Filter debris can litter lungs of smokers

Cigarette filters, designed to remove
much of the irritating tar in cigarette
smoke, can themselves help transport
tarry carcinogens into the lung and keep
them there, a new study suggests.

Immunologist John L. Pauly of the
Roswell Park Cancer Institute in Buffalo,
N.Y., now worries that his group’s finding
may point to a formerly unrecognized
hazard in cigarette smoke.

Pauly’s team studies macrophages —
roving white blood cells that engulf and
eliminate foreign debris. They found that
in tissue from people with lung cancer

that they began studying 4 years ago,
these macrophages fluoresced — a char-
acteristic others have linked to the pres-
ence of tobacco tars.

But close examination revealed some-
thing other studies of fluorescing
macrophages had not: the presence of
curious, Y-shaped fibers. When Richard
J. Streck, also at Roswell, suggested
they might trace to cigarettes, Pauly
encouraged him to investigate further.

“We snagged cigarette butts from a
[trash] canister,” Pauly recalls, and
Streck analyzed fibers from their filters.

Essential hypertension — high
blood pressure without any obvious
cause — can affect as many as one
person in five in the United States at
some point during that individual’s
lifetime, the American Heart Associa-
tion estimates.

Scientists know that both genetic
and environmental factors, such as
diet, play a role in the condition. But
because many physiological systems
influence blood pressure regulation,
researchers have had a hard time teas-
ing out the contributions of specific
genes and their biological products.

One factor known to influence blood
pressure is atrial natriuretic peptide
(ANP). Produced naturally in the
hearts of mammals, this 28-amino-acid
molecule is stored in granules in the
atria (upper chambers), then released
into the blood. The peptide tends to
cause blood vessels to dilate and the
body to excrete salt.

Yet researchers have not yet
determined whether or how genetic
variations in ANP contribute to
hypertension in humans.

Investigating this question, Simon
W.M. John, a pathologist at the Univer-
sity of North Carolina (UNC) School of
Medicine in Chapel Hill, and his col-
leagues report that, in mice, “geneti-
cally reduced production of ANP can
lead to salt-sensitive hypertension.”

In other words, mice genetically
altered to have low amounts of ANP can
become hypertensive when exposed to a
high-salt diet; normal mice do not. The
report appears in the Feb. 3 SCENCE.

The researchers selectively disrupt-
ed the proANP gene — which regu-
lates production of an ANP precursor
molecule — in the test animals. Doing
so reduced the animals’ ANP by as
much as half, says UNC pathologist
Oliver Smithies, a coauthor. Mice with
no ANP in their atria or circulating in
their blood became hypertensive
when fed a normal salt diet. Mice with

A peptide affects hypertension in mice

some ANP in their blood maintained
normal blood pressure.

However, when the researchers
exposed mice with genetically low-
ered ANP to a high-salt diet, the ani-
mals grew hypertensive.

“We believe that many factors work
together to cause essential hyperten-
sion in human beings,” Smithies says.
“We also think that humans are more
likely to experience genetically deter-
mined variations in ANP levels, rather
than its complete absence. For that
reason, we thought it would be more
relevant to human hypertension to
look at decreases, rather than an
absence, of ANP in mice.”

“We find that when animals with
decreased ANP levels are stressed
with a high-salt diet, their blood pres-
sure does rise,” Smithies adds. “Nor-
mal wild-type mice can handle the
increased salt. They just drink and pee
a lot to excrete it. The only difference
between these two types of mice is
one altered gene.”

Smithies believes this information
will prove helpful in ferreting out the
genetic factors in human essential
hypertension.

“The beauty of this type of experi-
ment is that genetically it's very
clean,” says Loren J. Field, a molecular
biologist at Indiana University School
of Medicine in Indianapolis. “You can
make much stronger correlations
between precise genetic alterations
and blood pressure, which offers a sig-
nificant advantage over standard ani-
mal models of hypertension.”

“Clearly, this work shows that artifi-
cially induced genetic lesions in the
ANP system can affect blood pressure
in mammals,” says Theodore W. Kurtz,
a pathologist at the University of Cali-
fornia, San Francisco. “That certainly
suggests that such naturally occurring
lesions may contribute to blood pres-
sure regulation in human beings.”

—R Lipkin
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filter. (B) Magnification of fibers from
smoked and unsmoked cigarettes show
channellike feature (arrows) caused by
Y shape. (C) Arrow points to cross-
section of one of at least eight fibers
shown here. Implanted in mouse 6
months earlier, none deteriorated or lost
tarry coating.

The fibers’ distinctive shape not only
matched that of fibers seen in the lung
tissue, he notes, but “in all instances,
fibers from these smoked cigarettes
showed high levels of fluorescence.”

In the Jan. 15 CANCER RESEARCH, Pauly’s
team describes follow-up work showing
that these fibers litter cigarette packag-
ing, can be inhaled during smoking, and
adhere to the tongue when a cigarette is
placed in the mouth. Moreover, when
injected into the belly or under the skin
of mice, the fibers resisted degradation
throughout the experiments,the which
lasted 6 months.

While Pauly’s team concludes that its
findings “establish the need for studies
analyzing the toxicity and tumorigenici-
ty of cigarette filter components,” others
remain less convinced.

Finding cigarette fibers in the lungs
probably should have been expected,
says Roger O. McClellan, president of
the Chemical Industry Institute of Toxi-
cology in Research Triangle Park, N.C.
However, he says, unless such fibers are
present in huge quantities, they proba-
bly won’t add much, if any, risk to that
already posed by the smoke.

Indeed, argues mineralogist Arthur
M. Langer of Brooklyn College, the
important question is whether inhaling
these filter fibers poses a greater can-
cer risk than the protection offered by
the intact fibers’ filtering of carcino-
gens. “l don’t think so,” he says. “Data
point the other way.” —J. Raloff
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