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Abstract

Simultaneous measurements of serum estradiol, testosterone, cortisol, prolactin, total
cholesterol (TC), high density lipoprotein cholesterol (HDLC), low density lipoprotein cho-
lesterol (LDLC) and triglycerides in Thai men and postmenopausal women aged over 50 years
were carried out in four groups of subjects: healthy controls, and patients with essential hyperten-
sion, non-insulin dependent diabetes mellitus (NIDDM), and coronary heart disease. Hyper-
triglyceridemia and hypercholesterolemia were found more often in patients with essential
hypertension than in patients with other diseases. Low levels of HDLC with high TC/HDLC and
LDLC/HDLC ratios occurred more frequently in coronary heart disease patients. Hypertensive men
had the highest plasma estradiol levels while men with coronary heart disease had the least tes-
tosterone levels compared with men with the other two diseases. Decreased testosterone and/or
increased estradiol may have an adverse effect on lipid profiles in elderly men. However, neither
the sex hormones, cortisol, nor prolactin, appeared to have any influence on serum lipids and
lipoproteins in elderly women. These findings in the Thai population are consistent with those
previously reported in other populations.
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Ischemic heart disease, non-insulin depen-
dent diabetes mellitus (NIDDM), and essential
hypertension, are age-dependent diseases. Condi-
tions that frequently occur together, especially in
the elderly, are insulin resistance, hyperlipidemia,
abdominal obesity and hypertension(1). Human

experiments suggest that the insulin resistant state
is associated with a decrease in the vasodilatory
effect of insulin. The intracellular calcium of vas-
cular smooth muscle is increased, as is sympathetic
tone, and there is an enhancement of renal sodium
retention(1-3). Glucose tolerance is affected by
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aging due to alterations in insulin sensitivity and
secretion of the hormone. Impaired glucose tole-
rance and diabetes mellitus may be found in
nearly 20 per cent of women aged 55 to 65 years(4).
Hypertension and hyperlipidemia in NIDDM is
characterized by elevated levels of serum triglyce-
rides, low density lipoprotein cholesterol (LDLC),
total cholesterol (TC) and a reduction in high den-
sity lipoprotein cholesterol (HDLC) levels. These
lipid abnormalities are major risk factors for deve-
loping premature atherosclerosis and coronary
heart disease(5-7).

The onset of cardiovascular disease occurs
10 years later in women than in men(8) but the ratio
of male to female coronary events decreases with
age(9). About 30 per cent of cardiovascular risk is
due to changes in lipid and lipoprotein profiles(10),
It has been suggested that the alteration of lipid
profiles in the elderly is mediated by sex hormones.
Female reproductive cycles cease rather abruptly at
around 50 years of age with a reduction of estrogen
and progesterone production. In men, however,
testosterone gradually declines with age. The meno-
pause impacts significantly on lipid and lipopro-
tein profiles, and this is associated with a 2-3
times increased incidence of coronary heart disease
in postmenopausal women. Approximately two
years after the cessation of menstrual periods,
serum TC, LDLC and triglyceride concentrations
increase significantly. In contrast, HDLC decreases
as a consequence of the menopause(11,12), Plasma
cholesterol, LDLC and the ratios of both of these
to HDLC were shown to be significantly related to
coronary heart disease events(13),

The occurrence of increased atherogenic
lipid profiles in postmenopausal women has been
attributed to a reduction in estrogen, specifically
estradiol, or a consequence of relatively increased
androgen concentrations(11,14,15) In the Framin-
gham study, the increased incidence of ischemic
heart disease in women aged 49 years and older
occurred in those who had high total cholesterol
and reduced HDLC concentrations(16). A signifi-
cant decrease in TC/HDLC and LDLC/HDLC
ratios, due to increased HDLC concentrations, has
been shown to occur after estrogen replacement
therapy(17). Estrogen deficiency in women may be
responsible for a decreased secretion of insulin and
an alteration of its metabolic clearance rate(4).
Insulin resistance and/or hyperinsulinemia may also
raise the testosterone levels in women(15). How-
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ever, recent data suggest that changes in endoge-
nous estrogen is not the explanation for the dif-
ferences observed in HDLC levels between men
and women, nor do they explain the increase in
coronary heart disease in women around the meno-
pause(18),

