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ABSTRACT

This study was performed to investigate the risk factors for coronary heart disease in elderly women. Seventy five elderly women
over 65 years of age participated with 35 clderly men over 65 years of age, 40 middle-aged men and 31 middle-aged women as
control subjects. The percentage of body far(34.1 + 5.6% in elderly women was found to be significantly higher than in other
groups and their waist/hip circumference ratio( WHR) was higher than in middle-aged women. The concentrations of plasma total
cholesterol and LDL-cholesterol in elderly women were higher than in other groups, TG concentration higher than in middle aged
women and HDL-cholesterol % lower than in other groups. Plasma cholesteryl ester transfer protein{(CETP) activities of elderly
women were significantly higher than in middle-aged subjects, but were not different from those of elderly men. Plasma
Apolipoprotein(Apo) A-I level in elderly women was higher than in middlc-aged men but not different from the other groups.
Differences among groups were not great in Lipoprotein(Lp)a) levels. CETP activities were significantly correlated with age, body
fat %, total cholesterol, LDL-cholesterol and Lp(a). Therefore, it appears that the increased risk of coronary heart disease in eldetly
women is due to the increase of body fat, central adipose distribution, serum total cholesterol, LDL-cholesterol and CETP activities.
(Korean J Nutrition 32(6) : 732~738, 1999)
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Table 1. Age and anthropometric indices in subjects

+
o A
- TA
7.

A2

-0]E.

P
o,
ol
o
38
o

T

B oy Aoz 93
. JE]HE =9le] 44 BMIZR H|qE
2 A7 Yejzt &5
= zﬂz]m-alz_. A
¥ 2 BMIE At

A2} 2 g0~
TP ATl = 28.6
85/11] o] ZV‘LOH A" Fah-gle)
21,7+ 9%, AAlzle] AL 295 & 7T2%E Wagl o]

= & A7 AT vlEEe qaegle) Ao B
°d~‘rL EH*JOI A =0ch AXFEHFE Azl v FRpE
o] foshAl EA UeRdt) Ley 59L& 21~794 A
10343} 19~634) 3%} 13198 o= A+ Zﬂ} @
A7 QAR AR 13% o wa, AXEe 50%
o wor, #7F F 948 HE A oJ4uo Ak
20% v =tttz Basignh B AP E GAb =T
o] AR} =RIFuTt HAdeko| 35% Wotar, AR
50% ¢ wstem, #H7 F o2 w7 A oJdu} H=
whgo] 25% o 'A el Ley $72 A7 fAlgk 2
A& eI FEl el ozl Ae Fd YT
of Wl fejstA Eakot =g Galwds F29 xe)s}
fAct.

WHR2 oz} =032 ofzt 2 vl 9814 =
gtom @2l S3THs o)7t givit WHRS AAHe
ZE e, @xle] o~°r 1.0, =t} 7394 0.8 o]4to]
Hel A¥AAARY EMo] gonz B Cﬂ?ﬂw?—] o

A 20172 v A «‘ﬁt’ré% o HEAl =8
ek, AFol HTkR Haz vfeld] & °hd.-EJ 2}017} il
o0t A ZEHEE Uo)7t EFE ol ® JAg
A2 Adg gy #HE N2 profile2 B3] 2 -
DR 4EH A3 20 FH J3F e a7
A gt aEy 57 ool ol A E Xuke] Fo)ek

ol
)
=AE
ol &
o o
=
)
b rlr
i,

2
>,
o
o e

body mass)2 7HAs)
]“ <]

£7o] F

25 e

)
r o
fu

+ 1.4%%°

N
o‘l- I,

Middle-Aged Elderly

Men(n = 48) Women(n = 31) Men(n = 35) Women(n = 75)
Agelyr) 436 14 9.6 41.7 £10.8° 696 + 6.1° 68.0 + 4.8°
Height(cm) 169.1 =+ 55¢ 1587 £ 55° 1643 £ 6.2° 151.8 + 44
Weight(kg) 661 +£10.1° 575 + 84 641 +10.7° 553 + 8.0°
Body Mass Index 233 + 2.5° 219 + 2.1 237 + 3.1% 249 £ 29°
Body Fat(%) 233 £ 57% 252 + 56° 209 + 5.8 3401 + 56°
Fat Mass(kg) 160 + 5.1° 134 + 39 13.7 + 5.8 201 + 6.0°
Lean Body Mass(kg) 514 + 55° 39.2 £+ 42 495 + 6.8 375 £ 34
Waist{cm) 814 + 7.2¢ 686 + 6.3° 88.9 +105° 859 + 9.1°
Waist/Hip Ratio 0.85 + 0.05" 0.76 £ 0.05° 089 = 0.06 0.85 + 0.05°

