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ABSTRACT 

As women reach menopause, there is a large decrease in endogenous estrogen 

production associated with increases in the severity of risk fiictors for coronary heart 

disease (CHD), including a M in high density lipoprotein cholesterol (EIDL-C) 

concentrations. Exogenous estrogen is a ther^ \^ch is administered to help decrease 

the risk of CHD. Hispanic women have a more detrimental risk &ctor profile for CHD, 

including low HDL-C concentrations than do Anglo womeiL Although Ifispanic women 

have more body &t located on the trunk, the increased risk remains even after controlling 

for body composition. A function of HDL particles is the shuttling of cholesterol fi'om 

peripheral tissues, such as the arterial wall, to the liver for disposal, a process known as 

reverse cholesterol transport ^CT). The mechanism for an increased risk of CHD with 

low HDL-C concentrations is thought to be due to aberrations in RCT, leading to 

cholesterol accumulation in arterial wall intima. This project was designed to examine the 

influence of hormone replacement therapy ^IRT), ethnicity, and body composition on 

cholesterol ester transfer protein (CETP) and lecithinxholesterol acyltransferase (LCAT) 

activities, two enzymes involved in RCT. Total and regional body composition was 

included in the design because of known differences between Anglo and Hispanic women. 

Two hundred and five women participated in this project, with approximately 32% of 

Hispanic origin and 52% not presently undergoing HRT (58% Anglo, 39% Hispanic). 

CETP and LCAT activities were quantified by a mass transfer method and body 

composition variables were measured by dual energy x-ray absorptiometry and 
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anthropometry. There were no significant differences in plasma lipids and lipoproteins 

among HRT groups (non-users, unopposed estrogen users, combined therapy users). 

However, ethnic differences existed with Hispanic women having lower HDL-C 

concentrations and total plasma cholesterol to HDL-C ratio, as well as higher triglyceride 

concentrations and greater susceptibility of low density lipoprotein particles to oxidation. 

CETP activity was also found to be elevated in Hispanic women when compared to Anglo 

women. The ethnic difference in CETP activity was eliminated once lAAT or measures of 

trunk &t were controlled for in the analyses. This was not the case when total body 

fatness was included as a covariate. No differences in CETP or LCAT activities were 

found among HRT groups (non-users, unopposed estrogen users, combined therapy 

users). Women not undergoing HRT tended to have a greater relative amount of body fat 

located on the trunk and intra-abdominally compared to women undergoing either 

unopposed estrogen or combined hormone therapy, however the differences among 

groups were not significant. Hispanic women had a significantly greater relative 

deposition of body fiit on the trunk and intra-abdominally than did Anglo women, even 

after adjusting for total body fiit. CETP and LCAT activities were positively related to 

plasma lipids and lipoproteins (with the exception of a negative association with HDL-C), 

as well as total and regional body composition. Correlations were higher with regional 

body composition measures than with total body adipose tissue measures. In conclusion, 

HRT was not found to affect CETP or LCAT activity. These results suggest that the 

association between HRT use and decreased risk of CHD involves other mechanisms of 
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action. EBspanic women had higher CETP activities and greater distribution of abdominal 

body &t suggesting that they are at greater risk for CHD compared to Anglo women. 
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CHAPTER ONE 

INTRODUCTION 

Coronary heart disease (CHD) is the leading cause of death in both men and 

women.' Cigarette smoking, total plasma cholesterol (TPC), and low density lipoprotein 

cholesterol (U)L-C) concentrations are modifiable risk fiictors for CHD in both men and 

women. High density lipoprotein cholesterol (HDL-C) concentrations are inversely 

related to the prevalence and incidence of CHD^, as well as the severity of 

athe^osclerosis^ and are also modifiable. 

The protective effect of HDL-C in the development of CHD is thought to be due 

to the role HDL-C plays in reverse cholesterol transport (RCT).' RCT is the transfer of 

cholesterol fi'om peripheral tissue to HDL particles v^ere the cholesterol is subsequently 

esterified and either retained by HDL particles or transferred to very low density 

lipoproteins (VLDL) or LDL particles for transport to the liver. This process is thought 

to promote cholesterol removal fi-om the arterial wall with delivery to the liver for 

excretion. 

Two proteins, lecithin:cholesterol acyltransferase (LCAT) and cholesterol ester 

transfer protein (CETP), are important in RCT.^^ LCAT is associated with HDL particles 

and uses phospholipids to esterify cholesterol efiSuxed fi'om peripheral tissue, resulting in a 

larger HDL particle (HDL,). After cholesterol is esterified in HDL particles, CETP 

&cilitates the exchange of cholesterol esters fiom HDL, particles with triglycerides fix)m 

either VLDL or LDL particles. This exchange process is thought to be antiatherogenic 
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because HDLj particles travel to the liver where triglycerides can be hydrolyzed, resulting 

in the conversion of HDLj to HDLj. The smaller, more dense HDL, particles can then 

recirculate to the periphery to again participate in RCT. CETP activity may also be 

atherogenic in some hyperiipidemic individuals because of the potential transfer of 

cholesterol ester to LDL particles, which may in turn deposit this material in arteries 

promoting lesion development' The susceptibility of LDL particles to oxidation, also a 

risk &ctor for CHD, affects uptake of cholesterol ester by arterial waU intima.' As LDL 

particles are oxidized, they are more easily recognized and taken up by scavenger 

receptors of macrophages in the arterial wall, thus increasing cholesterol accumulation in 

the arterial wall. 

Plasma lipoprotein concentrations are affected by sex steroids. In addition, 

postmenopausal hormone replacement therapy (HRT) is associated with a protection 

against CHD.'° This association is partially due to effects on lipoprotein metabolism." 

Some forms of HRT are associated with higher serum HDL-C and lower TPC 

concentrations."' Duration of HRT use is also positively related to HDL-C 

concentrations." 

Sex steroids also affect body composition which may influence CHD risk.*^ 

Premenopausal women tend to deposit &t in the gluteal-femoral area which may possibly 

confer a protection against CHD risk^; whereas men tend to deposit &t in the intra

abdominal area. However, the relative proportion of intra-abdominal adipose tissue 

(lAAT) in women increases with age, especially after menopause.'̂ " The intra-abdominal 
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deposition of &t is associated with lower concentrations of HDL-C increasing the risk of 

CHD."*" HRT may offer protection against the postmenopausal increase in abdominal 

LCAT and CETP activities have not been investigated with regard to body &t 

deposition. 

The risk of CHD increases in women after menopause/ As discussed above, 

HDL-C metabolism is an important process involved in the pathogene«s of CHD. There 

is very little information regarding LCAT and CETP activities and their roles in HDL 

metabolism in postmenopausal women, or the effects of HRT on these processes. Study 

of &ctors which affect these proteins, and thus HDL-C metabolism, would be helpfiil 

when designing interventions to maintain high HDL-C concentrations, and thus reduce the 

risk of CHD. Body composition, lAAT in particular, and HRT are two such factors which 

require investigation. This project was designed to examine the influence of HRT, 

ethnicity, and body composition on CETP and LCAT activities, two enzymes involved in 

RCT. 

The primary aims of this study were 1) to determine if women undergoing HRT 

will have different CETP and LCAT activities compared to women not undergoing HRT; 

and 2) to determine if differences exist in CETP and LCAT activities between Anglo and 

Hispanic women. Secondary aims were 1) to determine if lAAT differs between women 

undergoing HRT and those not undergoing HRT; and 2) to determine the influence of 

total and regional body composition on CETP and LCAT activities with respect to HRT 

and ethnicity. 



CHAPTER TWO 

REVIEW OF LITERATURE 

CORONARY HEART DISEASE 

1. Women and Coronary Heart Disease 

The incidence of CHD in women, although less common than in men, is the 

leading cause of death in women.* The lifetime risk of dying from CHD is 31% in 

postmenopausal women, compared to 2.8% for hip fracture or breast cancer and 0.7% for 

endometrial cancer." The prognosis after detection of CHD for women is worse than for 

men. For example, sixteen percent of women who have a nQrocardial in&rction will die 

from it, compared to 11% of men.'' Even if a women survives a coronary event, she will 

continue to have di£5culties. Thirty-six percent of women 55-64 years of age are disabled 

by CHD. This number rises to 55% after the age of 75 years.^ Many women are 

unaware of the extent of their disease or that they may soon have a coronary event. Forty 

percent of all coronary events are fatal in women, with 67% of all sudden deaths due to a 

coronary event being the initial disease manifestation.^ Although CHD is perceived as 

a disease of men because its symptoms become manifest during middle age compared to 

women^, it is now regarded as a costly and understudied disease in postmenopausal 

women. 

Until recently cardiovascular research has focused on prevention and treatment in 

men with the assumption that these results would apply equally to women. This, however, 

may not be the case, and researchers are working to better understand CHD in women to 



determine how the pathogenic mechanism may differ between men and women. Heart 

disease is the leading cause of death among women in the United States, accounting for 

36% of all deaths.^ Women, however, tend to develop symptoms of CHD much later in 

life than do men. After the age of 44 the rate of CHD in women escalates rapidly.^ 

Although the incidence of CHD is three times higher in men than women between the ages 

of 3S and 44 years, by 65 years of age, Uie incidence is similar in men and women.^ This 

apparent effect of age appears to be due to a change in menopausal status. Controlling for 

age and other risk &ctors, postmenopausal women have higher rates of CHD than 

premenopausal women. 

2. Mechanism of Coronary Heart Disease 

A number of mechanisms have appeared to contribute to the pathogenesis and 

progression of CHD. Three major mechanisms contribute to the pathophysiological 

process of CHD; 1) lipid and lipoprotein metabolism, 2) vascular cell wall physiology, and 

3) thrombosis. Many &ctors, both genetic and environmental, are known to influence 

these processes in one way or another. Some environmental or behavioral &ctors include 

physical activity, dietary cholesterol and &t intake, smoking, stress level, and obesity. 

Genetic characteristics which put an individual at risk for CHD include hyperlipidemia, 

hypertriglyceridemia, low plasma HDL-C concentrations, diabetes mellitus, insulm 

resistance, body fat distribution, hypertension, psychosocial or behavioral characteristics, 

gender, and age. Genetic &ctors nuy be modifiable through changes in the environmental 

or behavioral fiictors and modifications effectively reduce the risk of CHD. 
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Noncontraceptive use of estrogen has been found to effectively impact some of the genetic 

&ctors, thus also helping to reduce the risk of CHD. 

3. Plasma Lipids, Lipoproteins and Enzymes: Function and Metabolism 

Lipoproteins are particles that transport lipids throughout the circulation from the 

intestines or liver to extrahepatic (peripheral) tissue for storage (adipose) or oxidation. 

Lipoproteins are composed of lipids and proteins with the core consisting of nonpolar 

lipids (triglycerides, esterified cholesterol) and the surface consisting of phospholipid, 

unesterified cholesterol, and apolipoproteins. Lipoproteins are separated into subclasses 

based on their density, which is determined by their composition. As densities increase 

from chylomicron, to VLDL, to intermediate density lipoprotein (IDL), to LDL, and to 

HDL particles, the proportion of triglyceride content decreases and the proportion of 

protein and phospholipid content increases. The apolipoproteins located on the sur&ce of 

lipoprotein particles are required as ligands for cell receptors, co&ctors for enzyme 

interactions, and as structural components. Although lipoproteins are classified into four 

major density classifications, each class has its own subclasses dependent again on density 

and composition. The nuijor lipoprotein classifications have also been identified in terms 

of their roles in the progression o^ or protection against, CHD. 

Chylomicrons. The primary purpose of chylomicrons is to transport dietary lipids 

in the form of triglycerides from the intestines into the circulatory system. Chylomicrons 

deliver fritty acids to extrahepatic tissue (releasing glycerol into the circulation), with the 

assistance of lipoprotein lipase ^J'L), and to the liver. Chylomicrons are synthesized in 
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the intestines, where apolipoproteins A and B-48 are attached, and secreted into the 

circulation, via the lymphatic system. Chylomicrons acquire ^olipoproteins C and E from 

HDL particles as the cl^lomicron particle is metabolized. As they lose their triglycerides 

they become smaller and are classified as chylomicron remnants. These remnants are 

rapidly cleared from the circulation by the liver, primarily via the q)o-E receptor or the 

chylomicron remnant receptor. 

Very Low Density Lipoprotein fVLDLV Theprimary purpose of the VLDL 

particle is to transport triglycerides from the liver to extrahepatic tissue. VLDL particles 

are synthesized in the liver with apolipoproteins B-lOO, C and E attached. As with 

chylomicrons, additional apolipoproteins (C and E) are transferred to VLDL particles 

from HDL particles. The VLDL particle is composed primarily of triglyceride and 

cholesterol ester, with lesser amounts of phospholipid as a secondary component. Again, 

similariy to chylomicrons, &tty acids from triglycerides are released to peripheral tissue, 

catalyzed by LPL, with the release of glycerol into the circulation. 

The release of triglycerides from VLDL particles produces a smaller, more dense 

remnant or IDL particle. IDL particles are composed of cholesterol ester, triglycerides, 

and phospholipid in similar proportions. IDL is either taken up by the liver via the apo 

B/E receptor (or LDL receptor) or converted to an LDL particle with the continued 

release of triglyceride to peripheral tissue and the loss of apolipoproteins. Another way in 

which triglyceride is removed from VLDL particles is through its participation in RCT. 

Triglyceride is exchanged for cholesterol ester from HDL particles, depleting VLDL 
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particles of triglyceride with subsequent enrichment with cholesterol ester. 

Low Density Lipoprotein fLDLV The fimction of LDL particles are in the delivery 

of cholesterol to extrahepatic tissue. This is a crucial function in the maintaining proper 

cell fimction. LDL particles are composed primarily of cholesterol ester, with smaller 

proportions of phospholipid, triglycerides, and tee cholesterol. Apolipoprotein B-lOO is 

attached to LDL particles and is crucial in the uptake and disposal of the particle by the 

liver, via the LDL (B/E) receptor. Approximately 75% of LDL is cleared fi'om circulation 

in this manner. The B/E receptor has also been found on arterial smooth muscle cells, 

lymphocytes and fibroblasts. Uptake of LDL particles by these extrahepatic cells is what 

predisposes LDL as a atherogenic particle. LDL-cholesterol concentration is a primary 

risk &ctor in the etiology of CHD. Cholesterol carried by LDL particles is the primary 

source of cholesterol deposition in the arterial intima. The deposition of cholesterol 

originates fi-om oxidatively modified LDL particles rather than native LDL particles.^^ 

In addition, LDL particle size has also been found to be a risk fiictor for CHD, as small 

dense LDL particles are more easily oxidized than the larger, less dense particles. Hence, 

a predominance of small dense particles is related to an increased risk for CHD, whereas a 

predominance of larger less dense particles does not confer such risk. 

High Densitv Lipoprotein fHDLV HDL particles originate in the liver as discoidal 

particles containing phospholipid, fi'ee cholesterol and apolipoprotein. Through 

interactions with other lipoproteins, peripheral tissue, and a number of enzymes, HDL 

particles obtain a spherical form as they acquire cholesterol ester, triglycerides, and 
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additional free cholesterol. HDL particles cycle through a subfraction pattern which is 

related to the composition of the particle. Discoidal HDL particles are converted to small 

dense HDL, particles with an increase in total cholesterol content and the esterification of 

free cholesterol (via LCAT). Continued esterification of cholesterol and an ecchange of 

cholesterol ester for triglyceride results in a larger, less dense HDL2 subfraction. These 

HDLj particles are then either completely removed from the circulation by the liver, or the 

triglyceride and cholesterol ester (via hepatic triglyceride lipase) are removed from the 

particle by the liver and the particle is returned to the circulation as HDL, subfraction. 

One function of HDL is the shuttling of cholesterol from peripheral tissue to the 

liver for disposal, a process known as RCT. As discussed above, HDL-C concentrations 

are inversely related to the prevalence and incidence of CHD^, as well as the severity of 

atherosclerosis.^ A secondary fimction of the HDL particle is as a reserve for 

apolipoproteins necessary for the metabolism of VLDL and chylomicrons (C and E). 

These apolipoproteins are typically contained in HDL particles which have been 

synthesized in the liver, but are added to HDL particles synthesized in the intestines as 

they enter the plasma. These apolipoproteins are then exchanged with VLDL and 

chylomicrons along with apolipoprotein A as the particles are metabolized. 

Lipoprotein Lipase fLPLV The fimction of LPL is to catalyze the transfer of &tty 

acids from triglyceride in lipoproteins into peripheral tissue, with the subsequent release of 

glycerol into the circulation. It is an essential enzyme involved in lipoprotein metabolism. 

Apolipoprotein C is a cofactor located on the surface of lipoprotem particles 
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(chylomicrons, VLDL, and HDL) which is required for the activation of LPL. LPL is 

synthesized in the cells of peripheral tissue and transported to capillary endothelium where 

it is firmly anchored by proteoglycan chains of heparin sul&te. It is not normally found 

floating fi-eely in the blood, but is released into the circulation following an injection of 

heparin. 

Hepatic Triglyceride Lipase fHT(H.V HTGL is an enzyme located on endothelial 

cells lining the liver sinusoids. The fimction of HTGL is to hydrolyze triglyceride and 

phospholipid firom lipoprotein particles, particulariy HDL particles. Fatty acids and 

cholesterol are released fix)m lipoproteins for uptake by the liver. The uptake of 

cholesterol by the liver is required for the proper metabolism of the HDL particle. With 

the hydrolysis of phospholipid, large HDLj particles are converted to smaller, more dense 

HDL, particles. As with LPL, HTGL is firmly anchored to the endothelial cells of the 

liver, but will be released into the circulation following an injection of heparin. 

Lecithin:Cholesterol Acvltransferase (LCATt. The function of LCAT is to 

catalyze the conversion of cholesterol and phospholipid into cholesterol ester and 

lysolecithin, respectively, in HDL particles. LCAT can be found bound to HDL particles 

even when th^ are initially released into the circulation as small discoidal bilayers of 

phospholipid. LCAT requires apolipoprotein A-I, and possibly {^}olipoprotein C-I, as 

cofactors. Apolipoprotein A-II, also found bound to HDL, may be an inhibitor of LCAT. 

As fi'ee cholesterol is esterified, the cholesterol ester moves into the core of the particle 

leaving room on the sur&ce of the particle for, and actually driving, the continued uptake 
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of free cholesterol from peripheral tissue. As this occurs, the HDL particle is transformed 

from a discoidal nascent HDL to an HDL, particle, and finally a larger less dense HDLj 

particle. Cholesterol ester can then be transported to the liver via the HDL partide. The 

esterified cholesterol can also be transferred to less dense particles such as VLDL or LDL. 

This activity is thought to be essential in the process of RCT. 

LCAT activity and concentrations can be altered by a number of fiictors. LCAT 

concentrations are positively related to total plasma cholesterol, LDL-C, and 

apolipoprotein B concentrations.^ LCAT activity was found to be inhibited by exposure 

to dgarette smoke in a dose dependent manner by time of exposure in hours.^ In this 

particular study, HDL apolipoprotein A-I was also modified in such a way that HDL 

particles were more susceptible to catabolism, confirming the observation that smokers 

have lower concentrations of HDL-C than nonsmokers.^ This modification in LCAT 

activity and HDL particles may suggest another mechanism by v^ch dgarette smoking 

causes CHD. 

Cholesterol Ester Transfer Protein rCETPV CETP is also bound to HDL particles. 

It is the enzyme which facilitates an interaction between HDL particles and other 

lipoproteins for the exchange of cholesterol ester from HDL particles with triglyceride 

from VLDL and LDL particles. In this way, cholesterol esters can be transported to the 

liver via LDL particles. CETP plays a central role in the process of RCT. 

4. Reverse Cholesterol Transport (RCT) 

The protective effect of HDL-C in the development of CHD is thought to be due 
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to the role HDL-C plays in scavenging cholesterol in a process called RCT.' RCT is the 

efflux of cholesterol from peripheral tissue (or intimal lining of arterial walls) to HDL 

particles for esterification and hepatic clearance. The esterified cholesterol is either 

retained by HDL particles or transferred to VLDL or LDL particles for transport to the 

liver for disposal. This process is thought to be an efficient way to redistribute cholesterol 

among lipoproteins for reutilization by peripheral tissue or removal from the circulation 

with delivery to the liver for excretion. This disposal of cholesterol from the circulation is 

believed to be the mechanism by which HDL plays its role in preventing the progression of 

atherogenesis, or the formation of lesions in the arterial intima. 

Two proteins, LCAT and CETP, are important in RCT. '̂ LCAT is associated 

with HDL particles and uses phospholipids to esterify free cholesterol effluxed from extra-

hepatic tissue, resulting in a larger HDL particle (HDLj^HDL,), with apolipoprotein A-1 

acting as a co&ctor. At this point, the &te of cholesterol ester has three routes: 1) 

cholesterol ester can be taken up by the liver without HDL particle endocytosis, 2) HDL 

particles may be taken up directly by the liver via the apolipoprotein £ receptor, or 3) 

cholesterol ester from HDL particles may be exchanged for triglyceride from apo-B 

containing lipoproteins (VLDL and LDL). In the first two cases, cholesterol ester is 

catabolized and removed from the body. In the third case, CETP &cilitates the exchange 

of cholesterol ester from HDLj with triglyceride from either VLDL or LDL particles. In 

following with the theory of RCT, this process is thought to be antiathrogenic because 

HDLj travels to the liver where triglyceride can be hydrolyzed, resulting in the conversion 
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of HDLj to HDL3. This smaller, more dense HDL, particle can then recirculate to the 

periphery to again scavenge cholesterol. A second effect of RCT is the endocytosis of the 

apo-B containing lipoprotein as VLDL and LDL remnants by the liver, via the apo B-E 

receptor, with cholesterol ester again being catabolized. 