In men, androgen has been shown to be
directly associated with high HDLC concentrations
but controversy remains in regard to the relation-
ship between testosterone and total cholesterol,
LDLC or triglyceride concentrations(14,19-21),
Aging men have high circulating levels of estrogen,
surpassing those of postmenopausal women, pre-
sumably as a result of peripheral conversion of
adrenal and testicular androgens. However, no cor-
relation has been found between estradiol and any
lipids or lipoproteins in healthy men(22) or in post-
menopausal women(6). Recent findings suggest
that low testosterone concentrations in aging men
are as important, or indeed more important, than
high estrogen levels as a contributing factor to the
increased risk of coronary heart disease, diabetes
mellitus, abdominal obesity and hypertension(!3.
23). Thus, conflicts remain concerning the inter-
relationship among sex hormones, lipids and
diseases of aging, especially coronary heart disease
in men and women. Further investigations are
required.

Cortisol is a major stress hormone and is
known to produce hyperglycemia and hyperlipi-
demia in humans. Basal cortisol levels do not
change with age but stress-induced cortisol concen-
trations increase in advanced age(24). Chronic ele-
vation of cortisol or prolactin is associated with
hypogonadism and decreased sex hormone secre-
tion. The objective of the present study was to
investigate whether sex hormones such as estradiol
and testosterone and the two stress hormones, cor-
tisol and prolactin, have any relationship to dislipi-
demia in the elderly with essential hypertension,
diabetes mellitus, or coronary heart disease. Results
were compared to those of healthy subjects in the
same age range.

MATERIAL AND METHOD
Subjects

Thai men and women over 50 years of age
were studied. The healthy control group included
39 men (CTm) and 60 women (CTf) who had no
history of serious illness or taking any medication
regularly. All of them had a blood pressure less
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than 140/90 mmHg(25) and a fasting plasma glu-
cose less than 115 mg/dl(26). Patients who were
attending clinics or had been admitted to Siriraj
Hospital were divided into three groups. The first
group of patients comprised 43 diabetic men
(DMm) and 60 diabetic women (DMf). This group
included the patients who were complicated with
hypertension or coronary heart disease or both. The
second group, patients with essential hypertension,
consisted of 61 men (HTm) and 70 women (HTY).
They all had pre-treatment blood pressure above
160/95 mmHg(25) and some of them had deve-
loped diabetes mellitus during follow-up. The third
group included 99 men (HDm) and 70 women
(HDf) with coronary heart disease all of whom
were within 1-4 days after developing acute myo-
cardial infarction. Smoking habits, alcohol con-
sumption, weight, height and body mass index
(BMI) were recorded in every case.
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Method

Fasting plasma samples obtained between
7-9 AM from individual subjects were analysed for
estradiol (E5), testosterone (T), prolactin and corti-
sol by radioimmunoassay (WHO reagents). Total
cholesterol, HDLC and triglycerides were measured
by enzymatic colorimetric methods (Boehringer
Mannheim Diagnostica). LDLC, TC/HDLC ratios
and LDLC/HDLC ratios were calculated. Non-
parametric statistics were used for comparison and
establishing relationships. Simple as well as mul-
tiple regression analysis were performed. Signifi-
cance defined as a p value less than 0.05.

RESULTS

The characteristics of the studied subjects
are shown in Table 1. Among the four groups, the
controls, both men and women, had the lowest
mean BMI (p<0:05). The percentage of smokers

Table 1. Characteristics of studied subjects (mean + SEM).

Control Diabetes Mellitus Hypertension Coronary Heart Disease

men women men women men women men women

N 39 60 43 60 61 70 99 70
Age (yn) 672+14 63.8+08 644+1.1 62607 625+x09 62108 620+09 643=x1.1
Weight (kg) 60912 57309 65815 582x12 696+x17 61012 61912 561=x15
BMI (kg/m2) 228+04 239x04 24105 24905 25406 260x04 236206 254+04
Smoker (%)* 12.8 0 18.9 1.6 11.1 4.0 25.0 17.5
Alcohol consumer (%)* 23.1 0 324 0 222 13 46.8 6.2

* Only current smoker or alcohol consumer

Table 2. Plasma levels of estradiol (E,), testosterone (T), prolactin (PRL) and cortisol (C) in different diseases.