Values are mean + 5.D. Different superscripts in the same line indicate significant differences(p < 0.05) among four groups by Duncan's

multiple range test
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Table 2. Correlation coefficients between percent body fat and anthro-
pometric measurements in subjects

Middle-Aged Elderly
Men Women Men Women
(n = 48) (n = 31) (n = 35) (n = 75)
BMI 0.583*+ 0.467** 0.677% 0.879%**
LBM -0.301% -0.250 0.373 0.126
Height -~ (0.497+** -0.038 0.284 0.005
Weight 0.031 0.146 0.669** 0.746%**
Waist 0.393** 0.361* 0.844%%* 0.237*
WHR 0.267 0.305 0.765%++ 0.133

BMI: body mass index, LBM: lean body mass, WHR: waist-hip ratio,
*p < 0.05, **p < 0.01, **p < 0.001

Table 3. Plasma lipids concentrations in subjects
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3. Cholesteryl Ester Transfer Protein 28
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Group Middle-Aged Elderly
Nutrients Men(n = 48) Women(n = 31) Men(n = 35) Women(n = 75)
Total Cholesterol(mg/dl) 159.3 - 43.0° 1219 + 338 1584 +31.1° 1844 +41.8°
1.DL-Cholesterol(mg/dl) 101.0 + 441" 66.7 =+ 34.3" 90.9 £ 21.5° 1174 & 38.0°
HDL-Cholesterol(mg/dl) 411 +13.6° 456 =+ 10.6™ 52.1 +22.3° 51.7 +143°
HDL % 279 118 399 +130° 325 + 94° 286 + 7.6°
Triglyceride(mg/dl) 857 £1325° 479 =127 76.1 +38.1° 76.5 £ 32.7°
Atherogenic Index 3.46 £ 2.6° 183+ 1.2 229 £ 08* 275 £ 1.0%

Values are mean + 5.D. Atherogenic Index: {(Total-chol. - HDL-chol./HDL-chal.), Different superscripts in the same column indicate signi-
ficant diffarences(p < 0.05) among four groups by Duncan's multiple range test
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Table 4. Levels of plasma Apo A-l, Lp(), and activities of plasma CETP in subjects

Group CETP(%) Apo A-lmg/d)) Lp(a)(mg/dl)

Middle-Aged Men (n = 48) 25.3 = 10.0° 117.7 + 24.9° 9.5 + 9.4°
Women (n = 31) 225+ 80° 125.1 + 249" 9.7 + 8.6°

Elderly Men (n = 35) 283 + 13.1% 1324 + 17.6° 84 + 7.3
Women (n = 75) 32.1 + 15.3" 1289 + 19.8° 9.7 + 9.4

Values are mean + S.D. Apo A-l:

Apolipoprotein A-l, Lp(a): Lipoprotein (a), CETP: cholesteryl ester transfer protein, Different superscripts in

the same column indicate significant differences(p <{ 0.05)among four groups by Duncan's multiple range test.

Table 5. Correlations between plasma lipids and anthropometric measurements in subjects

Total-C HDL% LDL-C TG Al Lp(a) Apo A-l CETP BMI BF WHR
HDL-C -0.538*
LDL-C 0.917** -0.760**
TG 0.248** -0.173* 0.046
Al 0.399* -0.804** 0616 0.134
Lp(a) 0.271%* -0.165*% 0.285%*  0.022 0.196**
Apo A-l 0.274**  0.064 0.169* 0059 -0.081 0.015
CETP 0.288** -0.017 0.200**  0.038 0.102 0.164* 0175
BMI 0.322*  0.186* 0.260*  0.187* 0.090 0.017  -0.084 0119
BF 0.333**  0.167* 0.283*  0.137 0.053 0.033 0.050 0.192* 0.666%*
WHR 0.353* -0.330"  0.300*  0.324%  0.202* -0.030 0.026 0.065 0.444*  0.199%
AGE 0.378% -0.240%  0317* 0.129 0.073 0.026 0.155* 0.216*  0.360%  0.379%  0514*