Alternatively, CETP activity is also thought to be atherogenic and these 

lipoproteins have a different metabolic fite. For example, in hypeiiipidemic individuals, 

excess LDL or modified LDL particles may be taken up by arterial wall macrophages 

resulting in lesion formation and atherosclerotic progression.* Also, if CETP activity is 

found to be increased, the apo-B containing lipoproteins become enriched with cholesterol 

ester and uptake by the liver, via the apo-B/E receptor, is impaired resulting in an 

accumulation of modified LDL particles in the drculation.'̂  These modified LDL particles 

are preferred substances for unregulated uptake by macrophages in the arterial wall, 

resulting in plaque formation. Bagdade et al.^ found that the increase in CETP activity 

was consistent with modification of lipoprotein composition and particle number in 

diabetic patients resulting in a profile v«^ch would put them at greater risk for CHD. 

MENOPAUSE 

1. Physiological Changes 

Menopause is the stage in a woman's life begiiuiing with the final menstrual period. 

Menopause usually begins between the ages of 48 and SS years, with a median age of 

52.^^ The perimenopausal state is characterized by initial decreases in progesterone 

concentrations, followed by marked decreases in estrogen concentrations. Progesterone is 
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no longer synthesized in the ovaries because ovulation has ceased and corpus luteum is no 

longer formed. Progesterone is produced in the adrenal glands at very low, non-pulsating 

concentrations. Because of the lack of negative feedback by estrogen and progesterone, 

follicle stimulating hormone (FSH) and luteinizing hormone (UQ are synthesized at 

extremely high concentrations during the first year of menopause and remain elevated. 

These changes in hormone concentrations are accompanied by oligomenorrhea, and finaUy 

amenoniiea. 

Typical symptoms occurring during the perimenopausal period include; hot 

flushes, sweats, &tigue, insomnia, memoiy loss, irritability, difficulty concentrating, 

difficulty making decisions, menstrual pattern disturbances, anxiety, fear, nervousness, 

depression, dizziness, headaches, heart palpitations, and changes in libido. In some 

women these symptoms can be very severe and even debilitating. The onset of three 

major disorders/diseases not typically observed in premenopausal women are associated 

with menopause: CHD, osteoporosis, and urogenital atrophy. HRT is prescribed most 

often for control of menopausal symptoms, rather than for the prevention of the silent 

onset of major diseases. 

2. Hormone Replacement Therapy (HRT) 

HRT is prescribed as an estrogen alone (unopposed) or as an estrogen in 

combination with a progestin or progesterone. Estrogens prescribed are either natural 

(17B-estradiol), synthetic or a conjugated equine estrogen. Progestins are usually 

prescribed as older steroids (levonorgestrel or norethisterone), as a natural progesterone 



and its derivatives (medrojQ'progesterone acetate or dydrogesterone), or as newer 

progestins (such as desogestrel). Unopposed estrogen is generally only prescribed if a 

woman has had a hysterectonQr since the risk of endometrial cancer increases with 

unopposed estrogen, or has been found to have complications with progesterone 

replacement treatment. Estrogen is usually prescribed continuously over the month, 

whereas progestins are prescribed either continuously or (^clicly. At higher doses, cyclic 

progestin is often used to control and r^julate bleeding patterns. After endometrial 

atrophy, and thus complete amenorrhea, the regimen is switched to a low level continuous 

dose. In the United States, common oral doses are 0.625 mg of conjugated estrogens 

(natural estrogen) and 5 mg of medroxyprogesterone acetate. Examples of three typical 

combined therapies are listed in Table 1. 

Table 1. Examples of combined hormone replacement 
thera pies often prescribed. 

• / ESTROGEN PROGESTIN 1 

Day 1-14 REGIME^ 1 • Day 1-25 

PROGESTIN 1 

Day 1-14 

.S£GlRfEiN'2 Day 1-25 Day 15-25 

REGIMEN 3 Day 1-25 Day 1-25 

A number of routes of administration of HRT are available: oral, transdermal, 

intramuscular injection, implants, and creams (skin or vaginal). Oral administration has 

been found to have the greatest beneficial effect on lipids and lipoproteins because 60-

90% is metabolized by the liver. This, however, also results in some of the unwanted side 

effects of HRT. Routes which feed the hormones directly into the circulation, such as 
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transdennal, intramuscular injection, implants, and topical creams, bypass the liver. These 

methods, although providing beneficial effects on plasma lipoproteins, are not of the same 

magnitude as the effects of oral doses of hormones. The effects on the cardiovascular 

system vary depending both on the hormone replacement regimen and the route of 

administration, vv^ch has complicated the study of the effect of HRT on CHD risk 

reduction. Most studies to date have studied women who use oral conjugated equine 

estrogens alone, therefore much woric is needed to determine if benefits from other 

therapies are similar to that of conjugated equine estrogens, particulariy combined 

therapies. 

In general, the reasons women seek treatment are for the prevention of symptoms 

of estrogen deficiency Q.e. relief of postmenopausal symptoms), rather than the prevention 

of diseases associated with menopause. The major risks of HRT are uterine and breast 

cancer and gallbladder disease. The fear of contracting these diseases often outweigh the 

fear of contracting the diseases associated with menopause or the menopausal symptoms 

themselves. Side effects of combined therapy are vaginal bleeding, breast pain, and 

symptoms typically associated with premenstrual syndrome. Also, many women do not 

start or continue hormorud therapy because of the cost of prescriptions or physician 

follow-up. Because of the above reasons, as well as others, long term compliance with 

HRT is low. Twenty percent of first time users stop taking hormones within the first nine 

months, 10% use it on an intermittent basis, and 20-30% never have then* prescription 

filled.'̂  Although overwhelming evidence suggests that HRT exerts a protective effect 
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against many diseases, the nuyority of postmenopausal women either begin and then stop 

or never start using HRT for a number of reasons. Researchers must often decide to 

analyze results of studies based on intent to treat Qnclude all subjects in analyses whether 

they followed treatment regimes or not), the actual efifect of the treatment Onclude only 

subjects who followed assigned treatment regimes), or both. 

3. Coronary Heart Disease 

Controlling for age and other risk fiictors, postmenopausal women have higher 

rates of CHD than do premenopausal women.It seems that after the loss of 

protection from CHD due to endogenous estrogen synthesis, hidden effects of progressing 

atherosclerosis become manifest and the disease is quick and severe. Many eaily case-

control studies suggested that premature menopause may be a risk fiiaor for CHD"'̂ , but 

selection bias has been a criticism of these studies. The Goteborg Study '̂ found, by 

comparing women with CHD with a representative sample from the general population, 

thus getting rid of the problem of selection bias, that women with CHD were more likely 

to have had an eariy menopause than those in the general population. The National 

Cholesterol Education Program now considers premature menopause without HRT a risk 

&ctor for CHD.*° 

Initial reports from the Framingham Study suggested that removal of the uterus 

with one or both ovaries increases the risk of CHD.*' VHtteman et al.*^ in studying 294 

premenopausal and 319 postmenopausal women, found that a trend toward a difference 

exists in the development of atherosclerosis which is dependent on the way in which 
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menopause was attained. Atherosclerosis was diagnosed by radiographic detection of 

calcified deposits in the abdominal aorta. Women were between the ages of 45 and 55 

years without a history of cardiovascular disease. Women with a natural menopause had a 

3-4 (95% confidence interval; 1.2-9.7) times greater risk of developing atherosclerosis 

than premenopausal women, v^ereas women who had had a bilateral oophorectomy had a 

5.5 (95% confidence interval; 1.9-15.8) times greater risk of atherosclerosis development. 

Women who had had an hysterectomy without the removal of both ovaries were not at 

increased risk for atherosclerosis. Postmenopausal women, natural or surgical, are at 

greater risk for atherosclerotic lesions, but those who have undei]gone surgery may be at 

greater risk than those who have undergone menopause naturally. 

Postmenopausal HRT is associated with protection against CHD.^° Henderson et 

al.*^, in a 7.5 year prospective study of over 8000 postmenopausal women, 5000 of whom 

reported having used HRT, found a 20% decrease in age-adjusted all-cause mortality in 

HRT users compared to lifetime nonusers. This lowered mortality increased to 40% when 

only women with 15 or more years of HRT use were compared to nonusers. This 

significant decrease in all-cause mortality was mirrored by a significant reduction in 

mortality fi-om all categories of acute and chronic arteriosclerotic disease and 

cerebrovascular disease. A reduced mortality fi'om cancer was also found, although not 

statistically significant in users versus nonusers or distant past users. Mortality fi'om all 

remaining causes was not different between users and nonusers. Results fi'om the Lipid 

Research Clinics Program** were similar to the previous study. In the lACP, 2270 



women between the ages of 40 and 69 years were followed for an average of 8.5 years, 

^proximately 25% of the women in this study used HRT. An age-adjusted relative risk 

of cardiovascular death was 0.34 (95% confidence interval, 0.12-0.81), with little change 

occurring after adjusting for blood pressure and smoking. The Nurses' Health Study 

reported a relative risk, adjusted for age and other risk &ctors, of0.56 (95% confidence 

interval; 0.40-0.80) for women undergoing HRT after a 10 year follow-up.*^ A majority 

of recent studies are concluding that current estrogen use is associated with a reduction in 

the incidence of CHD as well as mortality fi-om cardiovascular disease. A review of 

studies prior to 1991 was published reporting that most studies showed approximately a 

50% reduction in the risk of a coronary event in women using unopposed oral estrogen" 

and recent studies suggest that the addition of a progestin results in a reduction of similar 

magnitude.^ Conversely, Bonithon-Kopp et al.* examined the prevalence of carotid 

atherosclerosis in 517 women aged 45-54 years using B-mode ultrasonography. The 

prevalence rate increased with age, smoking, and postmenopausal status. Once the data 

were adjusted for age, menopausal status was no longer a fitctor for intimal-medial 

thickening. 

There are presently a number of randomized control trials being conducted in the 

U.S. and Europe to examine both CHD outcome as well as CHD risk &ctors (WHI, PEPI, 

HERS).* '̂*' These trials are necessary as one of the miyor criticisms of cross-sectional 

discovery is that of self-selection. For example, women i^o are healthier and better 

educated choose to use HRT.'" A second criticism of the research that has been 



conducted thus &r is that there are a number of HRT regimens, doses, and routes of 

administration being used and differences exist in response i^ch are dependent on these 

variables. Although the bottom line result of mortality due to CHD may not be affected, 

the mechanism by v^^ch this is accomplished is believed to be affected. The use of 

estrogen alone or in combination with a cyclic or continuous regime of progestin is also 

complicating the results of many studies. Again, mortality from CHD is affected only 

slightly^, but the mechanism of action may vary. 

4. Lipids, Lipoproteins, and Enzymes 

The increased risk in CHD after menopause is supported and paralleled by 

changes in CHD risk factors, such as lipids and lipoproteins. Premenopausal women 

generally have a "CHD-protective" lipid profile. HDL-C and apolipoprotein A-1 

concentrations are higher, while TPC, LDL-C, triglycerides, and tqiolipoprotein B 

concentrations are lower than concentrations found in men of similar age." After 

menopause, however, HDL-C concentrations decline (particularly HDLj concentrations), 

while TPC, VLDL-C, LDL-C, and triglyceride concentrations increase." Postmenopausal 

women who do not receive HRT have lower serum HDL-C concentrations than 

premenopausal women or postmenopausal women receiving HRT." 

Most research examining changes in lipids and lipoproteins with age in women are 

cross sectional in nature and compare lipid profiles of postmenopausal women with those 

of premenopausal women. Matthews et al." used a different {qsproadi by following a 

large number of premenopausal women over time and making comparisons between 
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women who entered into menopause with those ^o did not. This type of study was able 

to control for confounding factors which may affect lipids, such as age. They found that 

in women who had a natural menopause and did not use HRT, HDL-C concentrations 

declined and TPC and LDL-C concentrations increased significantly compared to women 

who had not yet undergone menopause. Postmenopausal women who used HRT did not 

have significant changes in HDL-C or LDL-C compared to premenopausal women, but 

did have increases in triglyceride, apolipoprotein A-I and A-II concentrations compared to 

the premenopausal women. These results have been supported by other cross sectional 

studies, finding differences in TPC, LDL-C, HDL-C, and apolipoproteins, while the results 

fi-om HDL subfi'action analyses differ between the studies.^" 

HRT is associated with protection against the increase in CHD. The protection 

afforded by HRT is thought to exist partly due to effects on lipoprotein metabolism'̂  as 

well as other thrombotic and vascular mechanisms. Exogenous estrogen may reduce the 

risk of CHD by increasing HDL-C concentrations and decreasing LDL-C concentrations.^^ 

A study by Gruchow et al.^ found estrogen to be a significant independent, negative 

predictor of coronary artery disease, despite the presence of TPC in the prediction model. 

When HDL-C and LDL-C replaced TPC in the model, estrogen was no longer a 

significant predictor of coronary arteiy disease. The results of the r^ession analysis 

suggested that the protective effect of estrogen on CHD risk is mediated through HDL-C 

and LDL-C concentrations. Triglyceride concentrations, however, are increased with 

exogenous estrogen.^ The inclusion of a progestin with exogenous estrogen is used to 
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decrease the risk of endometrial hyperplasia v^ch accompanies unopposed estrogen 

then^y. This addition of a progestin slightly diminishes the beneficial effects of estrogen 

on lipids and lipoproteins, however it attenuates the rise in triglyceride concentrations, and 

the lipid profile is better than if no therapy is used at all." The variations in types and 

regimens of HRT (unopposed or opposed) have varying effects on lipids and lipoproteins. 

Some of theses regimens have been studied, while many studies observe HRT effects 

without teasing out type and regimen information. 

VLDL. VLDL production is increased with estrogen administration, resulting in 

increased VLDL apolipoprotein B concentrations^*^, possibly due to an increased rate of 

apolipoprotein B messenger RNA transcription. Clearance of triglyceride and VLDL 

apolipoprotein B are not affected by estrogen.''**^ Hence, large triglyceride-rich VLDL 

particles are the major particles being produced with HRT treatment and plasma 

triglyceride concentrations are increased by as much as 25%.^^ These studies looked at 

both HRT and oral contraceptive use in ecamining VLDL metabolism. The resulting 

increase in larger, less dense VLDL particles which are not considered to be atherogenic, 

suggests that the rise in triglyceride may not be harmful. HRT also decreases the 

conversion of VLDL to LDL. The result of an increase in VLDL production and a 

decrease in conversion to LDL is hypothesized to be a decrease in LDL-apoB 

concentrations. This effect is still controversial. A decrease in HTGL caused by HRT 

may result in an increase in IDL particles, but this has not yet been verified. HRT, 

however, enhances the B/E receptor (activity and/or number), hence removing VLDL and 



IDL particles prior to their conversion to LDL. This theoiy is strengthened by a reduction 

in plasma apoE with HRT administration, suggesting an increased clearance of VLDL 

particles. 

LDL. Oral HRT decreases total plasma cholesterol, primarily by decreasing LDL-

LDL clearance by the liver is increased", probably due to an increase in LDL 

receptor activity.^^^ LDL production rate has also been found to increase, but not to the 

extent that clearance is increased."* LDL particle size seems to be affected by HRT. 

Women using HRT are found to have smaller more dense particles than women not 

undergoing HRT. These results may be somewhat misleading. In a double-blind 

crossover study, HRT decreased the predominance of larger particles, but only in women 

who had predominantly larger LDL particles." Estrogen treatment did not convert 

women to a predominance of small, dense LDL particles from a predominance of large, 

less dense LDL particles, suggesting that increased risk associated with small, dense LDL 

particles may not affect estrogen-treated postmenopausal women. The susceptibility of 

LDL particles to oxidation, which increases postmenopausally, is reduced by HRT 

because of estrogen's antioxidant properties.^ 

HDL. HDL-C and apolipoprotein A-I concentrations increase with HRT 

treatment®'"'®, with increases primarily in HDLj but also HDL, subfractions.® This is 

partly due to a decrease in HTCH. activity by estrogen and increases in apolipoprotein A-I 

production.''*^ Although LCAT activity is enhanced with HRT, there is not a subsequent 

increase in HDL, vs. HDLj presumably due to a continued decrease in HTGL activity. 
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Only one study has examined the e£fect of HRT on CETP activity and found no difference 

between a group of women undergoing HRT and one not undergoing HRT7' The study 

included only 31 subjects and may not have had enough power to detect changes with 

HRT administration. 

A study by Appld)aum-Bowden et al.^ found that even in women fed a high 

cholesterol diet (99S mg/day) and then supplemented with ethinyl estradiol for one month, 

an improved lipid profile resulted. TPC, LDL-C, and apolipoprotein B concentrations 

showed large significant decreases with HRT, while HDL-C, HDL,, and apolipoprotein A-

I and A-n concentrations increased. Triglyceride also increased with HRT. A decrease in 

HTGL activity was found in this study, however no changes in LPL activity or LCAT 

concentrations were found. One item to note, was that a high dose of estrogen was used 

in this study (I/zg/kg body weight), about four times what is generally prescribed. With 

high levels of cholesterol intake, and thus high concentrations of plasma cholesterol, one 

would expect to see a large drop in TPC and LDL-C compared with an average plasma 

cholesterol concentration. 

The addition of progestins to estrogen therapy results in the attenuation of some of 

the estrogen effects. Total plasma cholesterol continues to be decreased, as does LDL-C. 

Plasma triglyceride concentrations are lowered with the addition of a progestin, while 

HTGL activity is still decreased. Increases in HDL or its subfiractions are also diminished, 

although HTGL and LCAT activities continue to be increased and depressed, respectively. 

Many of the effects caused by the addition of a progestin differ depending on the type of 



progestin iised. Very often studies have not controlled for this detail. Duration of HRT 

use is also positively related to HDL-C concentrations." 

HRT following menopause may act on HDL metabolism by maintaining LCAT 

activity and, therefore HDL-C concentrations. However, the mechanism of this action is 

uncertain. In women who become hypeiiipidemic following menopause, CETP activity 

may be atherogenic. HRT may possibly suppress that rise in CETP activity, thus, 

preventing atherogenesis. 

ETHNICITY AND CHD 

Cardiovascular mortality rates in Hispanic women are slightly higher than in non-

Hispanic white women.^ Ethnic differences in serum lipids and lipoproteins have been 

reported independent of age. NGtchell et al.^^ using a multiple logistic regression 

equation, found that CHD risk indices were higher in Mexican American women than in 

non-Hispanic white women for 4 10-year age groups between 25 and 65 years of age. 

The CHD risk index increased substantially in the 46-55 and 56-65 year age groups for 

both ethnic groups compared to the 25-35 and 36-45 year age groups. This index was 

accompanied by significantly higher TPC and triglyceride concentrations and significantly 

lower HDL-C concentrations. Stem et al.^^ also reported that Mexican American women 

have higher triglyceride concentrations and lower HDL-C concentrations than Anglo 

women. HafBier et al.^^ reported similar results, as well as a lower HDL-C/TPC ratio in 

Mexican American women. The ethnic differences remained significant after adjusting for 

variables such as age, body mass index, alcohol intake, smoking, exercise, HRT, and oral 
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contracq)tive use. The effect of ethnichy on the susceptibility of LDL particles to 

oxidation and CETP and LCAT activities have not been investigated. 

BODY FAT AND BODY FAT DISTRIBITTION 

1. Body Fat Distributions and Body Fatness 

The study of body fat distribution (BFD), although defined in a number of different 

ways, has resulted in the discovery of gender differences and such labels as "android" and 

"gynoid" distribution. The "android" distribution, &t located on the trunk or upper body, 

is associated with cardiovascular and metabolic disease states.*^" More specifically, lAAT 

has been associated with disease. A majority of premenopausal women tend to deposit &t 

in the gluteal-femoral area which has been found to possibly confer a protection against 

CHD risk." 

Body circumferences, skinfold thicknesses, and computed tomography are 

methods used to measure body fat distribution. Ratios are employed to discriminate 

between trunk-extremity, upper-lower, or intra-abdominal-subcutaneous patterns of &t 

distribution. Dual energy x-ray absorptiometry Q)XA) is a method developed to measure 

bone density. DXA has been shown to also provide precise and accurate estimates of 

regional and total body soft tissue composition.^ This is particulariy useful in conducting 

longitudinal research where very small changes may occur which cannot be detected by 

other anthropometric methods. Ratios of estimates of regional &t masses from DXA are 

usefiil for assessing BFD. The precision and accuracy of DXA is also considerably better 

than computed tomogrq)hy and the radiation exposure is minimal.^ 
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2. Associations with Coronary Heart Disease 

The deposition of body fet in the abdominal area is associated with CHD in 

women.Premenopausal women tend to deposit in the gluteal-femoral area which 

may possibly confer a protection against CHD risk"; however, the relative proportion of 

abdominal &t in women increases with age, especially after menopause. The 

abdominal deposition of &t is also associated with lower concentrations of nDL-C.*^" 

LCAT and CETP activities have not been investigated with regard to body &t deposition. 

HRT may offer protection against the postmenopausal mcrease m abdominal and 

thus reduce CHD risk. 

Serum lipids and lipoproteins are associated with BFD. Using skinfold and 

circumference measurements to assess BFD, upper body obese women have significantly 

higher triglyceride concentrations than lower body obese or nonobese women.^ Also, 

lAAT and the visceral/subcutaneous fiit index, measured by computed tomography have 

been shown to be positively related to TPC and triglyceride concentrations in obese 

middle-aged men and women.'° These relationships held after adjusting for body mass 

index (BMI). Anderson et al.'̂  reported significant correlations between waist-hip 

circumference ratio (WHR) and TPC, TPC/HDL-C, apolipoprotein B, and triglyceride 

concentrations independent of the effects of BMI, age, smoking, alcohol use, exercise, and 

oral contraceptive use in 520 women, 20-65 years of age. Despr^ et al.*^, in women 18-

50 years of age, found total fat and lAAT, measured by computed tomography, to be 

significantly correlated with only HDLj-C concentrations. In this study, WHR was 



significantly correlated with VLDL-C, HDL-C, HDL2-C, and HDL3-C concentrations, 

suggesting that WHR may be a better predictor of HDL-C concentration, than lAAT 

measured by computed tomography. 

The association between BFD and lipids and lipoproteins has been studied in the 

Mexican American population. Kato et al.*^ found that non-Cuban Hispanic women had a 

greater WHR than non-Hispanic white women, 25-60 years of age. Analysis of 

covariance, including age and gender, resulted ui significantly lower HDL-C 

concentrations and higher triglyceride concentrations in the non-Cuban Hispanic women. 

