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Abstract

The present study evaluated the short-term effects of percutanekeiswords
17R-estradiol on blood pressure, metabolic profile and hormonafienopause
levels in postmenopausal women with systemic arterial hypertensiohiormone replacement
After a wash-out period of 15 days, 10 hypertensive patients wer&erapy )
treated with guanabenz acetate to control blood pressure, followed bhyyPertension
17B-estradiol in the form of hydroalcoholic gel administered for 21 of /-Estradiol
28 days of each cycle, for 3 cycles. Patients were evaluated befor

during and 2 months after estrogen administration. Systolic afn(Fj%_ _____________________
diastolic blood pressure or heart rate did not present any significant

change in any patient when compared to those periods with the
antihypertensive drug only (pretreatment period and 60 days after

estrogen therapy was discontinued). Plasma biological markers of

hepatic estrogenic action (plasma renin activity, antithrombin I,

triglycerides, total cholesterol and lipoproteins) also remained un-

changed during the study. Hormone treatment was effective, as indi-

cated by the relief of menopausal symptoms, a decrease in FSH levels

(73.48 = 27.21 to 35.09 * 20.44 |U/l, P<0.05), and an increase in

estradiol levels (15.06 + 8.76 to 78.7 = 44.6 pg/ml, P<0.05). There was

no effect on LH (18.0 + 9.5 to 14.05 + 8.28 1U/). Hormone levels

returned to previous values after estrogen treatment was discontinued.

The data indicate that short-term percutaneous 173-estradiol replace-

ment therapy, at the dose used, seems to be a safe hormone therapy for
hypertensive menopausal women. Nevertheless, a controlled, pro-

spective, randomized clinical assay with a larger number of subjects is

needed to definitely establish both the beneficial and harmful effects

of hormone replacement therapy in hypertensive women.

Introduction and treatment of osteoporosis (3,4), and a
decrease in mortality caused by cardiovascu-
Three major benefits derive from hor-lar disease (5-8).
mone replacement therapy (HRT) in meno- The incidence of hypertension increases
pausal women: a better quality of life due tdn postmenopausal women (9,10), which is
relief of vasomotor symptoms (1) and treatprobably related to the estrogen deficit typi-
ment of urogenital atrophy (2), preventioncal of this period of life. On the other hand,
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HRT using conjugated estrogens adminisireatments of the patients (diuretics, methyl-
tered orally is related to the onset of hyperdopa or propranolol) were discontinued for a
tension in up to 5% of treated women (11)period of approximately 15 days (wash-out
The renin-angiotensin-aldosterone systemeriod) during which they underwent car-
seems to be one of the mechanisms respadiologic evaluation. The 10 patients who
sible for the association between higher blootulfilled the criteria for inclusion were sub-
pressure levels and the use of oral estrogenitted to complete clinical examination, fun-
in some women (12). Previous studies evaludoscopy, electrocardiogram, and echocardi-
ating blood pressure and HRT in normotenegram (uni- and bidimensional, using a Dop-
sive women revealed that the use of a nompler-SSD 730 Aloka apparatus, according to
oral natural estrogen did not alter or evethe technique recommended by the Ameri-
reduced blood pressure levels (13-15).  can Society of Echocardiography).

The aim of the present study was to evalu- Guanabenz acetate was used as the anti-
ate the effectiveness of percutaneously adivypertensive treatment at progressively
ministered 17R3-estradiol (173)Eas well as  higher doses for three to four weeks until
its metabolic and cardiovascular tolerancélood pressure levels were normalized.
by postmenopausal women with blood presFhereafter, the patients were kept on a fixed
sure levels controlled by antihypertensivedose of this drug until the end of the study.

treatment. A single researcher using the same ran-
dom-zero sphygmomanometer measured
Patients and Methods blood pressure levels and pulse rate weekly.