Al: Atherogenic Index((Total-chol-HDL-chol.)yHDL-chol.), Apo A-l: Apolipoprotein A-l, Lp(a): Lipoprotein (a), CETP: cholesteryl ester transfer
protein BMI: body mass index, BF: body fat, WHR: waist hip circumference ratio *p < 0.05, **p < 0.01

Bl & A b AAbal BAoa] AR FEA S} G2
B T paal], DAY - DRYLAE G4 F B
o= A 3t 9% meby CETPEY S 4417171 9
SAE A ZFA2AE AT et AP
oT 445 BT A%

4. 8% Apolipoprotein A-1 & ¥ Lipoprotein(a) &<

% Apo A-1 559 Lp(a) 5% Table 49 2t} 8
% Apo A-19] ¥ AR} w=91Te] E TIE Ale)s}

gt Tl AR TR o stA w=Uth B d el A
Az} =14 Apo A-19] FE7} w2 ol-f 2 HDL- =48
2HZ9 45E § F Ut Apo A-I& HDL- &2
29 FQ ojxAghidelr 84 LCAT &44H529] co-
factor24 CETPEAH S4adAE Jehles Aoz
aHA Ak ?

2% Lp(a) = 7 T3 #9988 Aol7h qloirh.
Lp(a) $5< AF3t vudToA o] WlEr} 2~
eVt =iz, @ AEdsty) g $23 449 53
o84 EHHY Agasio] B = v} oW o)eh= i
Nascetti 52 4€32#3} Lp(a)ol 23 Brisighella
ST A] 644 o) 4F AAF 1=919] Lp(a) 3=/} A¥gnd3
747 EA; wQla) frojgt Zpolrt gigien, Lp(a)7t of

s Ao daaAT e E Lpa)E 48

SE!
—
2le]

'E'.
=
g

TAge] EFHolm 4d¥]l APaqleldhs FAZ Al

A ¢ gota e}, =8 Simon $%& Dubbo @74
A 604 ©]4 %] 271485 o= 3 Ak |7 g3
AEdAgo] e A ¥|gle AdaAag Jh AR
9] Lp(a)9 =7} 4z o H9kon} £98 o=
oo, tF 248 BdoA A@eAge] EYXE=
o], THY(EAD, 7158, HDL - FH~HE, 24
helern, & ZHLHET Lpla)s A8AA8s Ja
A7 vk Badigict, a2y B delA= Table 5
A BXo] Lpla)= ¥ 2HE % LDL-SH=HE, &
WASAF, CETPY Ha8BAE Uehfo] A8ty
o APAEZ FE & AoE Algdd

5. B yEAY
A% R AAASA % EF AdFE Y FHABAE

Table 5% 2t} A% iﬂ"]ﬂ%"(r =0.379), BMI(r = 0.
360), WHR(r = 0.514), % E#28&( = 0.378), LDL
- ZH2HE(r = 0317, CETP(r =0.216)% 2 A4
A 7 e Aes veiky, HDL - ZH28E %(r
= —0.240)¢F= ¥ JATVBAZ M= ez ey
b AR 2 BMI(r = 0.666), WHR(r = 0.199), & &
#2HE(r = 0.333), LDL-Z# 28 E(r = 0.283).
CETP(r = 0.192)¢ 48247t 93, BMI= WHR(r



=0.444), 2ZH2HZ(@ = 0.322). LDL- S8 2HS(
= 0.260), F4A(r = 0.187)7 AdaaA7} glon,
WHRS & 2d2HZ(r = 0.353), LDL- 2882
=0.300) 2 FHAHr = 0.324) 59} Ao ARAAE
7HAE Aoz et HDL-EdAHE %& LDL-
ZY2H8E F=@ = -0.760). TAALc = -0.173). Lp
(a)(r= -0.165) T=9} BYAFAE 7149, LDL~Z3
~2H % FE= Lpla)(r = 0.285). Apo A-1 (r = 0.169),
CETP(r = 0.200)¢} A9 J#ABA7 & Ao Y
t} Lp(a) ¥%E CETP(r = 0.164) ¢} RATFA7 Qe
Aoz Vet Baumgartner 598 AR Blgk
287t el 7 AEEAZE en W 2% HDL -3
2HEL SR FaR oA vt A REF AA4E
TAZF ek R osls3e}. Haarbo 578 o)z =98 1)
do AALEE GFXEA 7l JABA} =5
AAEFHIL, TG ¥ L 717 ARl AN BEE Adn
23] 984 e FEFH 2T A profiled] ¥}
A 7] AlAlsTH