When WHR was added as a covariate only the HDL-C difference remamed significant. 

Hafi&ier et al.^^ found that adjusting for BFD eliminated ethnic differences m serum lipids 

and lipoproteins in Mexican American and Anglo women 25-64 years of age. 

3. Changes with Menopause 

Many body compositional changes occur with menopause; body weight increases, 

generally due to an increase in total body fiit, and bone mineral density and skeletal muscle 

mass decrease. The relative proportion of abdominal fiit in women also increases with 

age, especially after menopause.HRT has been suggested to protect against the 

decrease in bone loss and the increase in lAAT, however HRT does not attenuate the 

increase in total body fat accumulation." Den Tonkelaar et al.*^ in a cross-sectional 

study, found that European postmenopausal women using estrogen had lower WHR than 

those not on estrogen therapy. 

4. Ethnic DifTerences 
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BFD in women differs by ethnicity. Haffiier et al.^^ examined ethnic differences in 

BFD and found higher subscapular-triceps skinfold ratios in Mexican American than 

Anglo American women. Greaves et al.** also reported Mexican American women having 

higher trunk-extremity skinfold ratios than Anglo American women, although ratios were 

not adjusted for total body &t. 

HORMONES, LIPIDS, AND BODY FAT 

Risk factors associated with CHD include, among others, serum lipids and 

lipoproteins,'̂  body &t distribution,'̂  and menopausal status.*" Limited investigations of 

these risk &ctors have been carried out in ^^lite women, v^e even less information has 

been obtained for ISspanic women. 

The risk of QID increases in women after menopause. HDL-C metabolism is an 

important element involved in the onset of CHD. Very little information regarding LCAT 

and CETP activities and &ctors affecting their activities is available in postmenopausal 

women. Study of factors which affect these proteins, and thus HDL-C metabolism, would 

be helpful when designing interventions to maintain high HDL-C concentrations, and thus 

reduce the risk of CHD. lAAT and HRT are two such factors which require investigation. 

The purpose of the present investigation was to study associations of HDL-C metabolism 

and RCT with lAAT and HRT in postmenopausal women. 

HRT can affect associations between BFD and lipid and lipoprotein 

concentrations. Haarbo et al.'̂  randomly assigned women, 6 months to 3 years 

postmenopausal, to either HRT or placd>o for two years. They found that the percentage 



of abdominal &t, measured by DXA, was unchanged in the HRT groups, while it 

increased over two years by S.S% in the placdx) group. Serum TPC and LDL-C 

concentrations decreased in both HRT groups compared to the placd)o group. A 

significant relationship was not found between the changes in abdominal &t percentage 

and serum lipids. A major limitation of this study was that BFD was measured by different 

techniques at baseline and at two years. Soler et al.'̂  found that in women at least 1 year 

postmenopausal, WHR was associated with triglyceride, HDL-C, TPC/HDL-C, and 

apolipoprotein A-1 and B concentrations. 

PRESENT STUDY 

The study of HRT and CHD risk &ctors needs to be addressed in postmenopausal 

women, particulaily in Hispanic women. HRT has been found to be effective in improving 

CHD risk &ctors in postmenopausal women within 12 months of beginning therapy. The 

use of dual energy x-ray absorptiometry will provide precise and accurate estimates of 

regional &t masses which will help to more clearly define the relationship between body 

fat distnbution and serum lipids and lipoproteins. 

After menopause, HDL-C concentrations decrease and the risk of CHD increases. 

HRT increases HDL-C concentrations and reduces CHD risk. This project examines a 

possible mechanism for this effect. It is hypothesized that HRT following menopause may 

act on HDL metabolism by maintaining LCAT activity and, therefore HDL-C 

concentrations. However, the mechanism of this action is uncertain. In women who 

become hyperlipidemic following menopause, CETP activity may be atherogenic. HRT 
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may possibly suppress that rise in CETP activity, thus, preventing atherogenesis. This 

project will examine the relationship of HRT to CETP and LCAT activities. Determining 

such relationships will help us to better understand how HRT decreases CHD risk. This 

may be useful in designing new therapies to reduce CHD risk and in assessing current 

therapies. lAAT also increases after menopause, and is associated with a higher risk of 

CHD and lower HDL-C concentrations. This project will explore associations between 

lAAT and CETP and LCAT activities. HDL-C concentrations are lower and mean lAAT 

is higher in I£spanic women than Anglo women, thus increasing CHD risk. The effect of 

ethnicity on CETP and LCAT activities will also be examined. 
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CHAPTER THREE 

MATERIALS AND METHODS 

DESIGN 

This study was designed as an ancillaiy study to the Women's Health Initiative 

(WHI) and the Bone Estrogen Strength Training Study (BEST) presently being conducted 

at the Arizona Disease Prevention Center and the Body Composition Laboratory at the 

University of Arizona, respectively in Tucson, AZ. These two cohorts were targeted for 

this research because of the general lack of knowledge about HDL-C metabolism in 

postmenopausal women. Information for the ancillary study was collected with little 

additional participant burden. 

Nfoch of the information and measurements required for this project were collected 

by the WHI and BEST study and made available to this project for the cost of staff time 

and supplies. Two clinic visits were required of each participant. The first clinic visit and 

blood sample coincided with the first screening visit required by both studies. An extra 40 

ml blood sample was collected without requiring an additional venipuncture. Skinfolds 

and circumferences were also measured. A second venipuncture and fiisting 40 ml blood 

sample, requiring a second clinic visit, was necessary. Only participants assigned to the 

Observational Arm of the WHI participated and were required to return to clinic for an 

additional blood draw. The second clinic visit for the BEST study participants coincided 

with the second screening visit required by the BEST study. 

PROCEDURES 
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1. Recruitment 

This project was conducted at the Arizona Disease Prevention Center, the 

University Medical Center, Department of Radiology, and the Body Composition 

Laboratory, Department of Physiology. All phases of recruitment were done by the WHI 

and BEST study. Participants were presented with the option to participate in this study 

during the screening process for the WHI study. Participants in the BEST study signed an 

informed consent which included details of the ancillary study requirements. Informed 

consent was obtained from all participants before participation in this ancillary study, in 

addition to the informed consent required by the WHI and the BEST study. At this time 

the requirements for participation were explained to the participant; 40 mis of blood 

drawn (additional to the blood draw required by WHI), an additional 40 ml blood draw 

required within 1-6 weeks of the first blood draw, and skinfold and circumference 

measurements taken during the first visit (required for all participants in the BEST study, 

but an additional requirement for WHI participants). 

Women were excluded from participation according to the following criteria: 

• diagnosed cardiovascular disease or taking lipid lowering agents 

• diagnosed thyroid dysfimction or disease-related cause for obesity 

• diagnosed insulin-dependent diabetes mellitus 

• body mass index less than the 5** or greater than the QS"* age related percentile 

OEIHANES & NHANES) from measured height and weight. 

Inclusionary criteria necessary for participation included type of HRT being used. 
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Participants needed to meet one of the three HRT criteria listed below to be considered 

for participation. Sampling attempts were made to evenly distribute participants between 

the 3 categories: 

• no previous use of HRT 

• present use of estrogen only 

• present use of estrogen plus a progestin. 

An attempt was also made to recruit minorities into this study consistent with the 

ethnic diversity found in Tucson, AZ (approximately 60%), however, only 35% of the 

sample was from the following minority groups: Kspanic, Native American, African 

American, and Asian American (Table 2). An analysis was done to compare differences 

between Mexican American and non-Hispanic white women. 

Table 2. Stratification of sample by ethnicity and hormone 
re placement therapy use. 

Angjfo EGspanic Native 
American 

"^Alnain 
Allien 

Gbntpol 62 42 0 3 

Estrogen 34 10 1 0 

Estn^en-f-
Froieestin 

37 14 1 1 

2. Measurements 

Some measurements required for this ancillary study were collected by the WHI 

and BEST study, and were made available to this ancillary study so that repeat 

measurements were not required. 
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A. Collected by WHI and BEST study; 

Personal and Family FBstory. Questionnaires were administered to obtain 

information on &mily history, personal medical history, reproductive history, and personal 

habits. Data required for this ancillary study and collected by WHI and BEST study 

questionnaires included; 

• Birth date 

• Ethnicity 

• Personal Medical History; cardiovascular disease, stroke, cardiovascular 

procedures, major abdominal surgery, diabetes, and high blood cholesterol 

• Reproductive History, age of menarche, history of amenorrhea and menstrual 

irregularity, and age of menopause 

• Medication Inventory 

• Family History; diabetes and myocardial inivction 

• Personal Habits; smoking, passive smoking, alcohol consumption, physical 

activity and exercise, special diets, and eating patterns. 

Menopausal status was assessed as follows: 

WHI; Menopausal Algorithm 
Ever used hormones? 

1. Yes - eligible 
2. No; Ever had a hysterectomy? 

1. Yes - eligible 
2. No; Last bleeding? 

1. More than 12 months - eligible 
2. 7-12 months; Age? 

55-79 yrs. - eligible 
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BEST Study; women between the ages of 40 and 65 years and between 3 and 10.9 years 

postmenopausal (exception: women with one ovary left had no upper limit for years 

postmenopasual). 

Body Composition. Weight and height were measured by trained and certified 

personnel. Weight was measured using a Detecto Balance Beam Scale, Model 439. 

Participants were instructed to remove shoes, jackets and sweaters, and empty their 

pockets. Height was measured using a wall-mounted Stadiometer. Participants were 

instructed to remove their shoes and stand erect with their heels together and weight 

evenly distributed between both feet. Each measurement was taken twice for the BEST 

study and once for WHL, with the values being recorded to the nearest 0.1 kg for weight 

and 0.1 cm for height. 

Body composition (percent fat, fat fi-ee mass, and regional adipose deposition) was 

assessed by DXA. using the Hologic QDR-2000 Bone Densitometer scanner (Version 

5.60A) located at the University Medical Center, Department of Radiology (WHI study) 

or the Lunar model DPX-L located in the Body Composition Laboratory, Department of 

Physiology. A whole body scan was performed by trained and certified personnel. Two 

scans were preformed on medium speed on BEST study participants and the mean of 

those scans were used in analyses. One Array Whole Body Scan was performed on WHI 

participants and used in analyses. Radiation exposure for a total body scan was 0.03 

mrem and 1.5 mrem for Lunar and Hologic, respectively. Abdommal adipose tissue 

deposition was determined using software provided by Hologic (Version 7. IOC) or Lunar 



54 

(Version 1.3Y, Extended Research mode), respectively. An abdominal region of interest 

was defined and analyzed between, and inclusive o^ the first and fourth lumbar 

intervertebral disks comprising all abdominal tissue. 

Blood Sample Collection. Fasting blood samples were collected twice, 1-6 weeks 

apart, to minimize intra-individual variability.'^'^ After a 12-hour overnight &st, 40 ml of 

blood was collected via venipuncture using vacutainer tubes containing EDTA. The first 

sample was obtained at the same time that the WHI and BEST study blood draws were 

done without requiring an additional venipuncture. The second sample required a return 

visit to the clinic by the participant. For some participants this coincided with the second 

screening visit required by the BEST study. For other participants, an additional clinic 

visit was required (WEfl). Blood was drawn by a certified phlebotomist employed by the 

WHI or BEST study and all second visits were scheduled by the WHI or BEST study 

personnel. Blood was immediately put on ice until centrifiigation at 2600 RPM for 30 

minutes. Plasma was removed fi'om vacutainer tubes and a mixture of preservatives was 

added (sodium azide (0.1 mg/ml), aprotonin (0.5 mg/ml), and PMSF (O.I mg/ml)). 

2. Collected by Ancillary Study; 

Bodv Composition. Body circumferences and skinfolds were measured following 

standardized procedures." Skinfolds were measured at five sites; triceps, suprailiac, 

subscapular, abdomen, and thigh. Circumferences were measured at four sites; waist, 

abdomen, buttocks, and thigh. Three measurements were taken at each site for both 

skinfolds and circumferences and the mean of the three trials was used in data analysis. 
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lAAT was estimated using the equations of Svendsen et ai.^ which includes measured 

abdominal adipose tissue deposition from whole body DXA. scans, trunk skinfold 

measurements (suprailiac, subscapular, and abdomen), and WHR. 

Lipids. Lipoproteins. Apolipnproteins. and Enzvme Activities. Three aliquots of 

fresh plasma were used immediately for determination of LCAT and CETP activities, 

while the remainder was stored at -70 "C for subsequent analysis of lipids, lipoproteins, 

and apolipoproteins. All samples were assayed in duplicate except LCAT and CETP 

activities M^ch were assayed in triplicate due to increased possible sources of error in 

determining enzyme activity. Duplicates and triplicates were averaged to obtain mean 

values for each day and to determine day-to-day variability in the measures. The overall 

average of the two blood samples was used in data analysis when they were available, 

otherwise only one blood draw was used for group comparisons and to determine 

relationships among variables. 

Serum lipids, lipoproteins, apolipoproteins, and LCAT and CETP activities were 

measured in the Lipid Metabolism Laboratory at the University of Arizona. 

Standardization and quality control for cholesterol assays were maintained by participation 

in the Centers for Disease Control-National Heart, Lung and Blood Institute (CDC-

NHLBI) Lipid Standardization Program. Certification was renewed quarterly by the use 

of blinded samples and has been maintained in the Lipid Metabolism Laboratoiy since 

1989. Analyses were performed using a microtiter plate assay. 

TPC concentration was quantified by an enzymatic method*' using a High 
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Performance Cholesterol reagent (Boehringer Mannheim Diagnostics). The procedure is 

outlined in the manufacturer's directions. The average of 9 values were used in analyses 

(from 0, 3, and 6 hour incubations). HDL-C concentration was measured using the 

MgCU-dextran sulfate precipitation method for the precipitation of apolipoprotein E and B 

lipoproteins (VLDL, EDL, and LDL).'° Triglycerides were measured by an enzymatic 

method using Boehringer Mannheim Diagnostics commercial test kits." LDL-C was 

calculated using the Friedwald equation as outlined below:®^ 

LDL-C = TPC - (HDL-C + (triglycerides/5)) triglycerides below 400 
LDL-C = TPC - (HDL-C + (triglycerides/6)) triglycerides above 400 

The susceptibility of LDL particles to oxidation was determined by the analysis of 

thiobarbituric acid reactive substances (TBARS) generated during a 3 hour incubation of 

LDL with a 0.5 mM CuCl2*2HiO, following a 24 hour dialysis to remove EDTA.'^ 

CETP activity was determined using fresh plasma for analysis of the mass transfer 

of cholesterol ester between HDL and apolipoprotein B containing lipoproteins.®^ 

Physiological CETP activity was determined by analysis of the decrease in HDL 

cholesterol ester mass, without the de novo synthesis of cholesterol esters by LCAT being 

inhibited. Samples were incubated at 37''C for 0, 3, and 6 hours in a water bath. Samples 

were frozen at -20 "C until plasma and HDL total and free cholesterol were determined as 

stated above. LCAT activity was determined by an endogenous self-substrate method 

using fresh plasma.'^ Assay of physiological LCAT activity involves mass analysis of the 

decrease in plasma free cholesterol between 0, 3, and 6 hr at 37°C. Assays were carried 

out concurrently with analysis of plasma CETP activity. Calculations of CETP and LCAT 
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activity are outlined below; ' 

CETP(;zg/mI*hr) = ([(Plasma total cholesterol - Plasma free chol)p6 - (Plasma 
total cholesterol - Plasma free choOp^] - [(HDL total cholesterol - HDL 
free chol)p^ - (HDL total cholesterol - HDL free chol)p:o]) * (5/3) 

LCAT (/zg/ml*hr) = (Plasma free cholesterolp:^ - plasma free cholesterolpo)*(5/3); 
Unit conversion; 5/3 = mg/dl * lOOOAig/mg * 0.01 dl/ml * 1/6 hr. 

where t=0 and t=6 refer to 0 and 6 hour incubations, respectively. 

DATA COLLECTION 

The estimates of sample size required to detea the expected difference between 

HRT groups and to detect expected correlations between years postmenopausal and 

LCAT and CETP activities, were based on a statistical power of 0.80 and type I error of 

0.05. The following sample size estimations were determined using data from two reports 

of biological variability observed in lipoprotein and apolipoprotein data*^*^ to calculate 

effect size and power.®^ The present study was designed to reduce substantial day-to-day 

variations in enzyme activities by using the mean of blood collections 1-6 weeks apart. An 

association between age and CETP activity in normolipemic women and men was 

reported to be r=0.22." Similar information on LCAT activity is not available in the 

literature. The age range of these participants was 24-57 years. Although this is a much 

broader and younger age range and includes both men and women, these data were used 

to determine that a sample size of 204 was adequate to detect a significant correlation of 

0.20. An effect size of 0.37 was calculated using data from a study examining the effect of 

HRT on amount of lAAT.'^ A sample size of 124 is adequate to detect significance with 

an effect size of 0.37 This later sample size is smaller than that required to address the 



58 

relationship between years postmenopausal and LCAT and CETP activities, therefore a 

sample size of204 was used in this study. 

STUDY AIMS, HYPOTHESES, AND OBJECTIVES 

The primary aims of this study were 1) to determine if women receiving HRT 

will have different CETP and LCAT activities compared to women not receiving HRT; 

and 2) to determine if dififerences exist ki CETP and LCAT activities between Anglo and 

Hispanic women. Four secondary aims were 1) to determine if lAAT area differs 

between women undergoing HRT and those not undergoing HRT; 2) to determine if 

lAAT area differs between Anglo and Hispanic women; 3) to determine the influence of 

total and regional body composition on comparisons with HRT and ethnicity; and 4) to 

determine the influence of ethnicity and HRT on the susceptibility of LDL particles to 

oxidation. This study was designed to test the following hypotheses: 

1) CETP activity will be lower in women undergoing HRT, with unopposed 

estrogen resulting in the lowest CETP activity and combined therapy resulting in an 

intermediate activity; 

2) LCAT activity will be higher in women undergoing HRT, with unopposed 

estrogen resulting in the highest LCAT activity and combined therapy resulting in an 

intermediate activity; 

3) CETP activity will be higher in Hispanic women compared to Anglo women 

even after controlling for HRT use; 

4) LCAT activity will be lower in Hispanic women compared to Anglo women 
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even after controlling for HRT use; 

5) HRT administration has an effect on abdominal fat deposition, with women 

receiving HRT having less relative abdominal fat compared to women not receiving HRT; 

6) Hispanic women will have a greater relative deposition of abdominal fat than 

Anglo women; 

7) Abdominal fat deposition is positively related to CETP activity and negatively 

related to LCAT activity; and 

8) Years postmenopausal and years on HRT will be positively related to CETP 

activity and negatively related to LCAT activity. 

DATA ANALYSIS AND INTERPRETATION 

Data was analyzed using the SPSS statistical data analysis system located on the 

main VAX computer system at the University of Arizona. The following statistical 

techniques were used to address the hypotheses listed above in the section entitled 

STUDY AIMS AND OBJECTIVES: 

Descriptive relationships: 

1) Pearson correlation coefficients were used to observe relationships between 

CETP and LCAT activities and total and regional body composition, as well as lipids and 

lipoproteins. Pearson correlation coefficients and paired t-tests were used to examine day-

to-day variability in plasma variables and DXA measures of abdominal fat (kg and 

percent). 

Hypotheses 1-4: 
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2) An analysis of variance was used to determine group differences in CETP and 

LCAT activities between HRT groups and ethnic groups and least squares means were 

calculated adjusted for unequal cell sizes; 

3) An analysis of covariance was used to determine group differences in CETP and 

LCAT activities between HRT groups and ethnic groups while covarying for total and 

regional body composition and plasma lipids and lipoproteins; 

Hypothesis 5 and 6: 

4) An analysis of variance was used to test for differences in abdominal fat among 

ethnic and HRT groups and the interactions; 

Hypothesis 7; 

5) Regression analysis was used to address the independent relationships of years 

postmenopausal, abdominal fat, HRT, and the interactions with LCAT and CETP 

activities; and 

Hypothesis 8: 

6) The associations between years postmenopausal and LCAT/CETP activities 

were analyzed using Pearson correlation coefficients and analysis of variance. 



CHAFFER FOUR 

RESULTS 

SAMPLE SIZE 

A total of 205 women were recruited for this project. Due to difficulty in 

recruitment, the sample size was restricted in some of the cells (Table 2) and statistical 

power limited. Two blood draws were obtained on 176 of the 205 women. When two 

blood draws were available the average of assays done on the two draws were used in 

analyses. When only one blood draw was available the results obtained from single assays 

were reported using the single blood draw. Because of technical diflBcuIties in the 

collection of blood samples or the performance of laboratory assays, not every plasma 

variable is based on a sample size of 205 (range; 181-205). 

The susceptibility of LDL particles to oxidation was performed on a subsample of 

78 participants, therefore statistical power may be limited for these analyses. 

Total and regional body composition measures were obtained on 192 of the 205 

participants due to failure of participants to attend scheduled appointments or the inability 

to schedule appointments with participants. lAAT area was obtained on 190 panicipants 

because the necessary anthropometric measures used were not obtained on all participants. 

Day-to-day variability and correlational analyses were performed on a sample of all 

participant data for which measures were available. Sample size varied depending on the 

variable being examined. Descriptive statistics, regression analysis, and ANOVA are 

presented for data where both CETP and/or LCAT activity and body composition data 



were available (n=I90). 

DAY-TO-DAY VARIABILITY 

Blood samples were taken twice from each participant 1-6 weeks apart to reduce 

the variability of plasma measures (Table 3). Day one and day two were significantly 

correlated (p s 0.001) for all variables and there were no significant differences in mean 

values between the two days. Day one and day two blood draws for CETP and LCAT 

activities and TPC were moderately correlated, while blood draws for triglycerides, HDL-

C, and LDL oxidation were highly correlated. 