After a rest period of 10 min, blood pressure

Ten postmenopausal hypertensive womeand pulse rate were determined three times
were selected among those seen at the Gyra-5-min intervals, firstin the supine and then
cological Endocrinology Unit of the Hospi- in the standing position. Patient weight was
tal de Clinicas de Porto Alegre (HCPA). Thechecked every 15 days, and the variable used
criteria for selection were as follows: naturalvas the body mass index (BMI = weight/
menopause established at least one year beeigh?).
fore the beginning of the study or surgical The following serum concentrations were
menopause with estrogen and gonadotropitietermined for all patients: estradiol, LH,
levels compatible with postmenopause; n&SH, plasma renin activity (PRA), aldoster-
use of drugs capable of affecting the hepatione, fasting glucose levels and glucose lev-
metabolism or any treatment with hormoneels 2 h after the ingestion of 75 g glucose,
for six months before the study; normal gy+total cholesterol, high, low, and very low
necological examination, including palpa-density lipoproteins (HDL-c, LDL-c and
tion of the breasts, mammogram, cytology o¥/LDL-c, respectively), and antithrombin 11|
the cervix, and histology of the endometrium(A-IIl). Blood samples were collected at three
normal hepatic and renal function tests andifferent times: before hormone treatment,
no pathology other than hypertension; sympat the end of the second cycle using percuta-
toms of estrogen deficit, and hypertensiomeous 173-F and 2 months after hormone
classified as slight to moderate in the abtreatment was discontinued, between 8:00
sence of antihypertensive treatment (160Gind 10:00 a.m., following a 12-h fast. The
114 mmHg maximum, or higher blood presbiochemical determinations were performed
sure levels in the absence of hemorrhage) the Biochemistry Laboratory of the HCPA
exudate, or papilledema upon fundoscopy)y the colorimetric-enzymatic method using

In order to determine the presence ofhe 400 Roche Centrifichem System. A-llI
hypertension, the various antihypertensivevas determined in the Hemotherapy Unit of
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the HCPA using the A-1ll chromogenic as-gical menopause.
say (Baxter Healthcare Corporation, Figure 1shows blood pressure levels dur-
Deerfield, IL). Hormone levels were deter-ing the study. With the antihypertensive treat-
mined at the Radioimmunoassay Laboratorghent, blood pressure levels were controlled
of the HCPA using commercial radioimmu-and were significantly lower than those dur-
noassay kits (Serono,BDPC, and PRA- ing the period without treatment. The use of
Baxter for LH, FSH and aldosterone, respediormone therapy associated with the antihy-
tively). pertensive drug did not cause any significant
After blood pressure was controlled withchange in blood pressure for any patient
the antihypertensive drug and samples hashen compared to the periods with the anti-
been collected for laboratory tests, patientsypertensive drug only (pretreatment period
were given 17[3-gn the form of hydroalco- and 60 days after estrogen therapy was dis-
holic gel (Besins-Iscovesco Laboratory, Parissontinued).
France). The patients were instructed to ap- Menopausal symptoms decreased during
ply 2.5 g of the gel (1.5 mg 173)Bo the estradiol treatment as evaluated weekly by
skin of the abdomen, thighs and arms dailthe Kupperman index. No adverse skin ef-
for 21 days, for 3 cycles of 28 days each. Atect caused by the use of the gel was re-
the end of the second cycle blood samplgsorted. Serum estradiol {Hevels during
were collected, and a second echocardidhe pretreatment period were low (15.06 +
graphic examination was performed durind3.76 pg/ml), as typically observed in post-
the third cycle. When the 3-month period oimenopausal women. During estrogen re-
estrogen administration was completed, alplacement therapy ,Eose to 78.7 + 44.6 pg/
patients with a uterus were submitted tonl (P<0.05), a value compatible with that of
hysteroscopy with a microcolpohysteroscopéhe follicular phase of normal young fe-
(model Hamou II), in addition to biopsy of males, returning to postmenopausal levels
the endometrium, and were treated with dailjwo months after discontinuation of estro-
doses of 10 mg medroxyprogesterone aceten therapy (14.5 + 6.07 pg/ml) (Table 1).
tate for 10 days. Gonadotropin levels at the initial evalua-
The study design was a prospective studyion were 73.48 £ 27.21 U/l for FSH and
and each patient was her own control. Th8.01 + 9.56 U/l for LH. With the use of
data were analyzed by analysis of variancpercutaneous 17R3;Ehese levels decreased
and the Student-Newman-Keuls test, with
the level of significance set at P<0.05. The
data are reported as means + SD or median
and range. The study was approved by the wash out+
Ethics Committee of the Hospital de Clinicas
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Results e ————