(mean + SEM).
N E; T E,/T ratio X 10 -3 Prolactin Cortisol
(pmol/L) (nmol/L) (MU/L) (nmol/L)
CTm 39 146.78 + 8.47(b) 16.09 + 1.06(b) 10.84 + 0.99(b) 176.27 + 19.45 364.58 + 18.03
DMm 43 139.85 + 9.83(3) 12.40 + 0.86(2) (©)  14.20 + 1.63(¢) 206.88 + 53.31(4)  456.00 £ 26.33(1)
HTm 61 177.87 + 8.914) (¢} 13.36 £ 0.50(¢) 14.42 +0.893) (¢} 240.51 + 34.05 375.96 £ 24.98
HDm 99 150.47 + 8.38() 11.09£0.533)¢) 2576 +8.53(c) 265.64 +£25.44(2)  642.03 +53.32(2)
Male 242 154.89 + 4.72(8) 12.70 + 0.36(a) 18.44 + 3.52(a) 250.57 + 16.92 494.50 + 24.27(b)
CTf 60 84.50 + 4.62(b) 1.09 + 0.06(b) 102.03 = 8.53(b) 191.79 + 23.63 323.79 x 14.34
DMf 60 116.84 + 5.36(1) 1.44 £0.09(4) (©)  101.19 +9.16(0) 260.65 + 43.70 429.77 + 22.44(1)
HTf 70 123.42 + 8.59(1) (©) 1.40 £ 0.16(c) 121.15 + 10.45(¢) 212.92 +21.52 359.74 +20.39
HDf 70 113.69 + 6.50(a) 1.72£034(1) (©)  102.36 + 8.50(¢) 33523 £42.73(2)  571.07 £ 56.27(1)
Female 260 110.30 + 3.43(a) 1.42 £ 0.11(a) 107.07 + 4.64(a) 253.00 + 17.70 420.18 + 17.63(b)

(@) p <001, ®) p <0.001, () p < 0.0001 comparing between sexes
(1) p <0.0001, 2} p < 0.001, 3 p < 0.01, (4 p < 0.05 compared to healthy group of the same sex

CTm = male control;

DMm = male diabetes mellitus;

HTm = male essential hypertension;

HDm = male coronary heart disease:

CTf = female control; DMf = female diabetes mellitus; HTf = female essential hypertension; HDf = female coronary heart disease
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who smoked more than 5 cigaretts per day and of
those who regularly drank alcohol was higher in
the coronary heart disease group than in the
healthy control group for both men and women
(p <0.0001).

Tables 2 and 3 show plasma levels of hor-
mones and lipids. In the diabetic group, estradiol
did not differ between the sexes, but in the other
groups men had higher estradiol levels than women
(Fig. 1). Aging men had a higher testosterone but
lower Eo/T ratio than the women in each group. No
sex difference in the plasma concentrations of pro-
lactin and cortisol was detected in any group.

A comparison of blood lipids and lipopro-
teins between different sexes showed that normal
postmenopausal women, diabetic, and hypertensive
females had higher HDLC levels than men in the
corresponding group (Fig. 2). However, the HDLC
levels in patients with coronary heart disease was
not significantly different between men or women.
Hypertensive men had higher ratios of TC/LDLC
and LDLC/HDLC than women with the same
disease. Total cholesterol, LDLC and triglycerides
were not different between sexes. The mean HDLC
value in alcohol drinkers was significantly lower
than in those who did not take alcohol (p<0.05).

The studied hormones were compared in
the different groups (Fig. 1). Healthy men had
higher testosterone levels, but lower prolactin and
cortisol levels, compared to patients of the corres-
ponding sex with diabetes or coronary heart disease.
Hypertensive men had higher mean estradiol and
E5T ratio compared with healthy controls. Diabetic
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women had higher values of estradiol, testosterone
and cortisol than healthy women while hypertensive
women only had estradiol level more than female
controls. Women with coronary heart disease had
higher levels of testosterone, prolactin and cortisol
compared with female controls. In comparison to
another two diseases, hypertensive men had highest
estradiol while hypertensive women had highest
E, T ratio but lowest mean cortisol value was found
in both sexes. Lowest mean testosterone value was
found in men with coronary heart disease.

