bulk-isolated cell preparations (/2). Our
results now clearly demonstrate that in
genetic galactosylceramidase deficiency,
rapidly progressive accumulation of psy-
chosine in white matter occurs from very
early stages of the disease. This finding
establishes step ii of the psychosine hy-
pothesis. _

Although the fundamental genetic de-
fects of most of the lysosomal storage
disorders have been clarified, the molec-
ular mechanisms that lead to the clinical
and pathological manifestations remain
largely obscure. While the psychosine
hypothesis has by no means been prov-
en, evidence accumulated in the past
dozen years since its proposal has made
it a probable explanation for the bio-
chemical pathogenesis of globoid cell
leukodystrophy. Similar mechanisms
may play important roles in the patho-
genesis of other lysosomal storage dis-
eases. In an analogous disease, Gaucher
disease, which is caused by a genetic
defect of glucosylceramidase, presence
of glucosylsphingosine in the spleen has
been shown (13), and more recent data
suggested a correlation between the
amount of glucosylsphingosine in the
brain of patients and the degree of neuro-
logical involvement (/4). In other dis-
eases also, abnormal accumulation of
‘“‘normal’’ constituents may not be suffi-
cient to account for clinical and patho-
logical manifestations. Attention to pos-
sible involvement of ‘‘abnormal’ con-
stituents may prove rewarding.

Hipexi IGisu

KUNIHIKO SUZUKI
Saul R. Korey Department of
Neurology, Department of
Neuroscience, and Rose F. Kennedy
Center for Research in Mental
Retardation and Human Development,
Albert Einstein College of Medicine,
Bronx, New York 10461
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Is o;-Protease Inhibitor Inactivated by Smoking?

Stone er al, (1) report that functional
ay-protease inhibitor (a;-PI) in the lower
respiratory tract is not decreased by cig-
arette smoking, whereas Gadek et al. (2)
and Carp et al. (3) found decreased func-
tional a;-PI in the lower respiratory tract
of smokers, Carp also found 4 mole of
methionine sulfoxide per mole of inac-
tive a;-PI in lung lavage fluids of smok-
ers but oxidized methionine was not
found in «;-PI of nonsmokers (3). Oxida-
tion of two to four methionine residues in
o;-PI has been associated with loss of its
inhibitory activity toward human neutro-
phil elastase (4, 5). The apparent contra-
dictions between Stone’s observations
and the above findings are perplexing
and suggest that further studies are need-
ed. In future experiments, it may be
helpful if the following points are borne
in mind.

Ideally, focal areas of centrilobular
emphysema would be sampled, rather
than whole lung. This being impractical,
some effort should at least be made to
lavage superior segments of the lung,
since lesions of centrilobular emphyse-
ma in smokers are more common and
more severe in the upper than in the
lower zones of the lung (6). Also, subject
selection may be critical; heavier smok-
ers of unfiltered high-tar cigarettes
should be preferred, especially those
with signs of airflow limitation.

Furthermore, as mentioned by Stone
et al. in their report, the time interval
between smoking and lavage may be an
important variable. One of us (S.K.C.)
recently explored the time course of lung
o;-PI inactivation in mice after short-
term and long-term exposure to smoke.
Inactivation of «;-PI occurred much
sooner after a standard smoke exposure
if the animals had been repeatedly ex-
posed to smoke beforehand. Recovery of
normal values of lung «;-PI activity after
the standard smoke exposure also oc-
curred earlier in mice that inhaled smoke
frequently than in mice never previously
challenged with smoke. Despite this, the
extent of «;-Pl inactivation was the same
or greater in the group repeatedly ex-
posed to smoke. Although these results
were obtained in an animal model and
their direct extrapolation to humans may

be unwarranted, humans who are heavy
smokers could also have significant de-
creases in lung a,-PI activity immediate-
ly after smoking, but these decreases
may be transient.

We agree with Stone e al. that ‘‘addi-
tional studies of the effects of cigarette
smoke on a;-PI in the lower respiratory
tract are needed’’ and look forward to an
eventual resolution of this controversy,

AARON JANOFF

Department of Pathology,
State University of New York,
Stony Brook 11794

SHUNG-KAI CHAN
Department of Biochemistry,
College of Medicine, University of
Kentucky, Lexington 40536
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Stone et al. (I) recently reported that
functional «;-protease inhibitor (o;-PI)
in the bronchoalveolar lavage fluid of
smokers is not decreased. They cited our
study (2) in which we assayed «;-PI in
lung fluid from young smokers who were
subjected to bronchoalveolar lavage be-
fore smoking, and again 10 to 60 minutes
after smoking. We later studied another
18 smokers and found no significant de-
crease in «o;-PI activity in lung fluids of
smokers after smoking, except in smok-
ers who were subjected to lavage 1 hour
after smoking two cigarettes; these
smokers showed a statistically signifi-
cant mean decrease of 10 percent in o;-
PI activity compared with the values
before smoking.