0 25 50 75 100 125 150 175

The median age of the patients was 55 P (T

years (48-70 years), the median postmeno- D1 Systolic BP, supine T Systolic BP, standing

Diastolic BP, supine &3 Diastolic BP, standing

pausal period was 7.5 years (2-23 years), and
mean BMI was 28.8 kg/fi(SD + 4.37).

Figure 1 - Systolic and diastolic blood pressure (BP) levels during the study. WASH OUT,

Elght of the 10 women had natural MENOithout antihypertensive treatment; BT, before estrogen treatment; DT, during estrogen

pause and the other two had undergone SUfeatment; AT, 2 months after hormone treatment was discontinued.
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to 35.09 + 20.44 (P<0.05) and 14.05 + 8.28able 2. No statistically significant changes
IU/1, respectively. Two months after discon-were observed in BMI or carbohydrate me-
tinuing the use of estradiol, gonadotropirtabolism during the study. The mean values
levels increased again, with FSH being 70.& SD for PRA, aldosterone, and A-111 did not

+ 29.05 IU/I (P<0.05) and LH 22.1 + 16.39reveal any statistically significant change
U/l (Table 1).

The effects of estradiol on BMI, glucose,normal at all stages (Table 2).
PRA, aldosterone, and A-lll are presented in  The different parameters of the lipid pro-

Table 1 - Hormonal profile of patients at the three periods studied (BT = before
treatment, DT = during treatment, AT = two months after discontinuation of treat-

ment).

Data are reported as individual values and as means + SD for each period. *P<0.05 vs
BT and AT (Student-Newman-Keuls test).

Patient Estradiol (pg/ml) FSH (1U/)) LH (1U/)

BT DT AT BT DT AT BT DT AT
1 16.8 117.0 9.0 79.5 27.0 62.0 17.3 7.4 16.6
2 15.5 28.0 9.0 71.5 45.0 65.0 N5 11.9 11.0
3 10.0 50.0 23.0 33.3 22.5 30.0 59 5.6 7.4
4 17.3 180.0 12.0 79.5 45.0 65.0 12.0 5.0 11.8
5 6.5 75.0 9.0 985 52.0 60.0 22.1 283 61.0
6 9.0 70.0 25.0 1185 75.0 120.0 343 195 375
7 36.0 94.0 150 68.0 20.0 750 260 120 27.0
8 21.0 39.0 10.0 67.0 42.0 80.0 17.0 19.0 212
9 7.5 49.0 13.0 29.0 16.0 35.0 7.5 7.3 10.0
10 11.0 85.4 20.0 90.0 6.4 114.0 28.5 24.5 17.6
X 156.06 78.7* 14.5 73.48 35.09* 70.6 18.01 14.05 22.1
SD 8.76 446 6.07 27.21 20.44 29.05 9.56 8.28 16.39

Table 2 - Lack of effect of percutaneous 17@R-estradiol on body mass index (BMI),
fasting glucose, plasma renin activity (PRA), aldosterone and plasma antithrombin Il

(A-I1).

Data are reported as means + SD for 10 women before treatment (BT), during
treatment (DT) and two months after discontinuation of treatment (AT). Patients
received 1.5 mg/day 17R-estradiol percutaneously. There were no significant differ-
ences between groups (Student-Newman-Keuls test).