Correlations, standard errors of estimate (SEE), and t-tests were calculated to 

compare day I and day 2 abdominal fat mass (kg and %) using the Lunar DXA in a 

subsample of 109 subjects. Correlations for fat mass (kg and %) were 0.992 and 0.976, 

respectively. SEE's for fat mass (kg and %) were 0.17 and 1.99, respectively. Significant 

mean differences (p < 0.05) found between days for fat mass (kg and %) were -0.39% fat 

and -0.045 kg, respectively. 

A comparison of total body fat (kg and %) was done to determine if significant 

differences could be detected between the Lunar and Hologic absorptiometers in 20 

women between the ages of 25 and 62 years. Correlations between the two 

absorptiometers was 0.99 for total body percent fat and total body fat (kg). Total body fat 

(kg) differences between the two absorptiometers was 0.37%. 

Percent differences between day one and day two for all plasma variables were less 

than 3% for all variables. Coefficients of variation (CV) were calculated for plasma 



Siiinple 
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Pearson 
Coireiaitioiil 

Day il\^elin: Pay 2 Mean 
(SD) 

Dayl yt, DayZ 
%DilTerenc^.. 

Pair^t-T^t 
. (0-vaiue) 

CETP Oig/nil*hr) 172 0.55*** 12.5 (9.4) 12.3 (8.5) 1.6 0.71 

LCATOzg/iiil*hr) 175 OA!*** 26.6 (7.5) 25.6 (7.6) 3.9 0.09 

Total Cholesterol: 
(mg/dl) 

176 0.70*** 223.5 (42.5) 221.2(40.2) 1.0 0.34 

1 HDL-C (mg/dl) 175 O.Bi*** 58.4(15.2) 57.5 (15.0) 1.5 0.09 

LDLrC (mg/dl) 158 o.6r^* 135.9(38.0) 134.3 (35.4) 1.2 0.54 

Triglycerides (mg/dl) 167 0.93*** 141.5(94.4) 143.1 (93.8) 1.1 0.57 

LDL Oxidation 
(punol/ing ̂  

protein) 

73 0.84»»» 36.9 (16.0) 37.9 (16.0) 2.6 0.35 

•••p < 0.001 

o\ 



variables as follows; square root [5^(dayl-day2)"/ (2 * N)]- The results were quite 

variable: TPC (10%), HDL-C (9%), LDL-C (16%), triglycerides (17%), CETP activity 

(48%), LCAT (21%), and LDL oxidation (61%). The large coefficient of variation in 

CETP activity may be due to the combination of technical and biological error, but we are 

unable to determine this with this study design. Day one vs. day two are plotted for CETP 

and LCAT enzyme activities in Figures 1 and 2, respectively. 

DESCRIPTIVE CHARACTERISTICS 

I. Lipids and Lipoproteins 

Table 4 contains least squares means (adjusted for unequal cell sizes) of plasma 

variables for those subjects with both complete CETP and/or LCAT activity data and body 

composition data (n=190). Descriptive data for plasma variables, as well as years HRT 

and years postmenopausal, can be found in Appendix D (Table 14). Data in Table 4 

contains least squares means for plasma variables by ethnicity and hormone use. 2x2 

ANOVAs were performed for plasma variables by HRT and ethnicity. Significant ethnic 

differences existed with Hispanic women having higher mean CETP activity, total/HDL-C 

ratio, and triglycerides, and a lower mean HDL-C concentration than Anglo women. 

There were no hormone or interaction effects for any of these variables. There was a 

significant ethnic effect and an ethnic x hormone interaction for the susceptibility of LDL 

particles to oxidation. Both Anglo and Hispanic hormone non-users have similar LDL 

oxidation susceptibilities, however Anglo hormone users have lower mean values than 

non-users and Hispanic hormone users have higher mean values than non-users. 



65 

FIGURE 1. Plot of Day 1 vs. Day 2 measures of CETP activity. 
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FIGURE 2. Plot of Day 1 vs. Day 2 measures of LCAT activity. 
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TABLE 4. Least squares means for plasma lipid and lipoprotein variables by ethnicity and HRT group. 

Variable Anglo Women Hispanic Women Ethnicity Hormone Ethnicity x 
Hormone 

Interaction 

Variable 

Non-Users Hormone 
Users 

Non-users Hormone 
Users 

Ethnicity Hormone Ethnicity x 
Hormone 

Interaction 

CETP (/i^g/ml*hr) 10.8 11.9 14.9 14.2 • 

LCAT (//g/ml-hr) 25.1 25.9 27.1 26.1 

TPC (mg/dl) 223.5 222.7 226.8 215.2 

HDL-C (mg/dl) 62.3 61.4 53.5 54.4 • 

TPC/HDL-C 3.82 3.78 4.48 4.24 * 

LDL-C (mg/dl) 137.9 132.3 139.5 127.8 

Triglycerides 
(mg/dl) 

116.0 142.4 160.8 164.8 * 

LDL Oxidation 
(nmol/mg LDL 

protein) 

34.3 28.6 35.9 49.7 * * 

Least squares means adjusted for unequal cell sizes. 
"• P ^ 0.05, significant effects with 2x2 ANOVA. 



ANOVA was performed to fexamine plasma variables among hormone groups. No 

significant differences were found between non-users, unopposed estrogen users, and 

combined therapy users. 

2. Body Composition 

Least squares means are reported in Table 5 for total and regional body 

composition for participants with both CETP and LCAT artivity and body composition 

data available. Descriptive data for these body composition variables can be found in 

Appendix D (Table 15). Data in Table 5 are reported by ethnicity and hormone use. 2x2 

ANOVAs were performed for body composition variables by HRT and ethnicity. 

Significant ethnic effects were present in regional, but not total body composition 

measures. Hispanic women had higher mean lAAT area, relative and absolute abdominal 

adipose tissue measured by DXA, WHR, and trunk/total fat as measured by DXA and 

skinfolds than Anglo women. Hispanic women were also significantly older and shorter 

than Anglo women. 

There were no significant hormone effects in any of the total or regional body 

composition measures. However, hormone users were significantly younger and taller 

than hormone non-users. ANOVA was performed to examine differences in body 

composition variables among hormone non-users, unopposed estrogen users, and 

combined therapy users. Post hoc examination (F-ratio=3.29, p=0.039) revealed that 

there was a significant height difference between hormone non- users and those on 

combined therapy, with hormone non-users being shorter than combined therapy users. 
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TABLE 5. Least squares means for total and regional body composition variables by ethnicity and HRT group 

Variable Anglo Women Hispanic Women Ethnicity Hormone Ethnicity x 
Hormone 

Interaction 

Variable 

Non-
Users 

Hormone 
Users 

Non-users Hormone 
Users 

Ethnicity Hormone Ethnicity x 
Hormone 

Interaction 

Age (yrs) 57.4 55.8 60.8 56.7 • • 

Height (cm) 162.6 163.5 157.2 160.0 • • 

Weight (kg) 68.3 68.7 67.9 67,7 • 

BMl (kg/m>) 25.8 25.7 27.4 26.4 

Total Body Fat (%) 40.0 38.8 42.0 40,9 

Total Body Fat (kg) 27.4 27.1 28.8 27,6 

lAAT Area (cm') 121.9 128.1 180.6 164,4 * 

Abdominal Fat (kg) 3.1 3.2 4.0 3,9 

Abdominal Fat (%) 38.0 36.7 41.9 40,0 • 

WHR 0,78 0.79 0.85 0,82 

Skinfold Trunk/Total 0.55 0.56 0.60 0,58 * 

DXA Trunk/Total O.Il 0.11 0.14 0,14 • 

Least squares means adjusted for unequal cell sizes. 
* P 5 0.05, significant effects with 2x2 ANOVA. 
No significant interaction effects were present. 

ON vO 
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No other significant differences were found among the three hormone groups. 

CETP AND LCAT ACnVmES 

1. Lipids and Lipoproteins 

Correlation coe£5cients were calculated to evaluate the relationships of CETP and 

LCAT activities with plasma lipid and lipoprotein measures. As mentioned previously, 

these analyses were performed on all participants for whom measures were available. 

Sample sizes for correlations are reported in the tables for each variable. To determine if 

ethnicity or hormone use may affect these relationships, correlations were also performed 

within ethnic and HRT subsamples. In all cases, significant correlations were negative 

between enzyme activities and HDL-C, and positive between enzyme activities and all 

other lipid and lipoprotein variables. Table 6 contains correlations among lipid and 

lipoprotein variables and CETP and LCAT activity data for the entire sample, as well as 

for Hispanic and Anglo subsamples. Significant low to moderate correlations were found 

between CETP acti>dty and all lipid and lipoprotein variables measured in the total sample. 

Similar or higher correlations were also found in the Hispanic subsample. CETP activity 

was not significantly correlated with LDL-C or LDL particle oxidation, presumably due to 

a limited sample size. Correlation coefiBcients in the Anglo subsample were not as high in 

magnitude as those found in the Hispanic subsample, and were only significant for TPC, 

triglycerides, and total/HDL-C ratio. 

Moderate correlations were also observed between LCAT activity and measured 

plasma lipids and lipoproteins. As with CETP, all variables were significantly related to 



TABLE 6. Correlations of CETP and LCAT with plasma variables in total sample, and Hispanic and Anglo 
subsamples. 

CETP(MS/ml*lir) CATCix^mhhr) 

Total 
(N«205> 

*5 «
 >0 

O
.J

L 

Anglo 
(N-205) 

Hisptnie 
(N-66) 

Anglo 
(N-133) 

Total Cholesterol 
^ (mg/dl) 

0.24 ••• 0.25* 0.21* 0.31^»^ 0.49**»® 0.21»® 

HDL<;(ing/dl) -0.39*** -0.15 -0.19** -0.16 -0.19^ 

LDL-C (mg/dl) 0.17* 
(193) 

0.20 
(64) 

0.12 
(123) 

0.21** 
(193) 

0.33»» 
(64) 

0.14 
(123) 

TPC/HDIrC 04 i«#»  0.55***9 0.28»*»® 0.37*** 0.45»*^ 0.32'»*'* 

1 Triglycerides (mg/dl) 0.42»*» 
(197) 

0.41*** 
(64) 

0.38»*» 
(127) 

0.39*** 
(197) 

0.51*»» 
(64) 

0.32^*^ 
(127) 

1 LDLOiddatiOii 
1 (nmol/mg LDL 
1. Protein) 

0.28* 
(78) 

0.21 
(48) 

0.14 
(29) 

0.25^ 
(78) 

0.18 
(48) 

0.12 
(29) 

•Pi  0.05;  ••PsO.Ol;  •••Ps 0.001 
Numbers in ( ) represent sample sizes differing from those listed in column headings. 
• Test for diiSferences between independent correlations (P ^ O.OS). 



LCAT activity in the entire sample. Significant correlations were found in the Hispanic 

subsample for all variables except HDL-C and LDL particle oxidation, while all variables 

except LDL-C and LDL particle oxidation were significantly related to LCAT activity in 

the Anglo subsample. The magnitude of the correlations were also not as high in the 

Anglo subsample than the Hispanic subsample. 

Relationships between enzyme activities and lipids and lipoproteins were also 

examined in the hormone subsamples (Tables 7 and 8). Only triglyceride values were 

significantly related to CETP activity in the unopposed estrogen subsample. All variables 

except LDL-C were significantly related to CETP activity in the combined therapy 

subsample. LCAT activity was significantly related to TPC, triglyceride, and total/HDL-C 

ratio in the unopposed estrogen subsample and HDL-C, triglycerides, and total/HDL-C 

ratio in the combined therapy subsample. When the two different hormone therapies were 

combined into one group (hormone users), correlations between CETP activity and HDL-

C, triglycerides, total/HDL-C, and LDL particle oxidation remained significant, although 

the magnitudes of the correlations were not as high. 

LCAT activity was also significantly related to HDL-C, triglycerides, and 

total/HDL-C ratio in the combined hormone users. Significant relationships were found 

with both CETP and LCAT activities and all plasma lipid and lipoprotein variables in 

hormone non-users, with the exception of LCAT activity and LDL particle oxidation. 

Tests for differences between independent correlations were performed using z-

scores to determine if correlations within subsamples were significantly different fi-om one 



TABLE 7. Correlations'of CETP and LCAT with plasma variables in women 

CETP (;zg/ml«hr) LCAT (u. g/ml*hr) 

Unopposed 
Estrogen 
(N=45) 

Estrogen + 
Progestin 
(N=53) 

Unopposed 
Estrogen 
(N=45) 

Estrogen + 
Progestin 
(N=53) 

Total Cholesterol 
(mg/dl) 

0.04 0.29* 0.29» 0.11 

HDL-C (mg/dl) -0.14 -0.35* -0.16 -0.31* 

LDL-C (mg/dl) -0.23 
(42) 

0.24 
(52) 

0.12 
(42) 

0.10 
(52) 

TPC/HDL-C 0.15 ® 0.51»»»® 0.34» 0.34* 

Triglycerides (mg/dl) 0.41»* 
(42) 

0.49*** 0.42** 
(42) 

0.3S** 

LDL Oxidation 
(nmol/mg LDL 

Protein) 

0.28 
(24) 

0.58* 
(15) 

0.35 
(24) 

0.19 
(15) 

*P 5 0.05; 0.05; ***? ^ 0.001 
Numbers in () represent sample sizes differing from those listed in column headings. 
® Test for differences between independent correlations (P < 0.05). 



TABLE 8, Correlations of CETP and LCAT with plasma variables in total sample, and hormone non-user and user 
subsamples. 

CETP (A/e/ml*hr) U CAT (//g/ml'hr) 

Total 
(N=205) 

Non-Users 
(N=107) 

Users 
(N=98) 

Total 
(N=205) 

Non-Users 
(N=107) 

Users 
(N=98) 

Total Cholesterol 
(mg/dl) 

0.24*** 0.32*** 0,14 0.31*** 0.43**» 0.18 

HDl^C (mg/dl) -021*** -0.32*** -0.22* -0.19** -0.16 -0.24* 

LDL-C (mg/dl) 0.\7* 
(193) 

0.29** 
(99) 

0.02 
(94) 

0.21** 
(193) 

0.33*** 
(99) 

0.10 
(94) 

TPC/HDL-C 0.41*** 0.50*** 0.32*** 0.37*** 0.42*** 0.34** 

Triglycerides (mg/dl) 0.42*** 
(197) 

0.41*** 
(102) 

0.45*** 
(95) 

0.39*** 
(197) 

0.40*** 
(102) 

0.39** 
(95) 

LDL Oxidation 
(nmol/mg LDL 

Protein) 

0.28* 
(78) 

0.21 
(39) 

0.34* 
(39) 

0.25* 
(78) 

0.27 
(39) 

0.24 
(39) 

»P ^ 0.05; **Pi 0,05; •••P ^ 0.001 
Numbers in () represent sample sizes differing from those listed in column headings. 
Test for differences between independent correlations from hormone groups were nonsignificant. 



another (i.e. Hispanic vs. Anglo, unopposed estrogen users vs. combined therapy users, 

and hormone users vs. non-users). The correlations for TPC/HDL-C ratio and CETP 

activity in Hispanic vs. Anglo subsamples, as well as unopposed estrogen vs. combined 

therapy users, were significantly different (p ^ 0.05) fi-om one another. The correlations 

for TPC and LCAT activity in Hispanic vs. Anglo subsamples were also different fi-om 

one another (p i 0.05). These were the only significant differences between correlations 

in subsamples. 

2. Body Composition 

The relationships between CETP and LCAT activities and total and regional 

body composition measures were also examined (Table 9). Significant positive 

relationships were found between all body composition measures and CETP activity in 

the entire sample. Although these relationships remained significant in the Anglo 

subsample, only regional body composition measures remained significantly related to 

CETP activity in the Hispanic subsample. Correlations were also of lower magnitude in 

the Hispanic subsample compared to the Anglo subsample. The inability to find 

significant relationships between CETP activity and total body composition measures 

may be due to a limited sample size in the Hispanic subsample, and thus insufficient 

power. Similar results were also discovered when the relationship between body 

composition measures and LCAT activity were evaluated, with the Hispanic subsample 

having correlations of lower magnitudes than the Anglo subsample. The only exception 

was that WHR was not significantly related to LCAT activity in the Hispanic subsample. 



TABLE 9. Correlations of CETP and LCAT with total and regional body composition in total sample, and Hispanic and 

CETP (//g/ml*hr) LCAT (/ig/ml'hr) 

Total 
(N=202) 

Hispanic 
(N=64) 

Anglo 
(N=132) 

Total 
(N=202) 

Hispanic 
(N=64) 

Anglo 
(N=132) 

Age (yrs) -0.05 -0.02 -0.15 -0.13 -0.03 -0.23** 

Heieht (cm) -0.06 0.01 -0.01 -0.07 -0.05 -0.04 

Weight (kg) 0,29*** 0.23 0.34*** 0.26*** 0.11 0.34*** 

BMI (kg/m') 0.33*** 0.24 0.37*** 0.30*** 0.14 0.38*** 

Total Body Fat (kg) 0.27*** (192) 0,22 (57) 0.29*** (129) 0 29*** (192) 0.24 (57) 0.32*** (129) 

Total Body Fat (%) 0.24*** (192) 0.23 (57) 0.22* (129) 0.24*** (192) 0.28* (57) 0.24** (129) 

lAAT (cni^) 0.4)*** (190) 0.38** (55) 0.39*** (129) 0,45*** (190) 0.37** (55) 0.51**»(129) 

Abdominal Fat (kg) 0.35*** (192) 0.29* (57) 0.37*** (129) 0.37***(192) 0.34** (57) 0.41*** (129) 

Abdominal Fat (%) 0.34*** (192) 0.31* (57) 0.33*** (129) 0.39*** (192) 0.32** (57) 0.41*** (129) 

WHR 0.30*** 0.25* 0.27** 0.38*** 0.20 0.46*** 

Skinfold Trunk/Total 0.37*** 0.25* 0.40*** 0.44*** 0.29* 0.49*** 

DXA Trunk/Total 0.34*** (192) 0.32* (57) 0.32*** (129) 0.37*** (192) 0.39** (57) 0.40*** (129) 
*P^0.05; »*P^O,OI; ***P s 0.001 
Numbers in () represent sample sizes difTering from those listed in column headings. 
Test for differences between independent correlations of ethnic groups were nonsignificant. 



With a few exceptions, CETP and LCAT activities had significant positive relationships 

with all body composition measures in the unopposed estrogen and combined therapy 

subsamples (Table 10) and the hormone non-user and hormone user subsamples (Table 

11). CETP activity was not significantly related to weight or total body fat (relative and 

absolute) in both unopposed estrogen and combined therapy subsamples. CETP activity 

was also not related to WHR in the unopposed estrogen subsample or BMI in the 

combined therapy subsample. The only exception to significant relationships between 

LCAT activity and body composition measures in unopposed estrogen and combined 

therapy subsamples was total body fat percentage in the combined therapy subsample. 

LCAT activity had a significant negative relationship with age in the combined therapy 

group. The only exceptions to significant positive relationships between CETP and LCAT 

activities and body composition variables in hormone non-users and users were total body 

fat percentage and CETP activity in hormone users and weight and LCAT activity in 

hormone non-users. 

Age was not significantly related to CETP in the total sample or any subsample. 

Age was found to be significantly related to LCAT activity, but only in the Anglo 

subsample. Years postmenopausal was also not significantly related to either CETP 

(r=0.02) or LCAT (r=-0.12) activities. Years receiving HRT was not significantly related 

to either CETP (r=-0.08) or LCAT (r=-0.13) activities. Mean values for years 

postmenopausal and years receiving HRT were 9.86 ± 9.56 (range = 1-72 yrs) and 4.02 ± 

5.56 (range = 1-30 yrs), respectively. Frequency distributions for years postmenopausal 
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TABLE 10. Correlations of CETP and LCAT with total and regional body composition 
in women using unopposed estrogen or estrogen plus a progestin. 

CETP (ug/ml-hr) LCAT (|is/ml*hr) 

Unopposed Estrogen + Unopposed Estrogen + 
Estrogen Progestin Estrogen Progestin 
(N=45) (N=S3) (N=45) (N=53) 

Age (yrs) -0.07 -O.ll -0.21 -0.36** 

Height (cm) -0.06 0.02 O.IO -0.04 

Weight (Itg) 0.27 0.25 0.41** 0.28* 

BMI (kg/m^) 0.31* 0.23 0.40** 0.30* 

Total Body Fat (kg) 0.25 0.19 0.40** 0.29* 
(43) (50) (43) (50) 

Total Body Fat (%) 0.27 0.12 0.33* 0.20 
(43) (50) (43) (50) 

lAAT (cni^) 0.30* 0.43** 0.45** 0.50*** 
(43) (50) (43) (50) 

Abdominal Fat (kg) 0.34* 0.34* 0.41** 0.39** 
(43) (50) (43) (50) 

Abdominal Fat (%) 0.32* 0.31* 0.38* 0.45*** 
(43) (50) (43) (50) 

WHR 0.14 0.39** 0.40** 0.47*** 

Skinfold Trunk/Total 0.34* 0.60*** 0.42** 0.60*** 

DXA Trunk/Total 0.38* 0.46*** 0.30* 0.45*** 
(43) (50) (43) (50) 

•P s 0.05; **? s 0.01; ***? s 0.001 
Numbers in () represent sample sizes differing from those listed in column headings. 



TABLE 11. Correlations of CETP and LCAT activity with total and regional body composition in total sample, and 
hormone non-user and users subsamples. 

