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Epidemiologic observations, clinical studies, and basic laboratory

research suggest that estrogen replacement therapy is associated

with beneficial cardiovascular effects in postmenopausal women

[1,2]. Estrogen exerts a multitude of biologic effects that may

account for this apparent benefit (which remain to be proven in

randomized clinical trials), including favourable effects on the lipid

profile, a direct effect on the vascular endothelium with increased

nitric oxide bioactivity, and improved fibrinolysis [3±5]. However,

long-term estrogen therapy increases the risk of breast and

endometrial cancers [6]. Thus, intense research has been conducted

to find estrogen-like therapies that will have the beneficial effects of

estrogen without the unwanted cancer risks and side effects. In this

review we focus on the endothelium-dependent effects of soy

protein, a prototype of a group of `̀ plant estrogens'' (phytoestro-

gens) that have been claimed to have beneficial cardiovascular

effects without risky side effects.

The evidence that natural phytoestrogens protect against several

chronic diseases is both observational and experimental. In

humans, epidemiologic findings clearly show a higher incidence

of some common types of cancer (breast, prostate, and colon) and

of coronary heart diseases in western populations exposed to

limited amounts of soybean isoflavones (genistein, daidzein) in the

diet. Further evidence for cancer and cardiac protection and anti-

atherogenic effects resulting from administration of soybean

isoflavones has been noted in various experimental animal models.

Isoflavones may also prevent postmenopausal bone loss and

osteoporosis.

In fact, genistein has been reported to be as active as

estrogens in maintaining bone mass in ovariectomized rats. The

three major chemical types of phytoestrogens that have been

identified are flavones, isoflavones, and coumestans. As for the

cardioprotective activity of phytoestrogens, it is well established

that a soy diet decreases low density lipoprotein cholesterol and

total plasma cholesterol in both animals and humans [7,8].

Moreover, there is a low rate of coronary heart disease in Asian

people compared with westerners and among vegetarians

compared with omnivores [9].

Mechanism of action

Nitric oxide enhancement

Animal studies have indicated that estrogen may exert vascular

effects independently of changes in lipoprotein profile, potentially

mediated by estrogen receptors identified in cell cultures of

endothelial and vascular smooth muscle [3,10±12]. Human studies

have demonstrated that estradiol infused intra-arterially to achieve

physiologic levels in postmenopausal women potentiated endothe-

lium-dependent vasodilator responsiveness to acetylcholine [3,4].

Twenty-four hour transdermal estradiol treatment improved cor-

onary artery diameter and blood flow responses to acetylcholine

[13]. Other groups have also shown that acute or chronic

administration of estrogen to postmenopausal women improves

endothelium-dependent systemic or coronary vasodilator function

[5,14±16]. Guetta et al. [17] found that L-NMMA, a specific inhibitor

of nitric oxide synthase activity and thus NO synthesis, inhibits the

vasodilating effect of estradiol administration on acetylcholine-

stimulated epicardial and microvascular coronary vascular re-

sponses in postmenopausal women, compatible with augmentation

by estradiol of the synthesis and release of NO. Increased NO may

reduce levels of the potent constrictor peptide endothelin-1,

contributing to vascular relaxation [18,19]. Several groups have

reported increases in NO synthase activity in endothelial cell

cultures after incubation with physiologic concentrations of

estradiol, an effect blocked by estrogen receptor inhibitors [20±

22]. With prolonged incubation, increased NO synthase protein was

shown by Western blotting [20,21] to be compatible with estrogen

responsiveness of the NO synthase gene promoter region at

multiple half-palindromic motifs that may function as estrogen

response elements [23].

The anti-inflammatory effect

Increased nitric oxide bioactivity as a result of estrogen adminis-

tration may not only promote smooth muscle relaxation by means

of increased cyclic GMP, but also improves other important

homeostatic properties of endothelium, such as inhibition of

activation of pro-inflammatory genes. In this regard, NO had been

found to inhibit the activation of an important pro-inflammatory

nuclear transcription factor, NF-kB [24±26]. In the presence of

reduced cytosolic nitric oxide or increased cytosolic oxidant stress,

NF-kB is activated by dissociation from its inhibitor subunit (IkB)