A group comparison of lipids and lipopro-
teins (Fig. 2) revealed that coronary heart patients
of either sex had the lowest mean HDLC value with
highest TC/HDLC and LDLC/HDLC ratios among
the four groups (p <0.05). HDLC was more and
these two ratios were less in the healthy group
when compared to diabetic and hypertensive
patients. Women with coronary heart disease had
lower values of total cholesterol and LDLC com-
pared with the female controls. Hypertensive men
and women had significantly higher triglyceride
values than healthy subjects and than patients with
diabetes or coronary heart disease. Higher total
cholesterol in hypertensive patients than in the
other two diseases was also shown. A lower mean
value of total cholesterol was also seen in diabetic
women when compared with the control females.

Simple regression between two parameters
within each sex showed that BMI decreased with
advancing age both in men and women (Table 4
and Table 5). HDLC increased while TC/HDLC
and LDLC/HDLC ratios decreased with advancing

Table 3. Plasma lipids and lipoprotein levels in different diseases. (mean + SEM).

N Total cholesterol HDLC TC/HDLC LDLC LDLC/HDLC Triglycerides
(mg/dl) (mg/dly (mg/dl) (mg/dl)

CTm 39 248.61 +6.29 48.66 + 1.89(a) 5.35+0.21 166.83£593  3.63+0.20 165.66 +9.04
DMm 43 238.39+7.35 42.04 +1.88(1)@)  595+0.19(4) 158.48+779  397+021(D 214,51 £30.78
HTm 61 252.20+4.92 39.87 £ 1.50(2)(€) 6,67 +0202)b) 16587455 447 +0.192Xb) 23234+ 1623(3)
HDm 99 231.21 + 467 37.59 + 1.16(3) 7.28 £ 0.33(1) 162.19£4.06 491 +0.26(4) 163.67 + 6.66
Male 242 240.70 + 2.85(a)  40.75 £ 0.79(b) 6.14 £0.20 163.20 £2.62  4.4210.13(3) 190.87 + 7.82
CTf 60 266.82 + 4.43 55.39 + 1.67(a) 499+0.18 17677394  3.39+0.13 173.27 £9.16
DMf 60 251.86+5.71(4) 4658 = 1.46(1)@) 572 +0.23(1) 168.89 +4.86  3.69 x0.14(4) 192.69 + 15.41
HTf 70 26242 +4.73 4773 = 1.32(1X¢) 581 +0.19(1Xb) 17013468  3.77 £ 0.16(4Db) 22581 +11.341)
HDf 70 232.10+5.29(1) 3539+ 1.47(1) 7.74 + 0.49(4) 159.55 +4.973) 565 +0.55(1) 185.86 +9.56
Female 260 253.00 £2.66(@) 4595 + 0.85(b) 6.47 £ 0.17 168.56 +2.36  4.16 z 0.17(a) 195.82 +5.91

@ p <005, () p <001, () p <0.0001 compared between sexes

Mp< 0.0001, 2) p < 0.001, (3‘) p < 0.01, (4 p < 0.05 compared to healthy group of the same sex
HDLC = High density lipoprotein cholesterol; TC = Total cholesterol; LDLC = Low density lipoprotein cholesterol
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Table 4. Correlations of plasma hormones, lipids, lipoproteins, age and BMI in aging men (N = 242),
Age BMI TC HDLC LDLC TC/HDLC LDLC/HDLC TG
Age -0.18b 0.02 0.17b -0.05 -0.14a 0.13a 0.06
BMI - 0.003 -0.27¢ 0.02 0.162 0.20b 0.08
Ey 0.03 0.19b -0.06 -0.03 -0.06 -0.05 0.01 -0.03
T -0.10 -0.25¢ 0.09 0.24¢ 0.11 -0.09 -0.10 -0.122
E»/T ratio 0.09 0.30¢ -0.13a -0.05 -0.10 -0.03 -0.03 -0.05
PRL 0.04 -0.11 -0.06 0.04 -0.05 -0.10 -0.06 -0.01
Cortisol 0.06 -0.07 -0.15b -0.02 -0.09 -0.02 -0.02 -0.11
2=p<0.05,b=p <001, ¢=p<0.000l
Table 5. Correlations of plasma hormones, lipids, lipoproteins, age and BMI in aging women (N = 260).
Age BMI TC HDLC LDLC TC/HDLC LDLC/HDLC TG
Age -0.142 -0.02 0.04 0.02 -0.09 0.03 -0.10
BMI - -0.08 -0.20b -0.06 0.06 0.142 0.10
E, -0.34¢ 0.09 -0.15b 0.03 -0.12a -0.08 -0.09 -0.12a
T -0.10 0.06 -0.07 -0.02 -0.01 -0.03 0.02 -0.13a
E5/T ratio -0.27¢ 0.02 0.01 0.002 0.007 -0.006 -0.01 0.02
PRL 0.01 0.07 -0.05 -0.002 -0.03 -0.05 -0.01 -0.04
Cortisol 0.03 -0.01 -0.08 -0.16b 0.003 0.03 0.152 -0.10