CETP (/zg/ml'hr) LCAT (/ig/ml*hr) 

Total 
(N=202) 

Non-Users 
(N=104) 

Users 
(N=98) 

Total 
(N=202) 

Non-Users 
(N=104) 

Users 
(N=98) 

Age (yrs) -0.05 -0.03 -0.07 -0.13 -0.01 -0.28** 

Height (cm) -0.06 -0.11 -0.02 -0.07 -0.17 0.01 

Weight (kg) 029*** 0.32*** 0.26** 0.26*** 0,17 0.33*** 

BM1 (kg/m') 0.33*** 0.40*** 0.27** 0.30*** 0.26** 0.34*** 

Total Body Fat (kg) 0.21*** (192) 0.33*** (99) 0.22* (93) 0.29*** (192) 0.24* (99) 0.34*** (93) 

Total Body Fat (%) 0.24*** (192) 0.28** (99) 0.20 (93) 0.24*** (192) 0.24* (99) 0,26*** (93) 

lAAT (cm^) 0.41*** (190) 0.46*** (97) 0.36*** (93) 0.45*** (190) 0.44*** (97) 0.47*** (93) 

Abdominal Fat (kg) 0.35*»*(192) 0.37*** (99) 0.34*** (93) 0.37*** (192) 0.34*** (99) 0,40*»» (93) 

Abdominal Fat {"/o) 0.34*** (192) 0.38*** (99) 0.31** (93) 0.39*** (192) 0.36*** (99) 0.42*** (93) 

WHR 0.30*** 0.34*** 0.26** 0.38*** 0.34*** 0.44*** 

Skinfold Trunk/Total 0.37*** 0.31*** 0.45*** 0.44*** 0.35*** 0.53*** 

DXA Trunk/Total 0.34*** (192) 0.28** (99) 0.41*** (93) 0.37*** (192) 0.35*** (99) 0,38*** (93) 
*Pi0.05; **P^O.Ol; ***P ^ 0.001 
Numbers in () represent sample sizes differing from those listed in column headings. 



and years on HRT were done for Anglo and ICspanic women in five year groups. Years 

postmenopausal for the number Anglo and Hispanic women, respectively for age groups 

1-5 (59, 20), 6-10 (43, 13), 11-15 (7, 8), 16-20 (10, 6), 21-25 (9, 4), 26-30 (3, 2), 31-50 

(1, 4), and 71+ (1,0). Years on HRT for the number of Anglo and Hispanic women, 

respectively for age groups 1-5 (61, 19), 6-10 (2, 2), 11-15 (2, 1), 16-20 (4, 0), 21-25 (2, 

0), and 26-30 (1, 0). 

Tests for differences between independent correlations were performed using z-

scores to determine if correlations within subsamples were significantly different fi^om one 

another. No significant differences were found between subsamples in relationships 

between CETP and LCAT activities and total and regional body composition (i.e. 

Hispanic vs. Anglo, unopposed estrogen users vs. combined therapy users, and hormone 

users vs. non-users). 

CETP AND LCAT ACTTVTnES, PLASMA LlPffiS AND LIPOPROTEmS, AND 

BODY COMPOSITION 

Stepwise multiple regression analyses were performed to determine which plasma 

lipid and lipoprotein and total and regional body composition variables best predicted 

CETP and LCAT activities. All plasma lipid and lipoprotein and body composition 

variables, as well as ethnicity, HRT, height age, years on HRT, and years postmenopausal 

were included in the analyses. The resuhs are presented in Table 12. The best predictors 

of CETP activity were ethnicity, triglyceride concentration, and TPC/HDL-C ratio, 

accounting for 46% of the variance in CETP activity. The best predictors of LCAT 
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TABLE 12. Stepwise multiple regression of age, height, total and regional body 
composition, and lipids and lipoproteins with CETP and LCAT 
activities as dependent variables. 

Significant Variables Regression Standardized Adj. SEE 
Coefficient Beta (Mg/ml'hr) 

Dependent Variable: CETP 
Ethnicity 4.38»* 0.29 
Triglyceride Concentration 0.02» 0.26 

TPC/HDL-C Ratio 2.51*» 0.36 
Intercept -9.63** 0.46 6.42 

Dependent Variable: LCAT 
Ethnicity 3.83** 0.30 
TPC/HDL-C Ratio 240»»* 0.41 
BMI -0.41* -0.26 
WHR 3221*** 0.38 
Intercept -7.44 0.45 5.42 

•P^O.05;  5 0.01;  5  0.001 
Variables included in analysis: Ethnicity, HRT, TPC, HDL-C, LDL-C, TPC/HDL-C, 

triglycerides, LDL oxidation, age, height, weight, BMI, total body fat (% and kg), 
lAAT, lA Fat (% and kg), WHR, skinfold trunk/total, and DXA trunk/total. 

activity were ethnicity, TPC/HDL-C ratio, BMI, and WHR, accounting for 45% of the 

variance in LCAT activity. Although LCAT activity was not significantly different 

between ethnic groups in univariate analyses, Hispanic women had a higher mean LCAT 

activity than Anglo women. When combined with other variables ethnicity did enter into 

the prediction equation for LCAT activity. In both models ethnicity and lipoprotein 

variables were the best predictors of enzyme activities, while most total and regional body 

composition measures were not signficant predictors. Standard errors of the estimates for 

both CETP and LCAT activities were large suggesting that the precision of measurement 

and biological variability were a problem. The combination of predictor variables were 

logical predictors for CETP and LCAT activities and they accounted for 46 &. 45 percent 



of the variability, respectively. Other factors that had not been measured may lead to a 

reduction of biological variability, and hence a reduction in the standard error of estimate. 

An ANCOVA was used in subsequent analyses to investigate the ethnic differences 

found in CETP activity (Table 13). Five analyses are presented: 1) including ethnicity 

only, 2) including age and height as covariates, as they were significantly different between 

Hispanic and Anglo women, 3) including triglyceride concentration and TPC/HDL-C ratio 

as covariates, as the combination resulted in the best prediction model for CETP activity, 

4) including any measure of lAAT or body fat distribution (only one measure was entered 

at a time because of high correlations among the variables of regional body composition) 

to examine the effect of regional body composition, and 5) including any measure of total 

body fat to examine the effect of total body composition. Results from lAAT and total 

body fat (gm) are presented in Table 13 because, as measures of regional and total body 

composition, they had the highest correlations with CETP activity. Model 1 resulted in a 

significant effect of ethnicity on CETP activity. Ethnicity remained significant after age 

and height were added as covariates in Model 2. Although ethnic differences persisted 

with Models 1 and 2, in Model 3 once significant predictor variables were introduced, 

ethnic differences were no longer present. Additional analyses revealed that the addition 

of any regional body composition measure or lipoprotein variable resulted in ethnicity no 

longer being a significant variable in CETP activity (Model 4 as an example). However, 

the inclusion of total body composition measures (Model 5 as an example) resulted in the 

persistence of ethnic differences in CETP activity. 



TABLE 13. ANCOVA examining ethnic diflferences in CETP activity. 

Model Variables Ethnicity 
p>vaiue 

Model 
p-value 

Model 1 
Ethnicity 0.02 0.02 

Model 2 
Age 
Height 0.03 0.07 

Model 3 
Triglyceride Concentration 
TPC/HDL-C Ratio 0.30 0.001 

Model 4 
lAAT 0.39 0.001 

Model 5 
Total Body Fat (kg) 0.03 0.001 

Ethnicity was included in all models. Significance level is reported in 
"Ethnicity p-value" column. 

All variables listed significant at P < 0.05. 
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CHAPTER FIVE 

DISCUSSION 

This project was designed to examine the influence of HRT and ethnicity on CETP 

and LCAT activities. Total and regional body compositions were included in the design 

because of known dififerences between Anglo and Hispanic women^^ and possible 

regulation of CETP activity and/or concentrations by adipose tissue." As women reach 

menopause, the large decrease in endogenous estrogen production results in increased risk 

of CHD as well as other chronic diseases. After menopause many risk &ctors for CHD 

begin to develop, including a M in HDL-C concentrations. Exogenous estrogen has been 

administered to help improve this risk profile. Due to an increased risk of endometrial 

cancer with unopposed estrogen, a combination therapy of estrogen plus a progestin is 

most often prescribed today. Although improvement in CHD risk &ctors are not as great 

as with unopposed estrogen, the combined therapy does result in improvements when 

compared to risk profiles of women not receiving any type of replacement therapy and 

does reduce the incidence of CHD similariy to unopposed estrogen administration.^^ 

I£spanic women have a higher risk profile for CHD, including lower HDL-C 

concentrations than Anglo women, and thus are at greater risk for CHD.^* Although 

Hispanic women have a more central distribution of body &t, this increased risk remains 

even after controlling for body composition.^^ 

Because HDL-C concentrations may be increased with HRT, recent research has 

focused on exploring the mechanisms by which HDL-C concentrations are preserved by 
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both exogenous and endogenous estrogen. CETP and LCAT are two enzymes involved in 

RCT and may be involved in the improvement of HDL-C concentrations with HRT. 

DAY-TO-DAY VARIABILITY 

Presently this is the only published study reporting variability in the measurement 

of CETP and LCAT activity. CoefBcients of variation for CETP and LCAT activities high 

(48 and 21%, respectively) when compared to the other plasma variables (9-17%). Four 

technicians were involved in CETP and LCAT activity analyses which may have resulted 

in an elevated technical variability. Limiting the number of individuals preforming assays 

may help reduce error. Neither day-to-day variations, nor the effects of many behavioral 

variables, other than diet, has been studied ectensively in CETP and LCAT activities. 

Biological day-to-day variations may be much larger than those found for lipid and 

lipoprotein measures. Cholesterol and carbohydrate intakes are two such variables which 

have been studied in relation to CETP activity. CETP activity has been found to be 

increased in response to increases in dietary cholesterol'', and carbohydrate intake may 

also influence activity.'"' 

In addition, the reliance of CETP and LCAT activity measures on plasma and HDL 

measures of total cholesterol and free cholesterol to determine changes in cholesterol 

ester, and thus the measure of activity over time, increases the chance for technical error in 

the assay procedures. Day-to-day and technical reliabilities, with respect to these two 

enzyme activities, have not been previously reported in the literature. The results of this 

study suggest that two blood draws do not provide sufBcient sampling for precise enzyme 
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activities. Also, more study is necessary in determining behavioral &ctors which may 

influence en^rme activities. 

Bookstein et al.*^ reported on day-to-day variability of serum cholesterol, LDL-C, 

HDL-C, and triglyceride concentrations in a group of individuals with a mean age of 

32:tl0 years. Samples were drawn during the course of one week on weekday mornings. 

Th^ found total variability (analytic plus biological) of total cholesterol (5%), HDL-C 

(9%), LDL-C (7%), and triglyceride (21%). It should be noted that although HDL-C 

concentrations found in this study were similar to the present study (52 ± 10), total 

cholesterol (188 ± 36) and LDL-C (119 ± 32) concentrations were higher and triglyceride 

(86 ± 45) concentrations were lower than those found in the present study. Ortola et al.*^ 

reported biological and analytic variability on serum in 42 individuals between 20 and 49 

years of age. Values from this study were similar to those found in the present study. 

Samples were frozen for a maximum of six months. Total variability was calculated from 

the bioio^cal and analytic variability for total cholesterol (7%), HDL-C (8%), LDL-C 

(14%), and triglycerides (18%). The reliabilities of the plasma lipid and lipoprotein 

measures were high in this study, with the exception of LDL-C and TPC. However, the 

calculated total variabilities were similar to those reported above: TPC (10%), HDL-C 

(9%), LDL-C (16%), and triglycerides (17%). 

DESCRIPTIVE CHARACTERISTICS 

1. Lipids and Lipoproteins 

HRT. In the present study sample, there were no significant differences in plasma 



lipids and lipoproteins among HRT groups. Past longitudinal research has found HDL-C 

concentrations to be lower, and TPC and LDL-C to be higher in non-users when 

compared to hormone users." Although trends in these directions existed in the present 

study, none of the differences were large enough to be significant. This may be due to the 

cross-sectional nature of this project. Barrett-Connor et al." in a cross-sectional study, 

found differences in CHD risk faaors between hormone users and non-users, but with a 

sample size of over 1000 postmenopausal women. In that study, TPC concentrations 

were significantly lower in estrogen users vs. non-users, triglyceride concentrations were 

significantly higher in estrogen users vs. non-users, HDL-C concentrations were 

significantly higher in estrogen and combined therapy users vs. non-users, and LDL-C 

concentrations were significantly lower in estrogen and combined therapy users vs. non-

users. In the present study, although not significant, identical results were found. 

In vitro studies have found estrogen to be a significant factor in preventing or 

delaying LDL oxidation'"'*"'^, hence reducing the risk of CHD. Both unopposed estrogen 

administration and combined therapy have been found to delay the oxidation of LDL in 

v/vo.In the present study, the susceptibility of LDL particles to oxidation was not 

different among HRT groups (non-users vs. unopposed estrogen vs. combined therapy). 

Dietary intake of antioxidants were not controlled for and this may be one reason why 

differences were not found among groups. Wander et al."" found that supplementation 

with fish oil eliminated any differences between hormone non-users and a group of women 

undergoing either unopposed estrogen or combined therapy in oxidative susceptibility of 
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LDL. Although differences were not significant in the present study, a trend for 

unopposed estrogen users in the present study to have a lower oxidative susceptibility of 

LDL was present, similar to significant findings of Sack et al.'" 

Ethnicity. Ethnic differences existed with fCspanic women having significantly 

lower HDL-C concentrations and TPC/HDL-C, as well as significantly higher triglyceride 

concentrations and LDL oxidation. Haffher et al.^® in a study of696 Mexican and 505 

Anglo women found the same results with no differences in TPC or LDL-C between the 

two groups, but significant differences in HDL-C and triglyceride concentrations and 

HDL-C/TPC. In the present study, the TPC/HDL-C ratio was used (the ratio most 

commonly used today), as opposed to the HDL-C/TPC ratio used by HaflSier et al.; 

however the underlying principle of the ratios are the same. Understanding that the ratios 

are inversely related, the results were similar between the present study and the study of 

Haffher et al.^® Oxidative susceptibility of LDL particles in Hispanic postmenopausal 

women has not been studied previously and the results from the present study suggest that 

fiirther study is necessary. Increased oxidative susceptibility of LDL particles in the 

present sample of Hispanic women, compared to Anglo women, suggests an additional 

risk factor placing Hispanic women at greater risk for CHD. 

An interaction effect was found for the susceptibility of LDL particles to oxidize. 

In Anglo women, LDL particle oxidation was slightly lower in the hormone users 

compared to the hormone non-users, while Hispanic women who used hormones had a 

higher LDL oxidative susceptibility than hormone non-users. A lower susceptibility of 
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LDL particle to oxidize was'expected with hormone use and the higher susceptibility in 

Hispanic hormone users is of concern. The mechanism for and increased susceptibility is 

unclear. 

2. Body Composition 

HRT. Statistically significant total and regional body composition differences in 

hormone users vs. non-users were not found in the present study. Total body fat was not 

expected to be different among the groups'®, however regional differences were 

anticipated with hormone non-users distributing more fat centrally (i.e. increased WHR, 

lAAT area, and trunk/total ratios).''* Haarbo et al." found that women assigned to 

combined therapy regimen accumulated less abdominal fat than women assigned to 

placebo over a two year period. The accumulation of total body fat over the two year 

period, however, was not significantly different between the two groups. In the present 

study, hormone non-users tended to have more fat intra-abdominally than either women 

undergoing unopposed estrogen or combined therapies, although no differences were 

evident in the amount of total body fat. The lack of significance in lAAT may be due to 

the cross-sectional nature of this study, as well as small sample sizes in the two hormone 

user groups. 

Ethnicity. Hispanic women had a significantly greater relative deposition of body 

fat on the trunk and intra-abdominally than did Anglo women, even after adjusting for 

total body fat. This has been found previously in the literature.'®-" There was, however, 

no differences between ethnicities in total amount of body fat. Given that an accumulation 



of lAAT is a risk factor for CHD'-", postmenopausal Hispanic women have, again, 

another risk factor placing them at greater risk for CHD than postmenopausal Anglo 

women. This risk may be intensified if Hispanic women also do not undergo HRT. due to 

trends for increased lAAT in hormone non-users. 

CETP AND LCAT ACTIVmES 

1. Lipids and Lipoproteins 

CETP activity was consistently related to plasma lipids and lipoproteins in all 

subsamples, as has been found previously in the literature."'® Correlations were much 

higher between CETP enzyme activity and triglyceride concentrations and TPC/HDL-C 

than for other lipoproteins. This would be expected as CETP is responsible for the 

transfer of triglycerides for cholesterol ester between apoliopoprotein B containing 

lipoproteins and HDL particles. CETP activity has been found to be negatively related to 

HDL-C and HDL-C/TPC in humans.'®^ These results are consistent with the present 

study, as HDL-C is negatively associated with CETP activity and positively related to 

TPC/HDL-C. CETP concentrations have also been found to be positively associated with 

LDL-C concentrations'"*''®*, which is again consistent with the present study resuhs. 

A significant, negative relationship was found between CETP and LDL oxidation. 

The oxidative susceptibility of LDL particles is positively related to LDL particle size. 

Small dense LDL particles are more susceptible to oxidation than large less dense 

particles. As an increased CETP activity would result in larger LDL particles, oxidative 

susceptibility of LDL particles would, thus be expected to be negatively related to CETP 
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activity. 

LCAT activity was also found to be significantly related to the lipids and 

lipoproteins studied in the present project. In a study of 79 men, plasma LCAT 

concentrations were positively related to triglycerides and LDL-C concentrations, 

however not to HDL-C concentrations."' The function of LCAT is to esterify cholesterol 

in HDL particles so that more cholesterol can be accumulated. This cholesterol ester is 

then transferred to VLDL and LDL particles. The positive relationship between LCAT 

activity and LDL-C is expected as LDL-C concentrations are closely tied to TPC 

concentrations. LCAT activity was associated with triglyceride levels at a higher 

magnitude than other plasma variables in the present study. If CETP activity is slower 

relative to LCAT activity, high levels of triglyceride may result. The positive relationship 

may also be the result of a decrease in lipoprotein lipase activity, but this has not yet been 

studied. 

In the present study LCAT had a significant positive relationship with TPC, 

TPC/HDL-C, LDL-C, LDL oxidation, and triglycerides; and a small but significant 

negative relationship with HDL-C. Williams et al.*' found LCAT mass concentrations to 

be negatively related to HDU concentrations and positively related to HDLj 

concentrations, resulting in an almost zero correlation with HDL-C concentrations. As 

HDL subfi-actions were not performed in the present study, a negative relationship may 

have resulted fi'om a possibly higher HDLj/HDLj ratio in these postmenopausal women. 

It may be necessary to study this ratio in postmenopausal women. 
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LCAT activity was positively related to LDL oxidation in the present study. Two 

recent reports by Kamiyama et al."° and Bielicki et al."' recently published results from in 

vitro studies suggesting that LDL oxidation inhibits LCAT activity in a dose-dependent 

manner. The results of the present /« vivo study do not support the results of the above in 

vitro studies and more research is needed to determine the reasons for the opposite resuhs. 

An important next step would be to reanalyze CETP and LCAT activities in 

postmenopausal women who have different HDL-C concentrations, while controlling for 

regional body composition. 

2. Body Composition 

CETP and LCAT activities were also significantly related to total and regional 

body composition, with correlations being higher with regional body composition 

measures than with total body adipose tissue measures. The positive relationship between 

CETP activity and the central distribution of body fat is expected, as CETP is synthesized 

in adipose tissue."* Additionally, HDL-C concentrations are negatively associated with 

lAAT, and positively related with CETP activity, thus a positive relationship between 

lAAT and CETP aaivity is expected. The mechanism by which LCAT activity is 

positively related to lAAT or if adipose tissue plays a role in LCAT regulation are unclear, 

as LCAT is synthesized in the liver and located on the lipoprotein for its activity. 

CETP AND LCAT ACTIYmES, PLASMA LIPIDS AND LIPOPROTEINS, AND 
BODY COMPOSITION 

CETP activity was found to be elevated in Hispanic women when compared to 

Anglo women. No HRT or interactions effects were found in CETP activity. A recent 



report by Sacks et al. also re'ported similar findings in a smaller group of postmenopausal 

women/' Significant differences were not observed in LCAT activity for either the HRT 

groups or the ethnic groups. LCAT activity has not been previously studied in either 

group. 

A regression model was developed to predict CETP and LCAT artivity for plasma 

lipid and lipoproteins and total and regional body composition. The best predictors of 

CETP activity were ethnicity, triglyceride concentrations, and TPC/HDL-C ratio, while 

the best predictors of LCAT activity were ethnicity, TPC/HDL-C ratio, BMI, and WHR. 

For both CETP and LCAT activities, ethnicity, lipid and lipoprotein measures entered into 

the equation, suggesting that body composition may not be as important in enzyme 

activity as lipids and lipoproteins. Ethnic differences in CETP aaivity were eliminated 

once lAAT or central body fatness was controlled for by any of the regional body 

composition measures. This was not the case when total body fatness was included as a 

covariate. 

LIMITATIONS 

Unequal cell sizes was a limiting factor in the present study. More than twice as 

many women not undergoing HRT were enrolled in the present study than either women 

on unopposed estrogen or estrogen plus a progestin. Anglo women also outnumbered 

Hispanic women by more than 100%, resulting in very small sample sizes for Hispanic 

women undergoing either type of hormone replacement therapy. The result is reduced 

statistical power in many of the analyses performed. 



Although HDL-C concentrations have been found to be lower in women not 

undergoing HRT when compared to women undergoing HRT, this was not the case in this 

study and may explain why differences were not found in CETP and LCAT activities. The 

reason for similar HDL-C concentrations among the groups is not clear at this time, but 

may be explained by compliance in using HRT or some type of bias in those women who 

have chosen to undergo HRT vs. those women who have chosen not to undergo HRT. 

Behavior variables were not collected in the present study. Differences in dietary 

intake and physical activity may have resulted in changes in HDL-C concentrations and 

possibly CETP and LCAT activities. Compliance was also not measure in this study. As 

mentioned previously, because of a number of reasons postmenopausal women often are 

not compliant in taking their prescriptions. We may have had a number of women in the 

HRT groups who actually were not taking their prescriptions on a regular basis. 



