3 05082 5B
T, LniZE QOL 2 #ERET B0 B
UL E s E O B SLA R T O 5,
tHERBV A HEFF T D - i b A
EHNEFETHSD, FOHIZEBWTEH Mets
FRHERRIT K 0 BUREE(L 2 5 Lo A R
~BAERCHERIFIZ L A ANTHHT - RBAE 2
THILLRZEREBTHY, EEET
T Mets xR & L TRV T TV 5,

LB DICIT, BHEBEMSED
Mets Ll A CEHRKER TH D, BHEEIC
LD BT FELAINIZ 10%A53ET L, 30%
IXAETERREENME T S O%-IEE 726
L, QOL ZfAET 2, LB TIIMEER L
oz, Bi-E DREICHLEY sy
KBTHD,
Mets DI L 720 5, BEAGEHCIREACEN L E
O & BB T D Z LAVRENTEY
HHBECBIT 2 BEEOE TR Y =
7 D RIZERE 5 2 2 AEEMITE . L
ML B, Mets BWERBHICE 2 5 %80,
IRGICHE L= TERTF W TR
(272> TV, £7- Mets (TiERET 5 &
WAREE(L A 295725, BINREE(L & B HERE
& DOILERTIZBIT 28 & L Ttk
REL EORINE LTORBEA b L RATER
ShTWd, BEMIZIZ PW EBERIC
THEH S 7 90 FEARE & o BE T LT A
HE (1 F0ED) & HBI#L, hsCRP S h b
PTLHELTWLILOBENRH B,
(Tomiyama 2005)

EHIZ IL-6 DL AL T & 5y
THIL, FURIEREEHIRED TEIZ %)
RKBHDAEERSH S L ST (Ding

2008),
£7- hsCRP @ EH2ME BMD, wfiiEiz
EblzbT & &h, BENRESERIETE
B EAASEEOEER T THH L ENT
VW% (Koh 2005), =6izix, bR L
A<—H—8-is0o-PGF2 a ® L5 & BMD
DETIHMEELTWE EOMENRH S
(Basa 2001),
WO EHERE B E T, PR e A K
LA<w—N—TdhHd Vit A, Vit C,
glutathione peroxidase 2MET L Cu A &
= (Maggio 2003), @&k e L T
HEWVD, MMAT, Bt TR SRR,
FEBBEO BBV TIE, IL-6 & TNF-a
D bEFEFRIN~—H—CTX OTCHEAE
BRRZFBH HILD & SN TWb (Tomiyama
2008), EHITEE(LA PL AR Wt R 7
TAGEEREL, BEROET & §Wiy
DTLEE H 7= 57 (Manolagas 2007) &
Vbt TV S, E—HTI, xxihk
BNRAE(LAEIC X 2 MR TIZ L 0§ ol
b 8 & 2 6 % 35 & v )
(Bagger 2007),
ZD X DI Mets & HLEBRE 1 T R SEREHE )
L L FROFTREMSER S TS, L
L, AFREFES R 613, Mets & NEERSRE D
B TICBE > TV AR ER N
TT4RR7FLDETIZLED, BMD 01
#8245,

Lo LINIBHRRG %R 5, s, o
HbAlc, & TG ifufig, mf/E, & CRP %
£7 5L BMD DK TF #3877,

Mets O TFEHE Tt BMD 1288 L, &
FLRME A OF 38 L 722V A% Mets A5E{T L Tim
BHREL L, BREE(LZ K7L TL D&
BMD {HMETF L, BHRELLE LT 50T,
Mets & HHIBMEIXHFR T L L2 5,
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SHOFEEE LT, NBIELOZERD
EOSLWOREDLON, FOLHE0LO
WIRAERRET 5 = L2 L 0 RAndfiah e BhRas
(ENFERENDONEHRBTLILELRDHD
NG AMER T EIUINEIE 2 E O <
WORIR T E = TRETIUL LV 0 H
B4+ 50T, NREVZHEEE T5@8E
ExRiTrTREL 2D,

E. 5

Mets (23 & 722 RIEAGLS O EHE O Bl
TTEhERZi CAuE, TRE - BRI
B EOPIENSAIREE 72 0, BAREE(L &30
IETE 3, BREE{CASHIE TEAUTEHER
FEIL BBV, REE(LD DI

Bl YO AL v Mets OFIHAERIC
BTN OEREFi SRV &
NEETHD, Lo TLMEFRA
v R RIR O HE DR B L OVEHLEE
M i e SRR OATE SRR OB LA AT HE
LB,
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Possible risk factor for postmenopausal women:
Postprandial hypertriglyceridemia

Remi Yoshikata, Yuko Miyahara, Yoshiko Onoe, Hiroya Okano and Hiroaki Ohta
Department of Obstetrics and Gynecology, Tokyo Women's Medical University, Tokyo, Japan

Abstract

Aim: To explore the clinical implications of postprandial hypertriglyceridemia in postmenopausal Japanese
women.

Methods: Postprandial blood samples were collected from 91 women at their initial visit, with fasting blood
samples collected within the following month to examine their lipid profiles. These women were grouped into
normotriglyceridemia (fasting/postprandial triglycerides [TG] < 150; n = 36), mild postprandial hypertriglyc-
eridemia (fasting TG < 150, postprandial TG = 150, <225; n = 27), moderate postprandial hypertriglyceridemia
(fasting TG < 150, postprandial TG = 225; n = 19) and hypertriglyceridemia (fasting TG = 150; n = 9) by using
225 mg/dL as the cut-off value for postprandial hypertriglyceridemia.

Results: The subjects were 54.1 + 7.8 years old; their duration of menopause, 6.0 + 7.7 years; body mass
index, 21.4 + 4.0 kg/m’; postprandial TG concentration, 189 + 110 mg/dL; and fasting TG concentration,
109 = 50 mg/dL. Approximately 50% (n = 46) of the women had normal fasting TG (fasting TG < 150), but high
postprandial TG (postprandial TG = 150). Approximately 10% (n = 9) of the women had hypertriglyceridemia
(fasting TG = 150 mg/dL). In those with postprandial hypertriglyceridemia (n = 46), postprandial TG nega-
tively correlated with high-density lipoprotein cholesterol (HDL-C), while fasting TG showed no such corre-
lation with HDL-C.

Conclusion: Postprandial TG may provide a better understanding of lipid metabolism in postmenopausal
women.

Key words: coronary heart disease, hormone replacement therapy, hypertriglyceridemia, postmenopause,

postprandial hypertriglyceridemia.

Introduction

A decrease in the circulating estrogen concentration
after menopause causes abnormalities in lipid metabo-
lism leading to an increase in the incidence of ischemic
heart disease in postmenopausal women. The results of
the Women’s Health Initiative, a large-scale random-
ized control trial,! demonstrated in 2002 that female
patients receiving hormone replacement therapy
(HRT) were associated with a hazard ratio of 1.24 for
coronary artery disease, indicating that estrogen does
not confer cardiac protection.

Although estrogen decreases low-density lipopro-
tein cholesterol (LDL-C) and increases high-density
lipoprotein cholesterol (HDL-C),>* it also carries the
risk of ischemic heart disease and stroke partly because
of an associated increase in triglycerides (TG).* Hyper-
triglyceridemia may decrease the size of LDL particles
and contribute to an increase in insulin resistance.” All
of these factors may therefore lead to the development
of arteriosclerotic lesions.

Postprandial hypertriglyceridemia is also consid-
ered an independent predictor of ischemic heart dis-
ease.” We therefore compared fasting and postprandial
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