a=p<0.05 b=p<00l,c=p<0.000l

age in men but not in women. Women had
decreased estradiol with increasing age but estra-
diol did not change with age in men. Significant
age related change in testosterone concentrations
was not detected either in men or women. Men
with a high BMI had a low testosterone but high
Eo/T ratio compared to those with a lower BML
This association of BMI was not found in aging
women. Both women and men with a high BMI
had low HDLC levels and high LDLC/HDLC
ratios while high TC/HDLC ratios with increased
BMI were seen only in men. Testosterone corre-
lated positively with plasma HDLC but negatively
with triglyceride concentrations in men. An inverse
relationship between testosterone and triglycerides
was also observed in women. There was a negative
correlation between estradiol concentrations and
total cholesterol, LDLC and triglycerides in women,
as shown by simple regression, whereas in men, a
significant relationship between estradiol and lipids
or lipoproteins was not observed. A direct associa-
tion of cortisol with prolactin and LDLC/HDLC
ratio, as well as an inverse relationship between
cortisol and HDLC, were detected in aging women

but not in men. The relationship between total cho-
lesterol and HDLC, LDLC, TC/HDLC ratio, LDLC/
HDLC ratio and triglycerides, calculated from all
studied subjects (N=502), is tabulated in Table 6.

Multiple regression analysis separately
revealed that smoking was associated positively
with triglyceride levels in both males and females.
HDLC concentrations in men or women were posi-
tively related to total cholesterol but negatively to
triglycerides, TC/HDLC and LDLC/HDLC ratios. In
aging females, neither lipids nor lipoproteins was
independently correlated with estradiol, testosterone,
prolactin or cortisol. In contrast, total cholesterol,
HDLC, LDLC and triglycerides in aging males
were significantly correlated to estradiol in the
opposite direction to their relationship with testos-
terone. (Table 7) A low estradiol and high testoste-
rone seem to produce better lipid profiles in aging
men.

DISCUSSION

BMI, estradiol, and E»/T ratios were
decreased in postmenopausal women after 50 years
of age, whereas, there were no significant changes
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Table 6. Association between lipids and lipoproteins in aging men and women (N = §02).

TC HDLC LDLC TC/HDLC LDLC/HDLC TG
TC 0.20b 0.88b 0.20b 0.39b 0.26b
HDLC 0.03 -0.70b -0.69b -0.25b
LDLC 0.31b 0.59b -0.08
TC/HDLC 0.94b 0.25b
LDLC/HDLC 0.11a

ap<0.01,bp<0.0001

Table 7. Multiple regression analysis with estradiol and testosterone as dependent variable in aging men.
(N =242).
Variable
Dependent Independent* R2 B SE of B t p
Estradiol (Ey) 0.71
T 9.74 0.87 11.18 0.0001
E,/T ratio 9.66 0.52 18.47 0.0001
TC 6.79 1.23 5.54 0.0001
HDLC -8.72 1.62 -5.40 0.0001
LDLC -6.37 1.26 -5.07 0.0001
TG -1.23 0.23 -5.73 0.0001
Testosterone (T) 0.63
E, 0.04 0.004 11.16 0.0001
E,/T ratio -0.56 0.04 -13.27 0.0001
TC -0.27 0.09 -3.15 0.0002
HDLC 0.42 0.11 374 0.0002
LDLC 0.26 0.09 295 0.004
TG 0.04 0.02 242 0.02
R2 = squared of correlation coefficient
B = regression coefficient
SE = standard error