after IkB phosphorylation in the cytosol. The heterodimer then

translocates to the nucleus where it binds to promoter regions of

several pro-inflammatory genes, with transcription and synthesis of

protein mediators of inflammation, including cytokines, chemo-

kines, and cell adhesion molecules. Inflammatory cells, once

NO = nitric oxide
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activated and attracted into the vessel wall by these gene products,

exert a variety of pro-atherogenic effects, including the release of

reactive oxygen species, growth factors, prothrombotic factors, and

in the case of monocytes, transformation into foam cells upon

unregulated uptake of oxidized LDL [27]. Cell culture studies may

prevent activation of NF-kB and thus prevent or attenuate

transcription of pro-inflammatory proteins [23,26±28]. Because

estrogen has both NO stimulatory [20±22] and antioxidant proper-

ties [29,30], effects of this hormone on inflammation are of current

research interest.

Postmenopausal HRT and a soy protein diet

The vascular effects of hormone therapy were studied in healthy

postmenopausal women and compared in premenopausal women.

Brachial artery diameter was measured by ultrasonography at rest,

during reactive hyperemia following forearm ischemia (with

increased flow causing endothelium-dependent dilation because

of increased shear stress-release of NO), and after sublingual

nitroglycerin (causing endothelium-independent dilation). As com-

pared to premenopausal women, flow-mediated dilation was

significantly reduced in both hormone-treated and control post-

menopausal groups, and to an equivalent degree, suggesting that

hormone therapy had no effect on vasodilator responsiveness [31].

However, several other studies reported beneficial effects of

estrogen on vasomotion. Lieberman et al. [5] showed that short-

term estrogen replacement therapy improves flow-mediated en-

dothelium-dependent vasodilation in postmenopausal women.

McCrohon and colleagues [32] demonstrated that long-term HRT

is also associated with improved arterial endothelial function in

healthy postmenopausal women. This benefit was observed in both

the combined HRT and unopposed estrogen therapy groups. These

studies may explain some of the apparent cardioprotective effects

of hormone replacement therapy after the menopause.

Future directions

Based on these results and the many other observational studies

that have demonstrated significant cardioprotective beneficial

effects of estrogen in postmenopausal women (the Nurses' Health

Study [1], the PEPI trial [33], etc.), and because long-term estrogen

therapy increases the risk of breast and endometrial cancer [6],

many research groups looked for a proper substitution, like the

selective estrogen receptor modulator (or natural plant estrogens

(phytoestrogens). Observational, epidemiologic, and population-

based studies have demonstrated cardiac protection and anti-

atherogenic effects from soybean isoflavones [34,35]. `̀ Dietary

estrogens'' are adsorbed from the intestinal tract, transported to

the liver and, like endogenous estrogenic steroids, undergo an

enterohepatic circulation [36]. The mechanisms through which

isoflavones may exert the above-mentioned effects seem to depend

on their estrogen agonist/antagonist properties [37]. However, the

vascular endothelium-dependent effects of soy protein have not yet

been studied, but based on the estrogen studies that were done it

seems to be a promising substitution for estrogen, and could

protect the endothelial function and prevent the accelarated

progression of atherosclerosis in postmenopausal women without

dangerous side effects.
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Background: Sarcoidosis (SA) is a chronic systemic disorder

characterized by infiltration of inflammatory cells in affected organs

with formation of granulomas. Granulomas are also observed in

numerous infectious diseases and hypersensitivity reactions, such

as beryllium. Chronic beryllium disease (CBD) is a multisystem

entity caused by dust, fumes or mists of beryllium metal or its salts.

Several industries in Israel use beryllium but to date no case of CBD

has been reported. We recently described a 21 year old female

dental technician with CBD, first diagnosed as SA.

Objectives: To test the hypothesis that other cases of

CBD in Israel were not previously reported due to misdiagnosis

of SA.

Methods: Forty-seven sarcoidosis-proven patients from our

outpatient clinic were recalled in order to reevaluate their

occupational exposure history. We conducted the beryllium lym-

phocyte transformation test (BeLTT) for each patient with suspected

positive environmental exposure anamnesis to beryllium (14/47).

Results: Two of 14 patients with granuloma-proven tissue

(pulmonary involvement) and 1/14 with extrapulmonary involvement

who had a positive occupational exposure to beryllium and a

positive BeLTT test were diagnosed with SA and not CBD.

Conclusions: Our findings emphasize the importance of occupa-

tional history in the clinical evaluation of patients suspected of

having sarcoidosis.
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