CHAPTER SIX 

SUMMARY AMD CONCLUSIONS 

HDL-C concentrations are inversely related to the prevalence and incidence of 

CHD, as well as the severity of atherosclerosis and are modifiable. The protective effect 

of HDL-C in the development of CHD is thought to be due to the role HDL-C plays in 

RCT. Two proteins, LCAT and CETP, are important in RCT. LCAT is associated with 

HDL particles and uses phospholipids to esterify cholesterol effluxed fi^m peripheral 

tissue, resulting in a larger HDL particle (HDLj). After cholesterol is esterified in HDL 

particles, CETP facilitates the exchange of cholesterol esters fi'om HDL, particles with 

triglycerides from either VLDL or LDL particles. This exchange process is thought to be 

antiatherogenic because HDLj particles travel to the liver where triglycerides can be 

hydrolyzed, resulting in the conversion of HDL, to HDL,. The smaller, more dense HDLj 

particle can then recirculate to the periphery to again participate in RCT. CETP activity 

may also be atherogenic in some hyperlipidemic individuals because of the potential 

transfer of cholesterol ester to LDL particles, which may in turn deposit this material in 

arteries promoting lesion development. 

Plasma lipoprotein concentrations are affected by sex steroids. Postmenopausal 

HRT has a protective effect against CHD which is partiaUy due to effects on lipoprotein 

metabolism. Some forms of HRT are associated with higher HDL-C and lower TPC 

concentrations. Duration of HRT use is also positively related to HDL-C concentrations. 

Little woilc has been done investigating CETP and LCAT activities with HRT. 



Sex steroids also affect body composition ^ch may influence CHD risk. The 

relative proportion of lAAT in women increases with age, especially after menopause. 

The intra-abdominal deposition of &t is associated with lower concentrations of HDL-C 

and increased risk of QID. HRT may offer protection against the postmenopausal 

increase in abdominal fat. LCAT and CETP activities have not been investigated with 

regard to total and regional body composition. 

There is very little information regarding LCAT and CETP activities and their 

roles in HDL metabolism in postmenopausal women, or the effects of HRT on these 

processes. Study of Actors which affect these proteins, and thus HDL-C metabolism and 

RCT, would be helpful when designing interventions to maintain high HDL-C 

concentrations, and thus reduce the risk of CHD in this population. Total and regional 

body composition changes with menopause and attenuation of these changes may also 

reduce CHD risk. Thus, the purpose of this investigation was to study associations among 

HDL-C metabolism (CETP and LCAT activities), body composition, and HRT in 

postmenopausal women. 

The primary aims of this study were 1) to determine if women receiving HRT will 

have different CETP and LCAT activities compared to women not receiving HRT; and 2) 

to determine if differences exist in CETP and LCAT activities between Anglo and 

Hispanic women. Four secondary aims were 1) to determine if lAAT area differs between 

women undergoing HRT and those not undergoing HRT; 2) to determine if lAAT area 

differs between Anglo and Hispanic women; 3) to determine the influence of total and 
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regional body composition on comparisons with HRT and ethnicity; and 4) to determine 

the influence of ethnicity and HRT on the susceptibiliQr of LDL particles to oxidation. 

Total and regional body composition were included in the design because of 

known differences between Anglo and Hispanic women, and possible regulation of CETP 

activity/concentrations by adipose tissue. Two hundred and five women participated in 

this project, with 32% of Hispanic origin and 50% not presently undergoing hormone 

replacement therapy. CETP and LCAT activities were quantified by a mass transfer 

method. TPC, LDL-C, HDL-C, triglyceride concentrations and LDL oxidation were 

determined on this study sample. Total and regional body composition variables were 

measured by dual energy x-ray absorptiometry and anthropometry. Day-to-day 

reliabilities were very high for absolute and relative measures of abdominal &t. A 

comparison of the two DXAs used in this study was done for total body composition 

measures and measures of total body fiit were detected similaily by both machines. 

Neither CETP nor LCAT activities were found to be significantly different among 

HRT groups (non-users vs. unopposed estrogen users vs. combined therapy users). CETP 

activity was found to be significantly elevated in Hispanic women \^en compared to 

Anglo women. No differences were found with LCAT activity between ethnic groups. 

The ethnic difference m CETP activity was eliminated when regional body composition or 

plasma lipids and lipoproteins were controlled for. Differences, however, were not 

eliminated when total body composition was controlled for. 

Hormone non-users tended to have a greater relative amount of body &t located 
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on the tnink and intra-abdominally than non-users, but small differences among groups 

were not statistically significant. Hispanic women did have a significantly greater relative 

deposition of body fiit on the trunk and intra-abdominally than did Anglo women, even 

after adjusting for total body fiit. 

CETP and LCAT activities were consistently related to plasma lipids and 

lipoproteins and total and regional body composition with correlations being higher with 

regional body composition measures than with total body adipose tissue measures. CETP 

activity was positively related to the intra-abdominal deposition of body &t, possibly due 

to synthesis of CETP by adipose tissue. LCAT activity was also positively related to the 

intra-abdominal deposition of fiit. The mechanism for this relationship is unclear. 

Age, years postmenopausal, and years HRT were not significantly related to CETP 

or LCAT activities. This would suggest that other &ctors, such as body composition or 

ethnicity, are important in HDL metabolism. HRT use compliance was not measured in 

the present study and low compliance may have affect the relationships between years 

HRT and enzyme activities. HRT use in postmenopausal women had no effect on HDL-C 

metabolism as determined by CETP and LCAT activities. HDL-C concentrations were 

also not significantly different among HRT groups which may account for nonsignificant 

findings in en^one activities. 

Hispanic postmenopausal women are at higher risk for CHD when determined by 

HDL-C and triglyceride concentrations, oxidative susceptibility of LDL particles, and 

regional deposition of adipose tissue. These particular &ctors also contribute to a rise in 



CETP activity. The combination of elevated CETP activity and elevated TPC (>200 

mg/dl) will also contribute in increasing CHD risk. 

CONCLUSIONS 

The following hypotheses were tested in the present study with the following results: 

1) The hypothesis that CETP activity will be lower in women undergoing HRT, 

with unopposed estrogen resulting in the lowest CETP activity and combined therapy 

resulting in an intermediate activity was rejected. CETP activity was not different among 

the HRT groups. 

2) The hypothesis that LCAT activity will be higher in women undergoing HRT, 

with unopposed estrogen resulting in the highest LCAT activity and combined therapy 

resulting in an intermediate activity was rejected. LCAT aaivity was not different among 

the HRT groups. 

3) The hypothesis that CETP activity will be higher in Hispanic women compared 

to Anglo women even after controlling for HRT use was accepted. CETP activity was 

significantly higher in Hispanic women when compared to Anglo women. 

4) The hypothesis that LCAT activity will be lower in Hispanic women compared 

to Anglo women even after controlling for HRT use was rejected. LCAT activity was not 

significantly different between the ethnic groups. 

5) The hypothesis that HRT administration has an effect on abdominal fat 

deposition, with women receiving HRT having less relative abdominal fat compared to 

women not receiving HRT was accepted. Women receiving HRT had less relative 
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abdominal fat compared to women not receiving HRT 

6) The hypothesis that Hispanic women will have a greater relative deposition of 

abdominal fat than Anglo women was accepted. Hispanic women had a greater relative 

deposition of abdominal fat when compared to Anglo women. 

7) The hypothesis that abdominal fat deposition is positively related to CETP 

activity was accepted, and negatively related to LCAT activity was rejected. Significant 

positive relationships were found for both CETP and LCAT activities and abdominal fat 

deposition in this sample of postmenopausal women. 

8) The hypothesis that years postmenopausal and years on HRT will be positively 

related to CETP activity was rejected, and negatively related to LCAT activity was 

rejected. Neither years postmenopausal nor years on HRT were significantly related to 

CETP or LCAT activities. 
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THEllNIVEBSnYOF 

Human Subiett Committee Awzona. 
HEALTH SCONCES CENTER 

1622E.Mabe{St. 
Tuesoct Aiizoiu-85724 
(602)6264271 

30 September 1994 

Scott B. Going, Ph.D. 
Department of Exercise/Sport Science 
107 Gittings Building 
Main Campus 

RE: BSC A93.103 METABOLISM OF HIGH DENSITY LIPOPROTEIN CHOLESTEROL 
IN POSTMENOPAUSAL WOMEN 

Dear Dr. Going: 

We received your 22 September 1994 letter and accompanying 
version of the sxibject's consent form for the above referenced 
project. Approval-for'use of this :consent"form is granted effective 
30' September 1994. 

The Human Subjects Committee (Institutional Review Boeird) of the 
University of Arizona has a current assurance of compliance, number 
M-1233, which is on file with the Depeortment of Health and Human 
Services and covers this activity. 

Approval is granted with the understanding that no further changes 
or additions will be made either to the procedures followed or to 
the consent form(s) used (copies of which we have on file) without 
the knowledge and approval of the Human Subjects Committee and your 
College or Depeortmental Review Committee. Any reseeurch related 
physical or psychological harm to any subject must also be reported 
to each! committee. 

A university policy requires that all signed subject consent forms 
be kept in a permanent file in an area designated for that purpose 
by the Department Head or comparable authority. This will assure 
their accessibility in the event that university officials require 
the infoirmation and the principal investigator is unavailable for 
some reason. 

Sincerely yours. 

William F. Denny, M.D. 
Chairman 
Human Subjects Committee 

WFDrrs 

cc: Departmental/College Review Committee 
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STJBJSCT'S COMSSIRC 
BODY COHPOSXTION LABORATORY 

UNIVERSITY OF ARIZONA 
DEPARTMENT OF EXERCISE & SPORT SCIENCES 

XETABOLISX OT HIGH DENSITY LIPOPROTEIN CHOLESTEROL IN 
POSTKENOPAUSAL WOKEN 

I AK SEIKO ASKED TO READ THE POLLOVIKA KATERIAL TO ENSURE THAT I AK 
INPORMED OR THE NATURE OP THIS RESEARCH STUDY AND OP BOH I WILL 
PARTICIPATE IN IT, IP I CONSENT TO DO SO. SIQNINS THIS PORK WILL 
INDICATE THAT I HAVE BEEN SO INPORNED AND THAT I 6IVB KY CONSENT. 
FEDERAL REGULATIONS REQUIRE WRITTEN NPORKED CONSENT PRIOR TO 
PARTICIPATION IN THIS RESEARCH STUDY SO THAT I CAN KNOW THE NATURE AND 
RISKS OP KY PARTICIPATION AND CAN DECIDE TO PARTICIPATE OR NOT 
PARTICIPATE IK A FREE AKD INPORIFSD MANNER. 

PURPOSE 

Z am being invited to voluntarily participate in the eUbove-titled 
resezurch project. The purpose of this study is to determine the 
relationships among menopausal status (number of years postmenopausal), 
horaone replacement therapy, fat patterning (where fat is stored on the 
body), and cholesterol and fat levels in the blood. "Postmenopausal" 
women are women who have gone through the "change of life". Hormone 
replacement therapy involves talcing estrogen alone or in combination 
with progesterone. Estrogen and progesterone are hormones made by the 
body. After the change of life, the body makes less of these hormones 
and women stop having their periods. Low levels of estrogen are also 
related to the development of thinner bones in some women. Low levels 
of these hormones can cause flushing, sweats, and vaginal dryness during 
the change of life. 

SELECTION CRITERIA 

X am being invited to voluntarily pzirticipate because I am a woman 
between the ages of 50 and 79 yeeurs, have been through menopause (have 
not had monthly vaginal bleeding for the last 12 months and up to 20 
years), and am in good health. If my ovaries have been removed by 
surgery, this was done at least 12 months ago and not more than 20 years 
ago. About 204 women will be enrolled in this study. 

I may not enter the study if I have cancer, hezurt disease, liver or 
kidney problems, or if Z have any other condition that the investigator 
believes night pose a risk to me. I must disclose my complete medical 
history 2md current medications. 

PROCEDURES 

Zf Z agree to participate Z will be asked to agree to the 
following: 

• have my skinfold thicknesses and body circumferences measured 
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• have my blood drawn twice. A small amount of blood (32 mis, 
about 2% tablespoons) will be dra%m from the foreaurm vein 
after not eating for 12 hours overnight, for the measurement 
of my blood cholesterol and fat levels. 

- The first blood draw will be done at the same time that 
blood is drawn for the main Women's Health Initiative Study. 

- For the second blood draw, I must return to the clinic after 
1-2 weeks. If I am chosen for the clinical Trial of the 
Women's Health Initiative I will be scheduled for this 
return visit at the same time that I return for the Women's 
Health Initiative return visit. If I am chosen for the 
Observational Study of the Women's Health Initiative I will 
be scheduled to return to the clinic on my own. 

RISKS 

My participation in this study may involve risks which are 
currently unforeseeable. If important information regeurding the safety 
of the treatment is discovered, I will be informed of it before 
continuing peurticipation. One risk already known is that I may have 
bleeding or bruising at the site where my blood is taken. 

Every effort will be made to minimize risks, but these are risks I 
will have to assume if I decide to participate in this study. 

BENEFITS 

There will be no benefit to me for participation in this study. 

CONFIDEMTIALITY 

Information about me in this study will remain confidential. 
Should the results of this study be reported or published, no individual 
patients' names will be used. In accordance with the rec[uirefflents of 
the Food 2md Drug Administration (FDA), occasionally medical records of 
selected patients may be reviewed by medical monitors of sponsoring 
agencies whose duty is to oversee this research to verify its accuracy. 

PARTICIPATION COSTS AND SUBJECT COMPENSATION 

I will not be charged for any of the clinic visits related to the 
study, nor will I be paid for my peurticipation. 

LIABILITY 

I understand that side effects or harm are possible in any research 
program despite the use of high standards of care and could occur 
through no fault of mine or the investigator involved. Known side 
effects have been described in this consent form. However, 
unforeseeable haunn may also occur and may require ciure. I understand 
that money for reseaurch-related side effects or harm, or for wages or 
time lost, is not available. I do not give up any of my legal rights by 
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signing this form. Necessary emergency medical ceure vill be provided 
regardless of my aisility to pay. I can obtain further information fros 
Scott Going, Ph.D. at 621-4705. If I have questions concerning my 
rights as a research subject, I may call the Human Subjects Committee 
office at 626-6721. 

AUTRORZZATIOM 

BEFORE GIVING MY CONSENT BY SIGNING THIS CONSENT FORM, THE METHODS, 
INCONVENIENCES, RISKS, AND BENEFITS HAVE BEEN EXPLAINED TO ME AND MY 
QUESTIONS HAVE BEEN ANSWERED. I UNDERSTAND THAT I MAY ASK QUESTIONS AT 
ANY TIME AND THAT I AM FREE TO WITHDRAW FROM THE PROJECT AT ANY TIME 
WITHOUT CAUSING BAD FEEIJNGS OR AFFECTING MEDICAL CARE. MY 
PARTICIPATION IN THIS PROJECT MAY BE ENDED BY THE INVESTIGATOR OR BY THE 
SPONSOR FOR REASONS THAT WOULD BE EXPLAINED. NEW INFORMATION DEVELOPED 
DURING THE COXntSE OF THIS STUDY WHICH MAY AFFECT MY WILLINGNESS TO 
CONTINUE IN THIS RESEARCH PROJECT WILL BE GIVEN TO ME AS IT BECOMES 
AVAILABLE. I UNDERSTAND THAT THIS CONSENT FORM WILL BE FILED IN AN AREA 
DESIGNATED BY THE HUMAN SUBJECTS COMMITTEE WITH ACCESS RESTRICTED TO THE 
PRINCIPAL INVESTIGATOR, SCOTT GOING, PH.D., OR AUTHORIZED 
REPRESENTATIVES. I UNDERSTAND THAT I DO NOT GIVE UP ANY OF MY LEGAL 
RIGHTS BY SIGNING THIS FORM. A COPY OF THIS SIGNED CONSENT FORM WILL BE 
GIVEN TO ME. 

Subject's Signature D«te 

Witness's Signature Date 

INVESTIGATOR'S AXTXDAVIT 

I have carefully explained to the stibject the nature of the above 
project. I hereby certify that to the best of my knowledge, the person 
who is signing this consent fonn understands clearly the nature, 
demands, benefits, and risks involved in her pzurticipation and her 
signature is legally valid. A medical problem or language or 
educational barrier has not precluded this understanding. 

Signature of Investigator Date 
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CONSENTTMIENTO DEL SUJETO DE ESTUDIO 
Body Composition Laboratory 

Unirersity of Arizona 
Department of Exttdse & Sport Sciences 

(Dqwtamento de ̂ 'addo y Gendas del Dqwrte) 

Metabolismo de lipoprotci'na de alta densidad en colcsterol de mnjem postmenoupiusicas 

Me piden que lea lo sicuiente para asegurar que estoy infonnada sobre las caracterfstlcas esenciales 
de este estudio de investigaddn dentilica y sobre dkno voy a paitidpar, si es que consiento en hacerlo. 
Mi flrma en este docnmento indicartf que he sido infonnada ̂  respecto y que atocgo mi 
consentiniiento. Las reguladones del gobiemo federal de Estados Unidos requieren que, antes de 
comeozar mi partidpadtin, d£ mi consentimiento por escrito habiendo recibido previa informaddn 
sobre este estudio, de modo que yo sepa en qu£ consiste d estudio y los riesgos a que me expongo al 
partidpar para que pueda deddir libremente y con conodniiento si partidpo o no. 

Propdsito 

Me haa invitado a que paitidpe voluntaiiamente en d proyecto de invesdgaddn cuyo tftuio encabeza este 
documento. El propdsito de este estudio es detenninar las idadones entre lo siguiente: d estado menopiusico 
(numero de aiios despu6s de la menopausia), la terapia de lemplazo de hormonas, d tipo de distribuddn de la 
giasa (ddnde se acumula la grasa en d cuetpo) y los nhrdes de colesteiol y de giasa en la sangre. Una mujer 
'postmenopiusica' cs la que tia pasado por 'el cambio de vida'. La teî ia de reroplazo de honnonas 
consiste en toinar estidgeno dnicamente o en combinaddn con progesteiona. El est̂ geno y la progesterona 
son hormonas formadas por d cueipo. Despuds dd cambio de vida d cueipo forma menos de estas hormonas 
y la mujer dqa de tener la regla. En algunas mujeres existe una reladdn entre un nivd bajo de estnSgeno y d 
addgazamiento de sus huesos. Los nivdes bajos de las hormonas mendonadas pueden causar rubor, sudores 
y sequedad vaginal durante d cambio de vida. 

Criterio para la selecddn 

Me ban invitado a que partidpe voluntariamente en este estudio porque soy mujer y porque me encuentro 
entre los SO y los 79 aiios de edad, ya pas6 por la menopausia (no he tenido la regla al menos durante 12 
meses y al miximo durante 20 aiios) y tengo buena salud. En d caso de haber tenido drugfi para extirpar los 
ovarios, dicha dru  ̂tuvo lugar i»r lo menos hace 12 meses, o no hace mis de 20 aiios. Mis o menos 204 
mujeres ser  ̂inscritas paia partidpar en este estudio. 

Puede ser que no inrtidpe en este estudio si tengo cdncer, enfermedades dd corazdn, problemas dd 
hfgado 0 de los riiiones o si tengo algiin otro problema que d investigador dd estudio considere que pudiera 
presentar algtin riesgo para mf. Tendr£ que revelar mi historia cUhica completa e informar sobre las 
medidnas que me est6i administrando actualmente. 

Procedimien tos 

Si estoy de acuerdo en partidpar, me pedirln que me comprometa a lo siguiente: 

• a que me midan d grosor de pliegues de la pid y a que me midan drcunferendas dd cuerpo 

• a que me saquen sangre dos veces. Me sacarin una pequew canddad de sangre (32 ml, o sea 2 
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cuchaiadas y 1/8 de cuchaiada) de una vena del antebiazo despu& de que haber estado sin comer 
durante 12 horas desde la noche anterior. Esta muestia de sangre es para medir los niveles de 
colesterol y de grasa en la sangre. 

Me tomar^n la pnmera muestra de sangre al mismo tiempo que me saquen sangre para el 
estudio de *La Mujer y su Salud*. 

Para la segunda muestra tendrf que volver a la cllhica despu^s de una a dos semanas. Si me 
escogen para la prueba clMca de *La Mujer y su Salud' me daiin las dos dtas al mismo tiempo. 
Si me escogen para el Estudio de Observaddn de 'La Mujer y su Salud' tendr£ que volver a la 
cUnica per mi cuenta. 

Riesgos 

Puede ser que mi partidpaddn en este estudio tenga riesgos que no se pueden prever. Si se descubre algo 
importante sobre la seguridad del tratamiento, me daiin esta informaddn antes de que siga participando. Un 
riesgo ya conocido es el de que yo pudiera sangrar o tener moretones en el sitio de donde me saquen la 
sangre. 

Se hari todo el esfiierzo para que los riesgos sean mfiiimos, pero tendr6 que exponerme a dichos riesgos 
si decido participar en este estudio. 

Beneflcios 

No recibir6 ningun benefido por mi partidpaddn en este estudio. 

Confldendalidad 

En este estudio la informaddn sobre mi persona seri guardada confidendalmente. Si se rqrartaran o 
publicaran los resultados de este estudio, no se usati el nombre de ninguna de las padentes. En algunas 
ocasiones los observadores medicos o los representantes de agendas patrocinadoras revisarin los expedientes 
cllnicos de dertos padentes, ya que de acuerdo con los requisitos de Food and Drug Adminismuion (FDA) 
(Administraddn de drogas y alimentos), es la obligaddn de dichos observadores revisar d estudio para 
verificar su autentiddad. 

Costos de la partidpaddn y compensaddn para los sm'etos del estudio 

No me cobiarin por ninguna de las consultas en la cllhica reladonadas con este estudio ni tampoco me 
pagarto por partidpar. 

Responsabilidad 

Entiendo que en cualquier programa de investigaddn m6dica es posible que ocurran efectos secundarios 
0 daiios no por culpa mia ni dd investigador dd estudio, a pesar dd esmero con que se desarrolle d 
programa. Ix>s efectos secundarios conoddos han sido explicados en este formulano de consentimiento. No 
obstante, pudieran ocurrir daiios imprevistos que requieran cuidados. Entiendo que no se dispone de dinero 
para cubrir cuidados medicos para daiios o efectos secundarios que resulten de mi partidpaddn en este 
estudio, ni para pagar por d tiempo o d salario que yo pudiera perder. Al firmar este documento no renundo 
a ninguno de mis derecbos legales. Los cuidados mMcos de emergenda que sean necesarios serin 
propordonados sea que pueda pagarlos o no. Puedo obtener mis informaddn llamando a Scott Going, Ph.D. 
al 621-4705. Si quiero hacer alguna pr^unta sobre mis derechos como sujeto de estudio, podr6 llamar a la 
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ofidna de Human Subjects Committee (Comit^ para sujetos humanos), tddfono 626-6721. 