u]
29 ¢

a2E

oz} =QleA g A3 FTIE &9
2 AVt 654 o)k ¢z} wQlE 75 E, HlATOR
A 654 o)A FAF =9l 359, 400 Hd AT 481,
49 AT 3189 & 18998 o= dtod AA
2 By E uelsta, 94 FE2HE Al godie g
4 XA 2 A 92 22 gadd vAE
AL BN ZHE g okstd gL 2

D) AAGFE oIz} welFe] UE BE TERL} fro
A 2o H, WHR oz} =Rlo] d oA ZET &
o &HA EA Ve

2) 8% % Fd 2 g3 LDL-FH2HE 55 oz
=ldo] Bl HIF) fr9] 8 oo, BAAY vE
= ZFd oAl 3 =%tx, HDL-ZH28H2 %= &
o w3 fostA EA et

3) g% Fe=HE AAE ALA7= CETPY &4
T 9zt =21F0] @A =7 T falFt Aol fljle
U Ed izl Bl st w4 Ve

4) 8% Apo A-19] FEE oA} 29T Fd AT
o HlgjA e =y}, YAt wlE @ ozt FEETE &
23 Ato]7F G, Lpla) B=€ Zt £t 79 & Ao
7+ YA,

5) z+ Mi17ke] ARAAS BN& £ A7 9% CETP

B

(=¥

£ B S TE 32(6) 1 732~738, 1999/737

A= U], SAdE, F S92HE, LDL -~ 2H
Z3 Lp(a) F=ot Aol g4 v

o143 AFdA &} el A AERA KB40 F
7Whs AL AALEY 571 BRAe] S0 €% £
#~HE, LDL-Zd4HE9 571 € % CETP &4
T F7lol whE S 2HE AAY @l 71EkE AR
HaZ},

Literature cited

1) Philosophe R, Seibel MM. Menopause and cardiovascular disease.
NAACQ Clin ISSu Perinat Womens Health Nurs 2 441-451, 1991
2) National Cholesterol Education Program. Summary of the second re-
port of the National Cholesterol Education Program(NCEP) expert
panel on detection, evaluation, and treatment of High Blood Choles-
terol in Adults. JAMA 269: 3015-3023, 1993
3) Thompson CJ, Ryu JE, Craven TE, Kahl FR, Crouse JR. Central adipo-
se distribution is related to coronary atherosclerosis. Arterioscler Thro-
mb 11: 327-333, 1991
4) Krotkiewski M, Bjrntorp P, Sjostrom L, Smith U. Impact of obesity on
metabolism in men and women: Importance of regional adipose tis-
sue distribution. J Clin Invest 72: 1150-1162, 1983
5) Mykkaneb L, Laakso M, Pyoralal K. Association of obesity and distri-
bution of obesity with glucose tolerance and cardiovascular risk fac-
tors in the elderly. Int J Ob 16: 695-704, 1992
6) Eisenberg S. High density Lipoprotein metabolism. J Lipid Res 25:
1017-1058, 1984
7) Tall AR. Plasma cholesteryl ester transfer protein. J Lipid Res 34: 1255-
1274, 1993
8) Tall AR. Plasma lipid transfer proteins. J lipid Res 27: 361-367, 1986
9) Hoppichler F, Kraft HG, Sandholzer C, Lechleitner M, Patsch JR, Uter-
mann G. Lipoprotein(a) is increased in triglyceride-rich lipoproteins in
men with coronary heart disease, but dose not change acutely fol-
lowing oral fat ingestion. Atherosclerosis 122: 127-134, 1996
10) Hong Y, Dahlen GH, Pedersen N, Heller DA, Mc(learn GE, De Faire
U. Potential environmental effects on adult lipoprotein(a) levels: re-
sults from Swedish twins. Atherosclerosis 117: 295-304, 1995
11) Hughes JK, Mendelsohn D. Serum lipoprotein(a) levels in normal in-
dividuals, those with farnilial hypercholesterolemia and these with co-
ronary artery disease. SAMJ 78: 567-570, 1990
12) Uterman G. The mysteries of lipoprotein(a). Science 246: 904-910, 1989
13) Hong SM, Choi 5Y. A study on meal management and nutrient in-
take of the elderly. J Korean Soc Food Sei Nutr 25: 1055-1061, 1996
14) Lee K]. A Comparative study on the eating behavior in Inchon: the
elderly living in home and the elderly nursing home. J East Asian of
Dietary Life 7: 221-232, 1997
15) Cho Y5, Lim HS. A survey on the food habit and health of the aged
in a middle city. 7 Korean Soc Food Nutr 20: 346-353, 1991
16) Son SM, Park Y], Koo JO, Mo 5M, Yoon HY, Sung CJ. Nutrition and
health status of Korean elderly from low income, urban area and im-
proving effect of meal service on nutritional and health status I. An-
thropometric measurements and nutrient intakes. Korean J Community
Nutr 1: 79-88, 1996
17) Kim JH. Characteristics of life patterns and eating behaviors of the long-
lived elderly people in Kyungpook Sung-Ju. Kyungpook National Univ-
ersity Master Thesis, 1999
18) Lee JH, Kim HS. Comparison of nufrilional status and immunocom-
petence of elderly women in urban and rural area. Korean J Nutr 31:



738 /4 R} 1] AR wpF= E9 L E A}

1174-1182, 1998

19) Song Y5, Chung HK, Cho MS5. The nutritional status of the female
elderly residents in nursing home. Korean J Nutr 28: 1100-1116, 1995

20) Park Y], Koo JO, Choi KS, Kim SB, Yoon HY, Son SM. Nutritional
and health status of Korean elderly from low-income, urban area
and improving effect of meal service on nutritional and health status
I1I. The effect of meal service on protein nutrition status and serum
lipids. Korean J Community Nutr 1: 228-238, 1996

21} Friedewald WT, Levy RI, Fredrickson DS, Estimation of concentra-
tion of low density lipoprotein cholesterol in plasma wilhout use of
the preparative ultracentrifuge. Clin Chem 18: 499-502, 1972

22) Sparks DL, Frohlich ], Cullis P, Pritchard PH. Cholesteryl ester tran-
sfer activity in plasma measured by using solid-phase-bound high-
density lipoprotein. Clinical Chemistry 33: 390-393, 1987

23) Park YB, Jeung NH, Kim J5, Choi MS. Reaction of HDL-bound chole-
steryl ester transfer protein and a new method for its activity meas-
urement. Korean Biochem J 25 409-417, 1992

24) Delarue J, Constans T, Malvy D, Pradignac A, Couet C, Lamisse F.
Anthropometric values in an elderly French population. Bri J Nutr
71: 295-302, 1994

25) Deurenberg P, Kooij KVD, Evers P, Hulshof T. Assessment of body
composition by biocelectrical impedance in a population aged > 60y.
Am J Clin Nutr 51: 3-6, 1990

26) Cha YS, Sohn HS, Joo EJ. Nutritional intake and biochemical status
in blood and urine of elderly women: Comparisons among subgroups
divided by residence type. Korean J Nutr 30: 1095-1101, 1997

27) Ley CJ, Lees B, Stevenson JC. Sex-and menopause-associated changes
in body-fat distribution. Am J Clin Nutr 55: 950-954, 1992

28) Kim 5Y, Yoon J5, Cha BG. Relationship among body fat distribution,
adiposity, fasting serum insulin and lipids in adult ferale. Korean J
Nutr 25: 221-232, 1992

29) Edwards DAW. Differences in the distribution of subcutaneous fat
with sex and maturity. Clin Sci 10: 305-315, 1951

30) Ferrare A, Barrett CE, Shan J. Total, LDL, and HDL cholesterol decrea-
se with age in older men and women. The Rancho Bemardo study
1984-1994. Circulation 96: 3743, 1997

31) Burchfiel CM, Abbott RD, Sharp DS, Curb JD, Rodriguez BL, Yano
K. Distribution and correlates of lipids and lipoproteins in elderly
Japanese-American men. The Honolulu Heart Program. Arteripscler
Thromb Vasc Biol 16: 1356-1364, 1996