BT DT AT
BMI (kg/m2) 28.82 + 4.37 28.56 + 4.36 28.28 + 4.25
Fasting glucose (mg/dl) 1025 +16.63 101.0 =+ 16.58 102.4 + 14.88
Glucose after 2 h (mg/dl) 123.9 +30.66 1239 = 37.02 118.6 = 29.75
PRA (ng mI'" h") 0.53 + 0.39 0.58 + 0.56 0.71 + 0.54
Aldosterone (ng/dl) 102 + 3.24 11.3 £ 5.1 115 £ 49
A-l11(%) 965 + 85 950 + 8.74 103.4 + 11.35
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during any period studied, and values were

file were altered in most patients before any
treatment. Total cholesterol values were high
for all 10 patients, triglycerides were above
normal levelsin 7 patients, LDL-c and VLDL-

¢ were abnormally high in 8 patients, and the
HDL-c level was normal in only 4 patients.
The mean values of total cholesterol and of
the three lipoproteins were high during the
three periods studied. However, no signifi-
cant differences were observed between the
three periods (Table 3).

Plasma renin levels did not change
throughout the study; fundoscopy was char-
acteristic of a slight hypertensive retinopa-
thy in 7 patients, and normal in the other 3;
the electrocardiographic exams of 6 patients
were normal; there were signs of an over-
loaded left ventricle in 3 patients and of an
overloaded left auricle in 1 patient (data not
shown). Two echocardiograms were per-
formed for each patient, with a mean interval
of 4 months between exams (an initial exam
and another one before discontinuation of
estrogen therapy). The results always showed
hypertrophy of the left ventricle and de-
creased compliance, compatible with hyper-
tension. The echocardiographic evaluation
performed during treatment with percutane-
ous 17R3-E did not show any changes in
parietal thickness or systolic function when
compared to the initial exam (data not shown).

At the beginning of the study, a biopsy of
the endometrium obtained by suction ruled
out the presence of any pathology in the 8
women with a uterus, revealing atrophic en-
dometria in 6 patients and proliferative en-
dometria in the other 2.

Hysteroscopy supplemented with an en-
dometrial biopsy performed in the patients at
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Table 3 - Lipid profile of patients receiving 17{-estradiol percutaneously.

Data are reported as individual values and as means + SD. The Student-Newman-Kuels test showed no statistically significant difference between the
mean values of the variables analyzed at periods BT (before treatment), DT (during treatment) and AT (two months after discontinuation of treatment).

Patient Total cholesterol (mg/dl) HDL-c (mg/dl) LDL-c (mg/dl) VLDL-c (mg/dl) Triglycerides (mg/dl)
BT DT AT BT DT AT BT DT AT BT DT AT BT DT AT
1 246 242 198 39 4 85 163 136 77 44 65 36 222 323 182
2 333 241 304 65 67 57 139 220 193 28 27 54 140 118 268
8 342 316 295 49 45 48 267 232 165 50 39 72 243 195 362
4 204 202 171 60 60 52 115 126 102 19 18 17 95 88 86
B 291 280 291 58 60 28 187 172 194 51 54 28 254 148 141
6 281 217 272 56 48 69 186 144 145 39 25 58 194 123 289
7 287 305 273 43 48 45 190 225 200 31 32 28 156 161 152
8 265 257 265 47 65 69 171 144 169 46 48 27 229 239 236
9 276 251 264 45 43 85 97 98 125 107 101 104 538 483 521
10 334 344 291 59 47 54 198 222 153 72 55) 84 360 273 418

2859 2655 262.4 52.1 52.4 54.2 181.3 171.9 152.3 48.7 46.4 50.8 2435 2251 265.5
42.91 45.09 43.65 8.61 9.69 16.92 50.58 49.06 40.97 25.16 24.41 28.69 126.5 177 136.2

x|

wn
W)

the end of the estrogen administration perioteaches the liver, already at physiological
did not reveal any hyperplastic changes iconcentrations. On the other hand, itis known
any case. Endometrial histology after horthat the high initial levels of estrogen in the
mone therapy revealed proliferative endomdiver following oral administration may cause
tria in 4 women and atrophic endometria irconsiderable changes in hepatic metabolism.
the other 4. At the end of the study, the 81any of the negative side effects of estrogen
patients with a uterus were instructed to takeeplacement therapy derive from changes in
10 mg medroxyprogesterone acetate eveihe synthesis of liver proteins that result
day for 10 days. Half of them had slightfrom first-passage metabolism (19,20).
deprivation bleeding and the other half did Recent studies using non-orally adminis-