Stone et al. reported that o;-PI in the
lung fluids of nonsmokers was only 47
percent active, whereas the data of Carp
et al. (3) indicated a mean activity of 118
percent; we found it about 90 percent
agtive. We had initially reported (2) that
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ay-PI in nonsmokers was 54 percent ac-
tive; however, when we repeated the
immunological quantitation with a puri-
fied a,-PI preparation (4), we found that
the commercial a;-PI plasma standard
used had overestimated o;-PI, resulting
in an apparent decrease in activity ex-
pressed as percent of immunological a;-
PI. Jeppson et al. (5) pointed out that
published values of normal plasma «;-PI
varied widely because of lack of uniform
standards; their mean plasma concentra-
tion in healthy male subjects was 132 mg/
100 ml, 40 percent below the value often
quoted in the literature. The difference in
ay-PI activity in nonsmokers’ lung la-
vage fluids may be related to the use of
different standards for immunological
quantitation; this issue could be resolved
if standards used in different laboratories
were checked against each other.

Gadek et al. (6) and Carp et al. (3)
found that «;-PI activity in smokers was
decreased to about 60 percent of the
activity in nonsmokers; Stone et al. (I)
did not find that «;-PI activity in smok-
ers was decreased in comparison with
values in nonsmokers; and we found o;-
PI activity was slightly decreased in
some smokers.

Perhaps the differences between these
results may arise in part from differences
in the characteristics of the smokers
studied (such as total cigarette consump-
tion and the presence or absence of
respiratory abnormalities). The differ-
ences could also be due to differences in
the timing and intensity of smoking be-
fore lavage or may occur because varia-
tions in the techniques of bronchoalveo-
lar lavage result in sampling differences.
Further studies are needed to resolve
this controversy.

RAJA T. ABBOUD, ANNA RICHTER
THARWAT FERA, SHIVRAJ JOHAL
Respiratory Division, Department of
Medicine, University of British
Columbia, Vancouver General
Hospital, Vancouver, British Columbia,
Canada V5Z 1M9
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We agree with Janoff and Chan that
the apparent contradictions between our
study (/) and those of Gadek et al. (2)
and Carp et al. (3) are perplexing. We are
unable to pinpoint differences in the
studies which might have accounted for
the different findings. For example, in
our study (I), Gadek’s study (2) and,
possibly, the study by Carp et al. (3) a
middle lobe of the lung was lavaged. The
time interval between cigarette smoking
and lavaging was not explicitly stated in
the two earlier studies (2, 3). In our
study, in which lavage fluid from two
cigarette smokers was obtained within 15
minutes after each had smoked one ciga-
rette, we did not find evidence for func-
tionally inactive alpha-1-protease inhibi-
tor (as-PI).

Janoff and Chan propose that further
studies be done using an experimental
design that will maximize the chances of
finding smoke inactivation of a;-PI in the
lungs. Such inactivation might be found
only in microenvironments [as we sug-
gested (1)] and be diluted beyond detect-
able limits in the lavage fluid. Inactiva-
tion might be more prevalent in upper
lobes of the lung or in heavy smokers of
unfiltered tar cigarettes, as suggested by
Janoff and Chan. It is possible that the
relative difficulty in detecting inactive
a;-PI may be related to the observation
that most smokers apparently escape de-
bilitating emphysema during their life-
times (4).

With regard to the comments by Ab-
boud and his co-workers on our immuno-
logical quantitation of o;-PI, we double-
checked the commercial «;-PI serum
standard against purified a,-PI, the con-
centration of which had been indepen-
dently confirmed by measuring its absor-
bancy at 280 nm (5.2 for a 1 percent
solution). In a binding assay with '’I-
labeled human neutrophil elastase the
purified o;-PI showed 54 *+ 4 percent
(mean * standard error, N = 3) func-
tional activity (unpublished data). Addi-
tion of 2 mg of bovine serum albumin to
the 0.00212 mg of «;-PI used in each
binding assay resulted in functional ac-
tivity of 66 = 6 percent (N = 2). We
noted in the discussion of Table 2 of our
report (I) that two other groups (5, 6)
studied purified human «;-PI and found
57 and 59 percent functional activity,
respectively.

In summary, three questions ad-
dressed in these comments remain to be
answered: (i) Do smokers generally have
lower levels of functional «;-PI in their
lower respiratory tracts than nonsmok-
ers? (ii) If not, does such inactivation of
oy-PI occur in vivo under narrowly de-
fined circumstances, as outlined above?
(iii) What is the functional activity of
pure a;-PI and «;-PI in lavage fluid to-
ward elastase?

PHILLIP J. STONE
Biochemistry Department,
Boston University School of Medicine,
Boston, Massachusetts 02118
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