


md animal feeds and may cause illness in animals and humans.
Tntravenous infusion of T-2 toxin in rats causes an initial decrease
in heart rate and blood pressure, followed by tachycardia and
"hyperrension.and finally by bradycardia and hypotension (Mc-
‘manus ¢f al., 1987). Acute T-2 toxin exposure causes extensive
sruction of . myocardial - capillaries, while repeated dosing
omotes thickening of large coronary arteries.

tamin D The toxic etfects of vitamin D may be related to its
cural similarity to 25-hydroxycholesterol, a potent vascular
oxin. The manifestions of vitamin D hypervitaminosis include me-
I degeneratidn, calcification of the coronary arte;'ies, and smooth
uscle cell proliferation in laboratory animals. '

Amyloid Accumulation of 3-amyloid is a major lesion in the
ain of 'Al-zhei;ﬁer’s patients. Studies have shown that administra-
nof B-amyloi"d produces extensive vascular disruption, including
dothielial and smooth muscle damage, adhesion and migration of
kocytes across arteries and venules (Thomas et al., 1997). Most
rantly, the vascular actions of B-amyloid appear to be dis-
ct from the neurotoxic properties of the peptide. It appears that

a

mnmeméi Pollutants and Industrial
micals:

nvironmental pollutants and industrial chemicals discussed in
diac toxicity'section all have toxiceffects on the vascular systém.
scussed above, the cardiac effect of some of these agents and
ants may _fesult primarily from the vascular effect. The by-
ducts of vascular tissue damage or the secreted substances, such
okines derived from vascular injury, can affect the heart either
Iy because of the residual of the vascular system in the heart,
irectly. through blood circulation. In this context, some of
hemicals discussed in the cardiotoxicity will not be further
bed. Some unique vascular toxicity will be presented.

r on‘Moanide Carbon monoxide induces focal intimal dam-
“and edema in laboratory animals at a concentration (180 ppm)
which lumans may be exposed from environmental sources such
omobile qkhaust, tobacco smoke, and fossil fuels. However,
s difficult to- distinguish the direct effects of carbon monoxide
irom. those of f:hemicals such as sulfur oxides, nitrogen oxides,
dldefiydes, and:hydrocarbons on humans because most sources of
crbon monoxide are complex mixtures of chemicals. Degenera-
iie changes of myocardial arterioles have been produced experi-
menfﬁlly in dogs forced to smoke. Similar changes have also been
detected in humans who were heavy smokers and died of noncar-
diac causes (Wald and Howard, 1975). Tobacco smoke not only ex-
etsa direct atherogenic effect (endothelial injury, changes in lipid
frofiles, and prdliferatiori of smooth muscle cells), but also facil-

:OOth' itates thrombosis by modulation of platelet function and vascular
e s, A

-, Short-term exposure to carbon monoxide is associated with di-
o rerdamage to vascularendothelial and smooth muscle cells. Injury
"me,d npendothelial cells increases intimal permeability and allows the in-
toxic

" eraction of blood constituents with underlying components of the
+ yaseular wall. This response may account in part for the ability of
- carbon monoxide to induce atherosclerotic lesions in several animal

lar toxicity of B-amyloid makes contributions to Alzheimer’s
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species. The toxic effects of carbon monoxide have been attributed
toits reversible interaction with hemoglobin. As a result of this inter-
action, carboxyhemoglobin decreases the oxygen-carrying capacity
of blood, eventually leading te functional anemia. In addition, car-
bon monoxide interacts with cellular proteins such as myoglobin
and cytochrome c oxidase and elicits a direct vasodilatory response
of the coronary circulation.

Carbon Disulfide Carbon disulfide (dithiocarbonic anhydride) oc-
curs in coal tar and crude petroleum and is commonly used in the
manufacture of rayon and soil disinfectants. This chemical has been
identified as an atherogenic agent in laboratory animals. The mech-
anism for carbon disulfide-atheroma production may involve direct
injury to the endothelium coupled with hypothyroidism, because
thiocarbamate (thiourea), a potent antithyroid substance, is a prin-

cipal urinary metabolite of carbon disulfide. Carbon disulfide also

modifies low-density lipoprotein in vitro and enhances arterial fatty
deposits induced by a high-fat diet in mice (Lewis ez al., 1999).

N

1,3-Butadiene Studies have shown that 1,3-butadiene, a chemical
used in.the production of styrene-butadiene, increases the incidence
of cardiac hemangiosarcomas, which are tumors of endothelial ori-
gin (Miller and Boorman, 1990). Although hemangiosarcomas have
also been observed in the liver, lung, and kidney, cardiac tumors
are a major cause of death in animals exposed to this chemical.
The toxic effects of 1,3-butadiene are dependent on its metabolic
activation by cytochrome P450 to toxic epoxide metabolites. The
ultimate outcomes of exposure probably are influenced by the rates
of glutathione-mediated detoxification of oxidative metabolites.

Metals and Metalloids The vascular toxicity of food- and water-
borne elements (selénium, chromium, copper, zinc, cadmium, lead,
and mercury) as well'as airborne elements (vanadium and lead) in-
volves reactions of metals with sulfhydryl, carboxyl, or phosphate

.groups. Metals such as cobalt, magnesium, manganese, nickel, cad-

mium, and lead also interact with and block calcium channels: In-
tracellular calcium-binding proteins, such as CaM, are biologically
relevant targets of heavy metals, including cadmium, mercury and
lead, although the contribution of this mechanism to the toxic effects
of metals has been fully understood.

Cadmium effects on the vascular system have been studied in
the greatest detail. Although cadmium is not preferentially localized
in blood vessels relative to other tissues, when present, cadmium is
localized in the elastic lamina of large arteries, with particularly
high concentrations at arterial branching points (Perry er al., 1989).
A large portion of the cadmium that accumulates in the body is
tightly bound to hepatic and renal MT. The low MT levels in vas-
cular tissue may actually predispose a person to the toxic effects
of cadmium (Perry et al., 1989). Long-term exposure of laboratory
animals to low levels of cadmium has been associated with the devel-
opment of atherosclerosis and hypertension in the absence of other
toxic effects. Selenium and zinc inhibit, whereas lead potentiates
the hypertensive effects of cadmium. Calcium has antagonistic ef-
fect on cadmium-induced high blood pressure. Cadmium increases
sodium retention, induces vasoconstriction, increases cardiac out-
put, and produces hyperreninemia. Any one of these mechanisms
could account for the putative hypertensive effects of cadmium.

Lead has been shown from epidemiologic studies to be as-
sociated with essential hypertension in a large percentage of pa-
tients (Batuman et al., 1983). Elevated blood pressure has also been
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