Autorizaddn 

ANTES DE DAR MI CONSENTIMIENTO POR MEDIO DE MI FIRMA EN ESTE DOCUMENTO, 
ME HABRAN EXPLICADO LOS M^TODOS, LOS INCONVENIENTES, LOS RIESGOS Y LOS 
BENEHaOS DE ESTE ESTUDIO Y HABRAN CONTESTADO TODAS MIS PREGUNTAS. 
ENTCENDO QUE PUEDO HACER PREGUNTAS EN CUALQUIER MOMENTO Y QUE ESTOY EN 
LIBERTAD DE RETHLARME DEL PROYECTO CUANDO QUIERA, SIN OFENDER A NADEE Y SIN 
AFECTAR MIS CUIDADOS MEDICOS. EL INVESTIGADOR 0 EL PATROCINADOR DEL ESTUDIO 
PODRAN TERMINAR MI PARTIOPAQDN Y ME EXPUCARAN LAS RA20NES QUE HAYAN 
TENIDO PARA DICHA TERMINAQCN. ME DARAN, A MEDIDA QUE SE OBT^NGA DURANTE EL 
TRANSCURSO DE ESTE ESTUDIO, LA NUEVA INFORMAQDN QUE PUDIERA AFECTAR MI 
BUENA VOLUNTAD PARA CONTINUAR. ENTDENDO QUE ESTE FORMULARIO DE 
CONSENTIMIENTO SERA ARCHIVADO EN EL SMO QUE DETERMINE EL BXJMAN SUBJECTS 
COMMITTEE Y QUE SOLAMENTE EL INVESTIGADOR PRINCIPAL, SCOTT GOING, PH.D., O SUS 
REPRESENTANTES AUTORIZADOS TENDRAN ACCESO A DICHO DOCUMENTO. ENTIENDO 
QUE AL FIRMAR ESTE DOCUMENTO NO RENUNQO A MIS DERECHOS LEGALES. ME 
ENTREGARAN UNA COPL .̂ FIRMADA DE ESTE DOCUMENTO. 

Firma del sujeto del estudio Fecha 

Firma del testigo Fecha 

Testimonio del investigador 

Le he explicado al firmante las caiacteilsticas esendales del pioyecto descrito en este documento. Por la 
presente ceitifico que, a mi leal saber y entender, la persona que firm este formulario de consentimiento 
entiende claramente en qu6 consiste este estudio, lo que le exige y los beneficios y riesgos a que se expone 
con su partidpaddn y que su firma es v^da. Ningun problema m^co ni ninguna barren d^ida a su idioma 
0 a su nivel escolar le ha impedido este entendimiento. 

Firma del investigador Fecha 
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DESCRIPTIVE DATA 



TABLE 14. Descriptive characteristics of plasma variables for total sample, and ethnic and hormone subsamples. 

Total Sample 
(N=190) 

Hispanic 
Women 
(N=SS) 

Anglo 
Women 
(N=i29) 

Hormone 
Non-Uiers 

(N=97) 

Hormone 
Users (N'=93) 

Unopposed 
Estrogen 
(NMa) 

Estrogen -t-
Progestin 

(N^SO) 

Years Postmenopausal 9.9 (9.6) 

(196) 

11.9(10.8) 

(183) 

9.0 (8.7) 10.5(8.9)* 

(94) 

8.8 (9.7) 
(89) 

13.8(12.0)" 

(41) 
4.6 (4.0)' 

(48) 

Years on HRT 4.0(5.6) 3.7 (3.5) 

(19) 

4.2 (6.4) 
(68) 

4.0(5.8) 
(88) 

6.0(7.5) 

(40) 

2.5 (3.2)t 
(48) 

CETP (^g/rol*hr) 12.3±8,4 I4,6±7.0» n,4±8.8 12.2±8,2 12.4±8,7 13.2±9.7 n,7±7.8 

LCAT (/^g/ml*hr) 25.9db6.9 26.7±4.8 25.5±7.6 25.8±6.2 26.0±7.6 25.9±7,1 26.1 ±8.0 

Total Cholesterol 
(mg/dl) 

223.0±38.1 222.2±39.8 223 l±37.4 225.4±39,4 220.4±36.8 226.3±37.6 215.4±35.7 

HDL-C (mg/dl) 59.7±14.9 53.8±148**» 6l.8±l4.5 59.4±|6.2 60.1±13,4 6l,6±l4.1 58.7±i2.8 

LDl^C (mg/dl) 135.0±33.5 
(181) 

I34.7±33.0 
(54) 

I34.9±33.6 
(121)  

139.3±34.7 
(91) 

130.7±31.8 
(90) 

I3I.9±30.5 

(41) 
129,8±33.2 

(49) 

TPC/HDl^C 3.96±l.i7 4.38±! 26»* 3.80±l.08 4.05±1.21 3.86±1.12 3.85±1 09 3 86±I.I5 

Triglycerides (mg/dl) I38.8±90.9 
(185) 

I62.4±100.3^ 

(54) 

I30.0±86.3 

(125) 

131,6± 100.6 
(94) 

I46.2±79.6 

(91) 

I53.8±86.7 

(41) 

I39.9±73.6 

LDL Oiidalion 
(nmol/mg LDL prot.) 

36.8±15.6 

(66) 
4).2±)7.0»'» 

(39) 

30.4±10.9 
(̂ ) 

35.5±J3.9 

(32) 

38.0i:17,3 

(34) 

34.7±17.3 

(22) 
43,9±16 3 

(12)  

Significant differences between Hispanic and Anglo Women (Student's t-test);*P 5 0.05;**P ^ 0,01; ^ 
Significant differences between Hormone Users and Non-Users (Student's t-test): tP ^ 0.05 
Significant diflerences between Hormone Non-users, Unopposed Estrogen, and Estrogen + Progestin: 

ANOVA with Duncan Post Hoc test (p s 0.05); different letters are different from one another 
Numbers in () represent sample sizes differing from those listed in column headings. 

0.001 



TABLE IS. Descriptive characteristics of total and regional body composition variables for total sample, and 
ethnic and hormone subsamples. 

Total 
Sample 

, (N<-I90) 

Hltpanle 
' Women 

(N-«5) 

Anglo 
Women 
(N-129) 

Homone 
Non-Uten 
(N^ 

Hormone 
tJMiri 

(N«^3) 

Vnoppoe^ 
EatiDgei' 

^'Eatrafiei't 
Fkogeitb 

, (N-«0) 

Agc(yn) 57.2±7.0 59.2±8.1* 56.5±6.3 58.447.6* 56.046.0t 56.746.9^ 55.345.0* 

Height (cm) I6I.6±6.3 158.3i:5.8»*» 163.046.0 160.646.2 162.646.3t 162.445.4 162.847.0 

, Weight (kg) 68.1J;]1.6 67.8i;12.3 68.5411.6 68.0411.3 68.2412.0 68.2412.6 68.2411.6 

BMl(kg/m^ 26.1±4.2 27.044.6 25.744.1 26.344.1 25.844.3 25.844.4 25.844.3 

Total Body Fat (kg) 27.4±8.7 28.3±9.0 27.248.6 27.748.5 27.148.9 27.349.2 27.048.8 

Total Body Fat (%) 39.9±7.0 4I.5±7.4 39.446.8 40.547.0 39.347.1 39.647.2 39.147.0 

lAAT(cm^ 138.»1:77.7 174.1±84.6**» 125.2470.9 141.5478.0 136.3477.7 134.6478.8 137.7477.5 

; AbdoialiialFat(kg) 3.38±1.55 3.98dbl.83»» 3.1641.37 3.4041.55 3.3641.56 3.3441.63 3.3841.51 

: Abdominal Fat (%) 38.4±9.6 41.2±9.7« 37.349.5 39.249.2 37.5410.1 36.7410.6 38.249.7 

' WHR 0.80±0.08 0.83ii0.08^«* 0.7940.07 0.8040.08 0.8040.07 0.7940.07 0.8040.07 

SMnfoldTnink/To^ 0.5740.08 0.59±0.08»* 0.5640.08 0.5740.08 0.S640.08 0.5640.07 0.57i0.09 

DXATnmkrrotal 0.12i0.03 0.14±0.04*«* 0.1140.02 0.1240.03 0.1240.03 0.1240.03 0.1240.03 

^  «  V  >  w —  • ?  —  

Signiflcant differences between Hormone Users and Non-Users (Student's t-test): fP ̂  0 05 
Significant differences between Hormone Non-users, Unopposed Estrogen, and Estrogen + Progestin: 

ANOVA with Duncan Post Hoc test (p  ̂0.05); dififerent letters are different from one another 

•••P i 0.001 
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TABLE 16. Age, ethnicity, HRT group, menopausal type, years postmenopausal, years HRT, and HRT regimen for all subjects. 

ID Age Ethnic Horm Mtype YrPMP YrHRT HRT regimen 

10618G 65 2 1 1 12 0 

11089R 69 1 1 2 4 0 

113160 53 2 3 1 1 4 Premarln (0.625 mg) days 1-30; Provera (2.5 mg) days 1-30 

11522N 72 1 3 1 22 22 PMB 400 days 1-31; Provera (2.5 mg) days 1-31 

11570P 55 2 2 1 2 Premarin (0.625 mg) days 1-31 

11593P 54 1 2 2 24 20 Premarln (0.625 mg) days 1-31 

11617Q 63 1 3 1 5 4 Premarln (0.625 mg) & premarin vaginal cream days 1-31; Provera (2.5 mg) days 1-31 

11619S 62 1 2 2 5 4 Premarin (0.625 mg) 1-25 

11713U 54 1 2 2 22 5 Premarin (0.3 mg) 

11664K 70 1 1 1 15 0 

118851 51 1 2 2 9 1 Estrace (1 mg) 

119S8M 54 1 2 1 8 5 Premarin (7 mg) 

11969X 54 1 3 1 1 1 Estrace (1 mg) days 1-30; Aygestin (5 mg) days 1-14 

11975G 77 1 1 2 30 0 

12013V 55 4 2 2 20 1 Estrace (1 mg) 

120650 51 2 3 1 1 1 Premarin (0.625 mg) days 1-31; Provera (2.5 mg) days 1-10 

12106W 56 1 2 1 4 1 Premarln (0.625 mg) days 1-30; Provera (2.5 mg) days 1-30 

12133A 58 1 2 2 21 20 Premarln (0.625 mg) 

122071 50 2 1 1 0 

12264T 55 1 2 2 20 2 Estrogen patch (7) 

12266V 53 2 2 2 4 3 Premarln (0.625 mg) 

12393K 60 1 2 2 19 19 Premarin (0.9 mg) 

124141 68 1 3 1 17 1 Premarin (0.625 mg) days 1-31; Provera (2.5 mg) days 1-31 

12421P 61 1 1 1 7 0 

12430Y 72 2 1 2 25 J 0 

12463L 61 2 2 2 15 5 Estrace (1 mg) 

12464M 63 2 1 1 0 

124831 74 1 1 1 26 0 

12498X 59 2 1 1 0 

12527G 52 2 3 1 6 1 E2(?); P4 (?) 

12546Z 72 1 1 1 22 0 

12551H 76 1 2 1 12 Ogen (0.625) 



TABLE 16. Age, ethnicity, HRT group, menopausal type, years postmenopausal, years HRT, and HRT regimen for all subjects. 

10 Age Ethnic Hofm Mtype YrPMP YrHRT HRT regimen 

12556M 62 1 2 2 17 17 Premarin (1.25 mg) 

12571C 52 2 1 1 0 

12600K 54 2 1 1 14 0 

12612W 62 1 2 2 30 30 Premarln (0.625 mg) 

12817C 59 1 2 2 19 15 Premarin (0.625 mg) 

12685A 58 1 1 2 25 0 

12709C 55 1 3 1 1 9 Estrace (Img) days 1-25; Provera (10 mg) days 1-25 

12741N 72 1 2 2 72 22 Premarin (0.625 mg) 

12752Y 68 1 1 1 18 0 

127591 52 2 3 1 2 2 Premarin (0.625 mg) days 1-30; Provera (5 mg) days 1-10 

127928 68 2 1 32 0 

12831L 51 1 3 1 5 Premarin (0.9 mg) days 1-31; Provera (5 mg) days 1-14 

12942H 64 2 1 1 26 0 

12g47M 64 2 1 1 12 0 

13126H 70 2 1 1 21 0 

132B8I 77 2 1 1 34 0 

13305Z 58 2 2 24 15 Premarin (0.9 mg) 

13323U 59 2 1 1 5 0 

13393V 55 2 1 1 1 0 

13406L 66 2 2 14 7 Estrace (7 mg) 

13412R 50 2 3 1 1 3 Premarin (0.625 mg); Provera (5 mg) 

13413S 51 2 1 1 6 0 

13443Z 79 2 2 Premarin (0.625 mg) 

13444A 59 2 1 1 14 0 

13474K 70 2 1 1 1 0 

13477N 69 2 1 1 19 0 

13487X 54 2 3 1 1 3 Premarin (0.625 mg) days 1-30; Provera (10 mg) days 1-30 

13494H 56 2 1 1 4 0 

13505S 58 2 1 1 0 

13507U 62 2 1 1 12 0 

13577V 56 2 1 26 0 

1357eW 67 2 1 1 0 



TABLE 16. Age, ethnicity, HRT group, menopausal type, years postmenopausal, years HRT. and HRT regimen for all subjects. 

ID Age Ethnic Horm Mtype YrPMP YrHRT HRT regimen 

13612K SO 2 3 1 1 E2 (?); P4 (?) 

13620S 56 2 1 1 6 0 

13651A 65 2 1 1 16 0 

13744C 50 2 2 2 18 4 Premarin (0.625 mg) 

14010R 63 2 1 1 20 0 

140241 75 2 1 2 25 0 

14066C 67 2 1 1 17 0 

14138H 77 2 1 1 50 0 

141S6Z 52 2 1 1 6 0 

14196T 71 2 1 2 39 0 

14359V 64 2 2 2 16 9 Premarin (0.625 mg) 

14378R 71 1 2 2 21 Premarin (0.625 mg) 

14498W 63 2 3 1 1 E2 (?): P4 (7) 

14525A 56 2 3 1 Premarin (0.625 mg); medroxyprogesterone (7 mg) 

99001B 55 1 3 1 4 3 Estrace (1 mg) days 1 -31; Aygeslln (2.5 mg) days 1 -25 

99003B 47 1 2 4 4 Estrace (1 mg) days 1-31 

99004B 58 5 1 1 5 0 

990068 51 1 1 1 5 0 

990066 54 t 3 I 4 3 Premarin (0.625 mg) days 1-25; Cycrin (10 mg) days 16-25 

990108 47 2 1 1 8 0 

990118 54 1 1 1 4 0 

990128 54 2 3 1 3 3 Premarin (0.625 mg) days 1-3t; Provera (2.5 mg) days 1-31 

990158 58 2 1 1 5 0 

990178 56 1 2 7 3 Estraderm patch (.05 mg) Ix/week 

990168 55 1 1 1 5 0 

990198 53 1 2 1 3 1 Premarin (0.625 mg) days 1-31 

990208 55 1 3 1 3 2 E2 (7); P4 (7) 

990218 51 1 2 8 3 Premarin (0.625 mg) days 1-31 

990228 59 1 1 13 0 

99023B 56 1 1 1 3 0 

990248 65 1 1 1 10 0 

990258 56 1 3 1 5 3 Premarin (0.625) days 1-31; Provera (2.5 mg) days 1-31 



TABLE 16. Age, ethnicity. HRT group, menopausal type, years postmenopausal, years HRT, and HRT regimen for all subjects. 

10 Age Ethnic Horm Mtype YrPMP YrHRT HRT regimen 

990268 59 1 1 1 6 0 

990276 56 1 3 1 3 3 Premarin (0.625 mg) days 1-31, Cycrin (2.5 mg) days 1-31 

99029B 54 2 3 1 4 2 Estraderm patch (0.05 mg) 2x/weeK; Provera (2.5 mg) days 1-31 

990306 56 1 3 1 8 2 Premarin (0.625 mg) days 1-25, Provera (10 mg) days 16-25 every 3rd month 

99031B 61 1 1 1 9 0 

99034B 57 1 3 1 9 1 E2 (7): P4 (?) 

99037B 59 1 1 1 5 0 

99036B 48 1 3 1 3 2 Premarin (0.625 mg) days 1-28; Premphase (5 mg) days 15-28 

99039B 53 f 3 t 3 3 Premarin <0.625 mg) days 1-31; IMedroxyprogesterone (5 mg) days 1-31 

990408 55 1 2 13 2.5 Premarin (0.625 mg) days 1-31 

99043B 61 1 1 1 6 0 

99045B 61 1 1 1 8 0 

990478 55 1 1 1 3 0 

99048B 57 1 2 21 3 E2(7) 

990508 54 1 3 6 1 Ogen (0.625) days 1-31; Provera (2.5 mg) days 1-31 

990518 55 5 1 1 4 0 

990526 53 1 1 5 0 

990556 65 1 1 1 7 0 

990576 46 1 1 1 4 0 

990586 55 1 1 1 6 0 

990596 59 1 3 1 4 1.5 Prempro (0.625) days 1-31; Cycrin (2.5 mg) days 1-31 

990606 54 1 2 18 3.5 Estrace (Img) 2)(/day days 1-31 

990616 53 1 3 1 4 3 Premarin (0.625 mg) days 1-25; Medroxyprogesterone (10 mg) days 16-25 

990626 57 5 3 1 3 3 E2 (7); P4 (?) 

99065B 48 1 1 1 5 0 

990668 47 5 1 1 4 0 

990686 58 1 1 1 4 0 

990728 48 1 1 1 7 0 

990736 51 1 1 20 0 

990756 55 1 1 1 6 0 

990766 65 1 1 12 0 

990846 55 1 1 1 9 0 



TABLE 16. Age, ethnicity, HRT group, menopausal type, years postmenopausal, years HRT, and HRT regimen for all subjects. 

ID Age Ethnic Horm Mtype YrPMP YrHRT HRT regimen 

9gOB6B 55 1 3 1 7 3 Estrace (1 mg) & (EstratesI tablet) alternate days; Provera (1 nog) days 1-31 

99087B 47 2 1 2 9 0 

990a8B 50 1 2 2 9 1 Premarin (0.625 mg) days 1-31 

990898 59 1 1 2 19 0 

99090B 61 1 1 1 7 0 

99091B 46 2 1 2 6 0 

99092B 53 1 1 1 4 0 

99093B 55 1 3 1 3 3 Premarin (0.625 mg) days 1-31; Provera (1 mg) days 1-10 

99094B 57 1 1 1 5 0 

990958 55 2 1 1 6 0 

99096B 61 2 1 2 11 0 

99097B 66 1 3 1 10 2 Premarin (0.625 mg) days 1-15; Provera (5 nig) days 16-25, nothing days 26-31 

99096B 58 1 1 1 e 0 

99100B 56 1 3 1 5 2 Estrace (1 mg) days 1-31; Provera (2.5 mg) days 1-31 

99101B 59 1 1 1 9 0 

99102B 57 1 3 1 6 3.5 Premarin (0 625 mg)day8 1-31; Provera (2.5 mg)days 1-31 

991098 60 1 1 1 7 2 

991108 55 1 1 1 9 0 

99111B 53 1 3 1 3 1 Premarin (0.625 mg) days 1 -31; Provera (2.5 mg) days 1 -31 

99112B 52 1 1 1 3 0 

99113B 51 1 2 1 4 1.5 EstratesI (1.25 mg) days 1-31 

99114B 52 1 2 2 6 1.5 Prempro (0.625 mg) days 1-31 

9911SB 53 1 2 2 18 2 E2(?) 

991168 50 1 1 2 25 0 

99117B 58 1 1 1 7 0 

9911SB 51 1 1 2 15 0 

991198 51 1 1 2 9 0 

991208 55 1 1 1 5 0 

99121B 54 1 1 2 6 0 

99123B 54 2 2 3 3 Premarin (0.625 mg) days 1-31 

99124B 55 1 1 1 5 0 

991258 62 1 2 1 4 3 Estrace (1 mg) on 30 days, off 5 days 



TABLE 16. Age, ethnicity, HRT group, menopausal type, years postmenopausal, years HRT, and HRT regimen for all subjects. 

10 Age Ethnic Horm Mtype YrPMP YrHRT HRT regimen 

99126B 65 1 1 1 8 0 

99127B 59 1 1 1 35 0 

99128B 55 1 2 6 2.5 Premarin (0.625 mg) days 1 -31 

991318 63 1 3 1 10 3 Premarin (0.625 mg) days 1-31; Provera (2.5 mg) days 1-31 

99132B 59 1 1 1 8 0 

99133B 54 1 1 1 5 0 

99134B 40 1 2 5 0 Premarin (0.625 mg) days 1-31 

9913SB 51 1 1 4 0 

ggi40B 60 1 1 1 8 0 

99142B 48 1 1 1 4 0 

99143B 52 1 2 11 3 Premarin (0.625 mg) days 1-31 

99144B 51 1 1 1 7 0 

99145B 49 1 1 1 5 0 

99146B 53 4 3 1 3 3 E2 (7); P4(7) 

99147B 54 2 3 I 3 1.5 Eslr^e (1 mg) days 1-25; Nortulate (5 mg) days 16-25 every 3rd month 

991486 47 1 3 1 4 2 Ortho-est (1.25 mg) days 1-31; Medroxyprogestrone (2.5 mg) days 1-31 

991498 58 2 1 1 9 0 

991508 53 2 1 1 9 0 

99151B 46 1 1 1 3 0 

99152B 52 1 1 1 3 0 

991538 61 1 1 1 10 0 

991548 55 1 3 1 3 1.5 Premarin (0.9 mg), Premarin (0.625 mg) alternate days; Cycrin (5 mg) days 1-12 

991558 63 1 1 1 10 0 

991568 55 2 1 1 4 0 

991568 50 1 1 1 5 2 

991598 56 1 3 1 10 2 Premarin (0.625) days 1-31; Medroxyprogestrone (7) & Provera (2.5mg) days 1-31 

991 SOB 56 2 1 1 7 0 

99162B 54 1 1 1 4 0 

991638 51 1 3 1 3 2.5 Ortho-est (0.625 mg) days 1-31; Provera (generic) (2.5 mg) days 1-31 

991648 58 2 1 1 J 7 0 

991658 53 1 2 1 3 1 Premarin (0.3 mg) days 1-31 

991678 48 1 2 2 7 2.5 E2(7) 



TABLE 16. Age, ethnicity, HRT group, menopausal type, years postmenopausal, years HRT, and HRT regimen for all subjects. 