32) Weijenberg MP, Feskens EJ, Kromhout D. Age-related changes in to-
tal and high-density-lipoprotein cholesterol in elderly Dutch men. Am
J Public Health 86: 798-803, 1996

33) Woo J, Ho 5C, Chan 5G, Sham A, Yeun YK, Masarei JL. Lipid pro-
file in the Chinese old-old: comparison with younger age groups
and relationship with some cardiovascular risk factors and presence
of diseases. Cardiology 83. 407-414, 1993

34) Ettinger WH, Verdery RB, Wahl PW, Fried LF. High density lipopro-
tein cholesterol subfractions in older people. J Gerontol 49: M116-122,

1994

35) Yarnashita 5, Hui DY, sprecher DL, Matsuzawa Y, Sakai N, tarui 5,
Kaplan D, Wetterau JR, Harmony JAK. Total deficiency of plasma
cholesteryl ester transfer protein in subjects homozygous and het-
erozygous for the iniron 14 splicing defect. Biochem Biophy Res Com-
mun 170: 1346, 1990

36) Inazu A, Brown ML, Hesler CB, Agellon LB, Koizumi ], Takata K,
Maruhama Y, Mabuchi H, Tall AR. Increased high density lipopro-
tein levels caused by a common cholesteryl-ester transfer protein gene
mutation. N EnglJ Med 434: 1234, 1990

37) Koizumi J, Inazu A, Yagi K, Koizumi I, Uno Y, Kajinami K, Mi-
yamoto 5, Moulin P, Tall AR, Mabuchi H, Takeda R. Serum lipopro-
tein lipid concentration and composition in homozygous and hetero-
zygous patients with cholesteryl ester transfer protein deficiency. Ath-
erosclerosis 90: 189, 1991

38) Ikewaki K, Rader D], Sakamoto T, Nishiwaki M, Wakimoto N, Schae-
er JR, Ishikawa T, Fairwell T, Zech LA, Nakamura H, Nagano M,
Brewer HB. Delayed catabolism of high density Lpoprotein apolipo-
protein A-l and A-II in human cholesteryl ester transfer protein defi-
dency. J Clin Invest 92: 1650, 1993

39) Agellon LB, Walsh A, Hayek T, Moulin P, Jiang XC, Shelanski 54,
Breslow JL, Tall AR. Reduced high density Lipoprotien cholesterol in
human cholesteryl ester transfer protein transgenic mice. J Biol Chem
266: 10796, 1991

40) Tall AR. Plasma cholesteryl ester transfer protein. J Lipid Res 34:
1255, 1993

41) Hannuksela M, Marcel YL, Kasaniemi YA, Savolainen MJ. Reduction
in the concentration and activity of plasma cholesteryl ester transfer
protein by alcohol. J Lipid Res 33: 737, 1992

42) Kinoshita M, Teramoto T, Shimazu N, Kaneko K, Ohta M, Koike T,
Hosogaya S, Yamanaka M. CETP is a determinant of serum LDL~cho-
lesterol but not HDL-cholesterol in healthy Japanese. Atherosclerosis
120: 75-82, 1996

43) Knapp RG, Schreiner FJ, Sutherland SE, Keil JE, Gilbert GE, Klein RL,
Hames C, Tyroler HA. Serum lipoprotein(a) levels in elderly black and
white men in the Charleston Heart Study. Clin Genet 44: 225231, 1993

44) Nascetti 5, D'addato S, Pascarelli N, Sangiorgi Z, Grippo MC, Gaddi
A. Cardiovascular disease and Lp(a) in the adult population and in
the elderly: the Brisighella study. Riv Eur Sci Med Farmacol 18: 205-
212, 19%

45) Simons L, Friedlander Y, Simons J, McCallum J. Lipoprotein(a) is not
assocjated with coronary heart disease in the elderly: cross-sectional
data from the Dubbo study. Atherosclerosis 99: 87-95, 1993

46) Baumgartmer RN, Heymsfield 5B, Lichtman 5, Wang J, Pierson RIN.
Body composition in elderly people: Effect of criterion estimates on
predictive equations. Am J Clin Nutr 53: 1345-1353, 1991

47) Haarbo |, Hassager C, Riis BJ, Christansen C. Relation of body (at
distribution to serum lipids and lipoproteins in elderly women. Ash-
erosclerosis 80: 5762, 1989