data shown only variables with significant relationship

In testosterone, lipid or lipoprotein levels with age.
In men, testosterone and estradiol did not alter with
age but HDLC was found to be increased, whereas
BMI, TC/HDLC and LDLC/HDLC ratios all
decreased with advancing age. Our findings are
consistent with the findings in a Caucasian popula-
tion(27). Relatively higher cholesterol and triglyce-
ride levels in this group of healthy Thais in com-
parison with other reports may be due to their
eating habits and less activity. In 1982, Viseshakul
et al reported higher HDLC but lower total choles-
terol in Thais aged over 60 in comparison to those
under 60 years of age(28). In addition, a similar
finding that there is no significant age-related
change in testosterone concentrations in men has
been previously reported(29.30). Prolactin and cor-

tisol did not change with advancing age either in
men or women between 50-89 years in the present
study. It has been suggested that the reason for
unchanged serum cortisol concentrations is that
reduced secretion is balanced by a reduced clea-
rance rate of this steroid(31). Prolactin levels in
the elderly remain controversial with reports that
plasma concentrations are reduced, unchanged, or
even increased(Z24),

Comparison of hormones and lipids
between sexes showed that aging men had higher
estradiol as well as testosterone than aging women,
although the sex - difference of estradiol was not
seen in the diabetic group. These results are in
agreement with those reported before(32,33), In-
creased aromatization of testicular and adrenal
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testosterone in peripheral tissues together with
decreased renal excretory function will raise the
testosterone level in aging men when compared to
postmenopausal women whose ovarian steroid
synthesis has completely stopped. Cortisol or pro-
lactin did not differ between men and women in
any group of subjects. It is well accepted that adult
women of all ages have consistently higher levels
of HDLC than adult men(34). This was indeed the
case in the healthy, diabetic and hypertensive
groups in our study but a sex difference in HDLC
concentrations in coronary heart disease patients
was not detected.

In the present study, healthy elderly had
a lower BMI than those with disease. Moreover,
BMI was associated positively with LDLC/HDLC
ratio but negatively with HDLC concentrations
both in aging men and women. A direct association
between BMI and TC/HDLC was also detected in
aging men. These two ratios are atherogenic in-
dices and indicate an increasing risk of coronary
heart disease. The results also confirm that athero-
genic lipid profiles occur more frequently in obese
than non-obese Thais as it has been reported in
other populations(19,35-37),

Smoking is one of the primary risk factors
for coronary heart disease(34.37). Lower levels of
HDLC and higher levels of total cholesterol, LDLC
and triglycerides have been reported among women
smokers(11). The percentage of Thai men or women
with coronary heart disease who smoke was higher
than in the healthy aging group. A positive asso-
ciation between smoking and plasma triglyceride
levels was also observed in this study. High trigly-
ceride levels have been shown to be an indepen-
dent risk factor for coronary heart disease(7,38) and
smaller, denser, more atherogenic LDL particles
were produced by high triglyceride concentrations
(39). In addition, smoking has been found to have
a strong positive correlation with free testosterone
concentrations in women(40) and with estradiol and
waist-to-hip ratio in men(41). We did not observe
the relationship between smoking and estradiol or
testosterone in either men or women, and this
might simply be due to the low percentage of
smokers in the population under study. Our data
did not confirm that smoking altered sex hormones
but it may indeed induce dislipidemia by some
other mechanism causing a greater risk of coronary
heart disease.
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There were more patients who drank alco-
hol in the coronary heart disease group in this study
than in the control group. We also found that HDLC
levels in alcohol consumers was less than in those
who did not drink alcohol. Our findings are at odds
with the inverse association between regular alco-
hol consumption and risk of ischemic heart disease
reported by some researchers(35.42). However,
alcohol was not found to be an independent vari-
able affecting the levels of any of the lipids, lipo-
proteins or studied diseases in our subjects.