ID Age Ethnic Hofm Mtype YrPMP YrHRT HRT regimen 

99175B 59 1 2 1 B 1 Premarin (0.625 mg) shot IWmonth 

99176B 54 2 3 1 4 2 Premarin (0.625 mg) days 1-31; Cycrin (2.5 mg) days 1-31 

99177B 61 1 3 1 7 15 Premarin (0.625 mg) days 1-31; Provera 2.5 mg) days 1-31 

991798 59 1 3 1 1 2.5 Premarin (0.625 mg) days 1-25; Provera (500 mg) days 16-25 

991888 57 1 3 1 3 2,5 Premarin (1.25 mg) days 1-31; Cycrin (2.5 mg) days 1-31 

991948 60 2 2 9 1 Estropiate (0.625 mg) days 1-31 

991968 48 1 3 1 3,5 3.5 Premarin (1.25 mg) days 1-31; Medroxyprogesterone (10 mg) days 1-10 

992018 48 1 3 1 5 3,6 Estrace (7 mg) days 1-31; Medroxyprogesterone (? mg) days 1-31 

992048 51 1 3 1 3 3 Estraderm patch (0.1 mg) 2x/week; Provera (5 mg) days 17-25 

992068 56 2 3 1 3 2 Premarin (7 mg) days 1-27; Provera (? mg) days 16-27 

992078 58 1 2 2 5 2.5 Premarin (0.625) days 1-31 

992098 52 1 3 2 3 2 Estratest (1.25 mg) days 1 -31; Estropiate (1.25 mg) days 1 -31 

992108 51 1 3 1 3 39 Premarin (0.625 mg) days 1-31; Cycrin (2.5 mg) days 1-31 

Ethnic = E hnlclt Horm = Hormone 
-

. . 

1 = Angk) 1 = Control 

2 = Hispanic 2 = Unopposed Estrogen 

4 = Native American 3 = Combined Therapy 

5 = African American 

Mtype = Menopausal Type 

1 = h.iiural 

2 s Surgical 

YrPMP = Years Postmenopausal 

YrHRT = Years Hormone Replacement Therapy 

HRT regimen = Hormone Replacement Therapy Regimen 
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Table 17. Lipid and lipoprotein data for all subjects. 

ID CETP LCAT TPC HDL-C LDL-C TRIG T/H LDL OX 
10618G -1.9 20.8 1249.6 {65.5 145.1 125.5 3.8 35.5 
11089R 119.5 33.3 1265.6 155.8 153.8 280.2 4.8 56.2 
11318Q 2.6 -0.1 1294.2 181.5 179.3 169.6 3.6 35.2 
11522N !17.5 29.8 1172.3 150.4 80.0 209.3 3.4 54.1 
11570P !-8.6 12.1 1186.9 156.2 115.0 78.6 3.3 31 
11593P 10.9 0.6 1251.5 169.4 202.3 3.6 29.2 
11617Q -0.2 18.3 1218.6 149.2 144.2 125.9 4.4 16.8 
11619S 130.2 43.8 1287.4 145.3 6.3 26 
11713U 2.4 14.9 1299.7 164.7 212.0 70.4 4.6 32.8 
11864K i32.7 32.6 1193.8 150.2 3.9 14.7 
118851 2.5 23.8 1184.2 172.3 96.1 80.3 2.6 24.6 

11958M -0.3 22.6 1222.3 147.6 178.6 73.4 4.7 19.9 
11969X 12.6 28.8 1219.2 149.9 115.6 4.4 34.1 
11975G 16.1 28.1 1215.1 161.8 140.7 91.5 3.5 29.7 
12013V i24.5 31.1 1223.7 130.5 147.4 228.9 7.3 69.2 
12065C -0.6 20.0 1210.0 185.1 109.4 77.3 2.5 15.1 
12106WI1.3 13.6 1225.2 192.1 115.1 33.7 2.5 33 
12133A 119.3 30.0 1252.8 136.7 180.9 176.0 6.9 46.4 
122071 9.2 15.1 1184.9 162.3 107.0 78.1 3.0 21.2 
12264T 123.7 19.6 1224.6 i63.8 118.6 211.2 3.5 31.3 
12266V 20.6 18.8 1208.0 166.6 97.5 205.1 3.1 37.7 
12393K 15.8 21.8 1276.5 175.2 139.9 306.7 3.7 36.8 
124141 5.8 17.4 186.6 '50.5 118.4 88.6 3.7 35.4 
12421P 16.0 24.6 1209.4 ,41.9 127.3 201.0 5.0 38.7 
12430Y 17.5 24.2 1180.8 136.9 106.4 187.9 4.9 36.9 
12463L 10.3 35.1 1262.7 '62.1 129.6 354.6 4.2 48.1 
12464M 11.3 14.5 1214.1 i47.0 117.9 245.9 4.6 23.1 
124831 -21.3 6.7 1220.4 i56.5 133.4 152.7 3.9 28.3 
12498X 11.6 22.2 1250.0 ;51.3 181.9 84.0 4.9 51.6 
12527G 1-6.4 15.8 1262.1 1115.6 108.8 104.5 2.3 42 
12546Z -7.6 23.6 1226.1 152.8 156.1 85.9 4.3 36.1 
12551H 14.4 25.0 1231.6 182.1 118.9 153.1 2.8 27.9 
12556M 22.9 29.9 1225.5 135.4 141.1 245.2 6.4 43.2 
12571C 19.8 26.8 149.4 •33.0 81.4 174.9 4.5 8.3 
12600K i14.5 41.3 :263.4 171.6 163.1 143.7 3.7 49.7 
12612W 110.9 24.6 1267.0 172.1 181.3 68.3 3.7 34 
12617C 27.2 27.0 1231.2 151.1 161.0 95.3 4.5 55.5 
12685A ;12.1 27.2 i222.6 172.5 125.4 123.6 3.1 40.7 
12709C i14.1 20.0 1229.2 150.4 127.1 258.4 4.6 30.9 
12741N -5.4 8.4 :208.8 74.1 122.6 60.6 2.8 16.1 
12752Y -1.3 22.5 1259.3 :55.5 170.4 166.6 4.7 29.2 
127591 3.6 11.7 1180.7 143.7 97.1 199.7 4.1 31.3 
12792S 8.5 23.6 1197.8 60.6 121.8 77.4 3.3 38 
12831L 25.5 42.3 i 304.2 44.1 206.9 266.1 6.9 55.1 
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Table 17. Lipid and lipoprotein data for all subjects. 

ID CETP ILCAT TPC HDL-C LDL-C TRIG T/H LDLOX 
12942H !14.7 128.5 221.5 !46.5 148.7 [131.7 14.8 37.2 
12947M 120.2 i28.0 202.9 122.1 118.6 1311.3 19.2 40.2 
13126H 18.1 131.3 256.5 153.8 101.7 1606.5 14.8 28.5 
132881 21.4 135.1 203.8 147.1 106.0 1253.3 14.3 77.3 
133052 19.3 132.8 255.5 :50.0 169.7 1179.0 '5.1 13.8 
13323U i21.2 133.8 241.8 139.7 179.6 :113.1 16.1 26.4 
13393V 111.8 126.4 220.9 149.2 136.2 1177.5 '4.5 29 
13406L 12.7 123.0 198.7 152.2 128.6 189.1 !3.8 43.8 
13412R 19.0 ;30.4 207.8 |44.8 128.8 1170.9 |4.6 51.3 
13413S 13.9 i23.0 193.6 !52.6 118.6 1112.1 13.7 25.1 
134432 110.3 j28.0 218.9 164.6 138.2 180.3 13.4 46.3 
13444A 7.9 25.8 305.9 172.3 215.8 188.8 !4.2 52.2 
13474K 1.6 2Q.7 177.0 166.7 99.8 152.3 !2.7 36.9 
13477N 21.8 i46.0 262.1 56.9 134.2 1392.1 14.6 14.4 
13487X !23.6 132.4 263.7 136.7 192.8 i 170.8 17.2 66.9 
13494H 6.2 !21.7 253.2 1110.6 124.1 192.8 12.3 35.5 
13505S 120.0 i29.0 211.5 135.5 108.7 '336.2 i6.0 40.7 
13507U 10.8 124.3 191.8 151.1 124.8 179.9 13.8 56.2 
13577V 21.3 129.8 255.8 157.7 175.3 1114.2 '4.4 45.4 
13578W 122.3 ,33.3 212.7 133.9 137.8 1205.2 !6.3 75.3 
13612K 24.7 135.1 322.1 159.6 220.0 1212.7 15.4 45.3 
13620S 10.0 123.3 257.7 :56.8 188.1 163.7 i4.5 38.4 
13651A 25.0 127.8 223.3 134.2 127.2 1309.0 16.5 58.8 
13744C 19.1 130.5 214.8 133.5 149.4 1159.8 6.4 41.1 
14010R :24.1 135.8 234.3 140.8 141.7 1258.9 !5.7 3.9 
140241 11.7 124.3 241.3 i57.8 160.2 1116.9 14.2 9.7 
14066C 13.6 121.7 169.2 >40.0 95.9 : 166.2 i4.2 35.1 
14138H i8.8 121.1 145.8 '40.2 92.0 167.7 ,3.6 30.9 
141562 ;17.5 ,27.0 248.0 149.0 160.2 ,193.9 5.1 38.6 
14196T 120.0 129.1 318.3 147.8 210.3 :301.1 i6.7 68.2 
14359V 11.0 ,25.8 196.5 73.4 105.5 88.3 2.7 5.8 
14378R 10.2 121.8 194.9 i67.3 109.9 :88.4 2.9 46 
14498WI6.0 121.5 199.9 67.9 112.1 199.7 2.9 44.8 
14525A 17.1 132.5 217.0 46.0 152.7 91.5 4.7 
99001B 8.9 134.2 252.8 149.3 140.9 1313.3 !5.1 
99003B 25.4 139.0 311.0 :53.0 211.4 '233.2 15.9 
99004B 13.4 133.6 181.9 72.5 101.7 i38.9 12.5 
99006B 14.2 134.2 233.1 103.1 157.1 164.6 13.7 
99008B 14.6 125.3 151.0 i41.2 79.4 i 152.1 3.7 
99010B :26.3 139.3 259.6 176.1 109.6 3.4 
99011B 11.2 126.9 200.3 171.9 103.5 1162.1 12.8 
99012B 29.8 127.9 229.2 147.5 154.9 1133.4 ;4.8 
99015B 0.1 114.4 206.0 ;56.0 139.0 ;54.9 3.7 
99017B 21.5 132.6 212.9 171.1 113.8 1140.0 13.0 
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Table 17. Lipid and lipoprotein data for all subjects. 

1 ID iCETP LCAT ITPC HDL-C LDL-C TRIG T/H LDLOX 
99018B111.4 30.6 1283.1 >85.2 169.4 142.6 i3.3 : 
99019BI10.1 26.2 1234.9 162.7 156.9 76.4 13.7 ; 
99020Bi25.3 39.2 228.6 >44.4 117.7 332.7 :5.2 
99021B 16.8 24.7 208.1 159.1 121.8 136.0 13.5 
99022BI9.4 29.3 289.1 (70.3 190.5 141.4 4.1 
99023BI5.8 20.1 202.8 47.9 136.6 91.3 4.2 
99024BI10.2 32.6 212.7 52.2 130.2 151.2 4.1 
99025BI0.0 16.2 184.8 68.8 105.0 55.4 2.7 
99026B 115.8 28.8 221.2 51.3 129.6 201.3 14.3 i 

I99027B -0.5 17.1 191.3 66.8 116.4 40.9 2.9 1 
99029BI7.2 24.6 218.7 77.6 124.1 85.5 2.8 i 
99030BI1.6 17.6 230.9 81.7 135.0 71.1 2.8 i 
99031 BI2.1 14.5 255.6 47.2 175.1 166.9 5.4 1 
99034BI7.5 27.9 193.5 62.2 111.3 100.2 3.1 1 
99037BI8.5 18.0 156.0 51.2 91.5 66.9 3.1 
99038B 10.2 38.6 254.3 63.6 147.0 218.1 4.0 
99039B 16.9 30.8 186.8 66.9 105.8 70.4 2.8 
99040B 4.3 23.0 188.6 53.1 121.2 71.5 3.6 1 
99043B 1.2 24.9 218.8 43.4 119.6 279.0 5.0 1 
99045B 9.1 23.4 188.3 51.8 121.5 75.2 3.6 i 
99047B 16.4 31.2 279.1 51.5 163.5 321.0 5.4 > 
99048B 6.9 23.8 163.5 56.8 85.7 105.2 2.9 1 
99050B 3.6 22.4 210.4 67.4 136.8 88.6 3.1 1 
99051B 17.2 30.8 314.3 60.4 218.6 176.7 5.2 1 
99052B 21.4 34.3 268.7 40.4 174.5 269.5 6.7 1 
99055B 1-4.7 12.9 258.3 75.4 173.4 48.2 3.4 
99057BI3.8 23.9 235.1 62.6 157.3 75.8 3.8 
99058BI9.0 30.1 198.8 52.8 122.6 141.6 3.8 
9g059B 8.8 31.1 220.5 71.8 129.7 94.9 3.1 
99060B 7.9 26.4 204.4 63.8 97.7 214.5 3.2 i 
99061B 12.3 30.7 228.2 81.6 130.6 79.9 2.8 
99062B 2.2 19.4 188.6 58.4 116.8 67.1 3.2 : 
99065B 0.8 15.4 1225.2 172.5 141.7 ! 54.9 i 3.1 
99066B 9.2 23.3 208.4 165.6 1 115.5 136.4 ' 3.2 ' 
99068B 6.0 1 17.5 1183.1 67.8 1 I 12.7 1 1 
99072B 3.0 1 18.3 154.5 70.5 175.7 ! 41.4 1 2.2 i 
99073B 14.2 1 22.4 1282.0 51.6 218.0 62.1 5.5 
99075B 16.7 1 32.7 1245.1 162.5 162.0 ! 103.6 3.9 i 
99076B 4.2 1 25.0 174.0 153.2 j 113.5 36.8 3.3 
99084B 1.9 ! 14.2 ] 130.9 160.8 61.5 i 42.9 2.2 
99086B 18.4 1 26.8 1 216.4 70.7 129.7 j 80.2 3.1 ! 
99087B 20.7 1 27.6 1 195.8 58.7 1 100.1 ! 185.0 3.3 
99088B 15.9 i 26.1 1 131.8 56.5 i 163.3 i 60.1 .2.3 1 
99089S 18.1 ! 30.1 1 250.1 1 166.9 ! 169.9 i 66.1 1 3.7 



Table 17. Lipid and lipoprotein data for all subjects. 

ID CETP LCAT TPC HDL-C LDL-C TRIG T/H LDLOX 
99090B 5.1 19.5 181.6 67.0 102.7 59.3 2.7 1 

99091B 12.7 28.5 221.5 48.5 142.0 155.0 4.6 
99092B 1.3 20.3 185.1 66.9 97.3 104.7 2.8 
99093B 10.8 20.8 221.2 76.6 130.3 71.7 2.9 1 
99094B 1.3 20.6 209.3 61.2 138.2 49.8 3.4 ^ 
99095B 8.7 11.0 90.2 20.7 4.4 
99096B 29.6 35.0 236.6 64.1 105.4 403.1 3.7 1 
99097B 18.9 22.4 227.9 76.9 132.5 92.4 3.0 ! 
990988 15.5 28.5 216.3 42.9 151.0 127.0 5.0 1 
991GOB 14.4 23.8 249.0 50.7 176.9 156.1 4.9 ! 
99101B 20.5 33.5 205.4 62.1 120.7 139.5 3.3 
99102B 11.4 27.9 183.2 91.2 81.2 54.1 2.0 
991098 8.1 26.8 156.6 70.1 2.2 ; 
9911OB 28.9 34.8 282.3 49.0 221.7 133.8 5.8 ! 
9911 IB 0.3 23.4 164.7 39.7 109.9 75.7 4.2 ! 
99112B 8.7 21.6 163.7 46.1 108.7 44.6 3.6 ! 
99113B 10.4 26.0 219.9 81.4 117.7 101.8 2.7 i 

99114B -14.8 17.8 337.9 58.0 227.4 262.7 5.8 ! 
99115B 124.6 27.5 226.1 83.2 134.8 58.3 2.7 ! 
99116B 20.0 34.7 233.4 55.7 106.4 4.2 ' 
99117B 25.3 34.2 273.1 86.2 170.9 80.1 3.2 1 

99118B 8.9 18.6 184.2 48.6 115.1 102.8 3.8 
99119B 15.2 32.0 265.8 77.4 164.7 118.6 3.4 
99120B 6.6 23.1 219.3 70.4 132.3 82.9 3.1 ! 
99121B 14.6 27.5 230.6 56.0 142.4 161.4 4.1 
99123B 13.6 22.2 196.9 39.5 5.0 1 

99124B 137.6 26.9 247.6 79.2 3.1 i 

99125B 14.8 33.3 258.3 40.6 187.6 150.3 6.4 1 

99126B 31.1 39.1 264.8 68.4 133.4 314.7 3.9 I 

99127B 21.9 31.2 254.0 74.4 148.2 165.2 3.4 1 

99128B 272.6 57.0 166.7 244.5 4.8 
99131B 9.5 27.2 194.7 70.0 110.2 72.8 2.8 
99132B 12.9 27.3 223.0 60.6 141.3 106.1 3.7 
99133B 9.8 23.3 203.0 53.3 135.1 73.3 3.8 , 
99134B 24.2 28.5 238.3 73.1 144.2 104.8 3.3 : 
99135B 8.9 23.3 206.4 76.6 119.2 53.0 2.7 : 
99140BI2.6 27.1 196.5 92.3 94.8 47.1 2.1 
99142B 14.3 28.3 221.5 37.4 153.1 155.3 5.9 ! 
99143B 15.8 32.3 258.5 73.1 164.5 104.5 3.5 
99144B 27.2 34.4 246.2 31.9 108.3 635.8 7.7 
99145BI14.3 25.7 201.4 42.3 131.9 136.1 4.8 i 

99146B 14.2 26.0 174.9 69.7 84.2 105.0 2.5 ! 
99147B 112.5 26.5 229.2 58.6 143.1 137.4 3.9 1 

99148B 124.0 38.8 234.5 43.4 160.4 153.8 5.4 ! 



Table 17. Lipid and lipoprotein data for all subjects. 

ID CETP ILCAT TPC IHDL-C LDL-C TRIG T/H LDL OX 
99149BI17.1 i27.2 192.6 164.1 115.6 64.8 3.0 
991 SOB 120.7 !27.5 317.8 169.6 4.6 
99151BI6.2 i20.4 186.5 187.1 92.9 32.8 12.1 
99152B| 18.5 !28.5 260.1 145.0 182.0 165.7 15.8 
99153BI14.6 32.4 249.6 60.2 168.9 102.8 4.2 
99154B 14.6 132.6 231.6 161.5 121.8 241.5 13.8 
991S5B 15.5 127.8 230.8 152.3 138.7 199.0 14.4 
99156B 9.7 125.4 275.5 171.9 183.3 101.1 13.8 
99158B 9.0 122.8 269.1 167.3 184.7 85.1 14.0 i 
99159B 5.1 122.6 179.3 163.5 97.5 91.1 12.8 1 
99160B 13.4 130.7 207.1 156.1 137.4 67.8 .3.7 ' 
99162B 9.5 122.7 224.9 171.7 137.8 76.9 13.1 ' 
99163B 23.7 137.5 236.9 139.3 149.0 243.1 i6.0 
99164B 11.8 124.8 231.3 144.0 160.1 135.8 15.3 
99165B 12.3 124.0 224.6 177.9 104.8 245.6 12.9 ; 
99167B 14.3 130.9 195.5 148.5 118.8 141.1 }4.0 
99175B 111.0 i18.3 194.1 155.3 129.6 46.2 13.5 i 
99176B117.4 124.2 203.2 184.0 109.9 46.9 12.4 ; 
99177B 15.6 121.0 223.8 151.7 155.5 83.5 14.3 i 
99179BI16.6 130.1 196.7 173.2 98.8 123.8 i2.7 
99188BI22.8 136.0 241.1 46.5 158.9 178.6 15.2 ! 
99194B 19.9 !23.4 220.5 153.4 149.4 89.0 14.1 
99196BI12.4 i28.1 200.9 170.8 102.9 136.2 12.8 
99201B 16.6 121.7 125.2 i42.7 72.2 51.7 2.9 
99204BI11.2 20.3 274.8 ;55.6 202.0 126.5 4.9 
99206BI13.2 26.0 166.5 !59.9 83.6 68.7 '2.8 I 
99207Bi9.5 23.1 246.7 168.9 161.9 79.5 3.6 
992096114.8 127.2 198.6 136.9 129.8 159.2 15.4 
9921 OB 115.4 128.5 187.8 '44.6 118.2 125.5 i4.2 

i ! 1 i ! 
iCETP (ug/ml.hr) 
ILCAT (ug/ml.hr) ! i • 
ITPC = total plasma cholesterol (mg/dl) 
IHDL-C (mg/dl) 
iLDL-C (mg/dl) 

1 jTRIG = Triglycerides (mg/dl) 
1 !T/H = TPC/HDL-C i i j 

•LDL OX = LDL Oxidation (nmol/mg LDL protein) ( • 
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