not bleed. tered estrogens have shown a smaller inci-
dence of these side effects, thus confirming
Discussion the importance of avoiding supraphysiologi-

cal hepatic concentrations of this steroid,
The effectiveness of percutaneous 17@particularly in patients who are hypertensive
E, observed in the present study through ther at the risk of suffering thromboembolism
relief of menopausal symptoms, the increas@ 9,20). In the present study we observed
in serum estradiol levels and decrease ithat, during the hormone treatment, the
gonadotropin levels confirmed our prelimi-plasma levels of liver proteins considered to
nary data (16) and the results obtained blge specific markers of estrogen action (PRA,
other authors who used the same route &f-lll, lipids, and lipoproteins) remained
estradiol administration (17,18). stable, showing that the percutaneous ad-
In women in the reproductive period, ministration of the drug did not alter the
estrogen secreted by the ovary is first reestrogen-dependent hepatic metabolism.
leased into the systemic circulation and then A-lll is the main physiological inhibitor

Braz J Med Biol Res 30(9) 1997
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of coagulation and can be significantly re-expectations, since previous studies carried
duced by orally administered estrogerout to assess the risk of endometrial hyper-
therapy (21). In the present study A-lll levelsplasia due to the exclusive use of estrogen
remained unchanged, reinforcing the advar(with no opposing progestogen) have shown
tage of using this mode of drug administrathat an average period of 8 to 12 months of
tion for those patients whose coagulatiorstrogen therapy was required to bring about
factors must not be altered. a hyperplastic transformation (24). The 4
Hypertension can occur or become exagatients who presented proliferative endome-
erbated in women who are on estrogen rdria at the end of the study had deprivation
placement therapy, probably because aofaginal bleeding after the use of medroxy-
changes in the renin-angiotensin-aldosteprogesterone acetate. The patients who still
one system. Under physiological conditionshad an atrophic endometrium even after es-
the concentration of the renin substrate regrogen therapy did not present vaginal bleed-
resents a constraint in the system. The oralg after using progestogen.
administration of estrogen stimulates the The data obtained in the present study
hepatic synthesis of this protein, causing aimdicate that percutaneous 17R-E&t the
increase in the levels of angiotensin | and théose used, was effective both in correcting
secretion of aldosterone. Therefore, a signenopausal symptoms and in increasing se-
nificant increase in renin substrate levelsum E while reducing the levels of gonado-
may lead to a state that, together with othdropins during hormone therapy. The non-
predisposing factors, could enhance or stadral administration of the steroid, by avoid-
the development of hypertension in suscepng the first hepatic passage of the molecule,
tible women (22). In the group of patientsprevented the stimulation of liver protein
studied, with a record of hypertension priosynthesis responsible for undesirable side
to menopause, the use of percutaneous 17&fects. The present results indicate good
E, did not induce modifications either in thecardiovascular tolerance for this modality of
levels of PRA and aldosterone or in thehormone therapy. Furthermore, the data sug-
echocardiographic measurements. Moreovegest that short-term percutaneous 13/QE
blood pressure levels, controlled by the antithe dose used, seems to be a safe hormone
hypertensive treatment, remained stabltherapy for hypertensive menopausal women.
throughout the hormone therapy as well ablevertheless, a controlled, prospective, ran-
after it was discontinued. Only few studiesddomized clinical assay with a larger number
have been carried out to evaluate HRT iof subjects is needed to definitely establish
hypertensive menopausal women (23). Lifpoth the beneficial and harmful effects of
et al. (23) did not use a wash-out period itiRT in hypertensive women.
order to determine whether the patients actu-
ally were hypertensive, or use the same anthcknowledgments
hypertensive drug for all patients, nor did
they describe types, doses, and modes of The authors would like to thank Dr.
administration of HRT. Suzana Arenhart Pessini for assistance with
Endometrial evaluation of our patientsthe hysteroscopies and Mrs. Iracema Vera
by hysteroscopy with a biopsy performedSoares for collecting blood samples from all
after the estrogen therapy revealed no hypepatients.
plastic transformations. This confirmed our
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