The comparison of hormones with lipids
and lipoproteins showed that aging men with hyper-
tension had the highest levels of estradiol and tri-
glycerides among the four groups and also had
higher levels of total cholesterol when compared to
the diabetic and coronary heart disease groups.
Other researchers have reported increased estradiol
levels in men in association with a higher incidence
of hypertension(22’33a43). This suggests that in-
creased estradiol in aging men may have some
adverse effects, for example hypertriglyceridemia
or hypercholesterolemia, and that this might lead
to hypertension and coronary heart disease. In
addition, there was an inverse relationship between
HDLC and triglyceride levels in our study. Hyper-
tensive men had higher ratios of TC/HDLC and
LDLC/HDLC than hypertensive women. Increasing
estradiol in men had a greater effect on reducing
HDLC and increasing total cholesterol compared
with its lowering effect on LDLC and iriglyceride
concentrations (Table 7). Thus, aging men with high
plasma estradiol have less HDLC than those with
low estradiol concentrations. In contrast to the
findings in men, though hypertensive women had
highest E5T ratio, total cholesterol and triglycerides
among three diseases, estradiol seems not to relate
to lipids and lipoproteins in aging women when all
variables were considered at the same time. It is
possible that hypertensive men with high estradiol
are at more risk of developing coronary heart
disease than hypertensive women of similar age.
Less mean cortisol level in hypertensive men and
women compared to other two diseases may due to
the cross-reaction occuring in cortisol assays by
some anti-hypertensive drugs such as spironolac-
tone or cyproterone acetate(30),

The lowest HDLC levels and highest
ratios of TC/HDLC and LDLC/HDLC were found
in the coronary heart disease group. This group had
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lower concentrations of total cholesterol and tri-
glycerides, but the same LDLC levels, as the other
three groups though insignificant, when compared
by sex. This implies that decreasing HDLC and a
rise of TC/HDLC and LDLC/HDLC ratios are the
most important dislipidemic criteria which indicate
coronary heart disease in elderly men or women.
Men with coronary heart disease were shown to
have decreased serum testosterone concentrations
but in women increased free testosterone may be a
risk factor for coronary atherosclerosis(15). More-
over, low testosterone in men and high testosterone
in women appear to be associated with increased
plasma triglyceride levels, decreased HDLC levels
and increased glucose and insulin concentrations
(15,22,40). In the present study, male patients with
coronary heart disease had the lowest testosterone
levels compared to other male groups. Testosterone
correlated positively, and estradiol negatively, with
HDLC in male subjects taking other variables into
account. This is similar to some previously reported
studies(15,19,43-45) but not to others(36,46),
Decreased testosterone, possibly together with in-
creased estradiol and cortisol may have a role in
causing dislipidemia in aging men. On the other
hand, the role of increased testosterone or decreased
estradiol in creating atherogenic lipid profiles in
aging women is not backed up by our data. Our
results suggest that the alteration of sex hormones
does not appear to be an important determinant of
lipid and lipoprotein concentrations in women after
the menopause.

SUMMARY
Data obtained from elderly Thai men and
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postmenopausal women provides the following in-
formation : (1) Aging men and women with a high
BMI tended to have an atherogenic lipid profile.
(2) Smoking increases triglyceride concentrations
independently of any changes in sex hormone levels
in the elderly. (3) Alcohol seems to have no benefit
for reducing the risk of coronary heart disease. (4) In
aging men and postmenopausal women, decreased
HDLC together with increased TC/HDLC and
LDLC/HDLC ratios, appears to increase the risk of
coronary heart disease. (5) Cortisol or prolactin con-
centrations are not correlated with lipid or lipopro-
tein levels in aging men and women. (6) Hyper-
cholesterolemia and hypertriglyceridemia were
dominant findings in male patients with essential
hypertension compared with men with NIDDM or
coronary heart disease. (7) Elderly men with in-
creased plasma estradiol and decreased plasma
testosterone concentrations had poor lipid profiles
that put them at more risk of developing essential
hypertension and coronary heart disease respec-
tively. (8) Estradiol deficiency or an increase in tes-
tosterone in postmenopausal women did not appear
to have any significant relationship to unsatisfac-
tory changes of plasma lipids or lipoproteins. The
increased incidence of coronary heart disease in
aging women does not appear to be associated with
hormonal changes after the menopause.
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