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cess in the guinea pig resembles that in humans. Dissociation
of the endothelial cells with parietal adhesion of coagulated
lipemic plasma has been observed (34). Since we have been
able to detect Lp(a) in the plasma of the guinea pig, we predict
that Lp(a) will be found to be deposited in the arterial wall of
hypoascorbemic guinea pigs and to contribute to plaque
formation. Because of its similarity to man with respect to
ascorbate and Lp(a) metabolism the guinea pig should be an
ideal animal model for atherosclerosis research (ref. 16, p.
60).

Lp(a) and Ascorbate in Cancer and Diabetes Mellitus

Similar to the inverse correlation of Lp(a) and ascorbate in
atherosclerosis, a high incidence of cancer is associated with
low levels of ascorbate (35) and also high levels of Lp(a) (36).
Similar observations were made in diabetes mellitus for
ascorbate (37) and Lp(a) (38). Despite different causes, the
progression of these diseases is dependent on the integrity
and stability of the tissue, particularly the extracellular
matrix (39). Ascorbate depletion in these pathological states
will cause Lp(a) to increase and make up the deficiency at the
sites of disease progression. We therefore predict that Lp(a)
will be found in the vicinity of cancer processes.

Roles of Lp(a) and Ascorbate

A striking relationship of Lp(a) and ascorbate is that species
that have lost the ability to synthesize ascorbate have de-
tectable amounts of Lp(a) in their plasma. Plasma Lp(a) and
ascorbate levels are inversely correlated in wound healing,
atherosclerosis, cancer, diabetes, and other pathological
conditions.

Additional evidence for the Lp(a)-ascorbate connection
comes from another observation. In patients with trauma and
after myocardial infarction, Lp(a) plasma levels were found
to increase gradually, following acute phase proteins such as
C-reactive protein, haptoglobin, and others, with a relatively
late maximum at 2 weeks (17). Inversely, plasma ascorbate
levels were found to decrease for approximately 2 weeks
after myocardial infarction (23). The fall in ascorbate may be
explained by mobilization of ascorbate at the site of the
lesion, through migration of leukocytes.

Brown and Goldstein have suggested that Lp(a) might play
a role in wound healing (40). We now suggest a broader role
of Lp(a) in tissue maintenance and repair. In brief, we
propose that Lp(a) is a late member in the chain of responses
to cellular damage. Its role under physiological and patho-
physiological conditions would be to reconstitute cellular and
extracellular integrity. The fact that animals with plasma
Lp(a) levels below the detection level do not suffer disad-
vantages strongly suggests that in its physiological role Lp(a)
can be replaced. We therefore propose that not only is Lp(a)
a surrogate for ascorbate, but also ascorbate is a surrogate for
Lp(a).

Conclusion

We have marshaled the evidence that high levels of Lp(a) and
low levels of ascorbate are associated with an increased
incidence in mortality from cardiovascular disease, cancer,
and other diseases. We suggest that Lp(a) levels may be
decreased by ascorbate. There is epidemiological evidence
(41) that dietary ascorbate supplementation is equally effec-
tive in reducing the mortality rate for heart disease, cancer,
diabetes, and other diseases in the elderly. Moreover, pre-
liminary studies have shown that the process of atheroscle-
rosis in both guinea pigs (42) and humans (43) can be reversed
by adequate amounts of ascorbate.
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We have thus described a metabolic regulatory mechanism
that may have significant implications for the most frequently
occurring diseases in the industrialized countries. The appli-
cation of this mechanism will significantly expand the scope
of conventional therapy. It may lead the way to new ap-
proaches in the effective prevention and treatment of car-
diovascular and other diseases.
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11588 Corrections

Plant Biology. In the article ‘‘C-terminal processing of barley
a-amylase 1 in malt, aleurone protoplasts, and yeast’” by
Morton Sggaard, Finn Lok Olsen, and Birte Svensson, which
appeared in number 18, September 1991, of Proc. Natl. Acad.
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Fi1G. 4. In vitro conversion of AMY1. Isoelectric focusing of
AMY1 forms treated with malt carboxypeptidase II (PhastGel,
Coomassie stained). Unfractionated, recombinant AMY1 (S) (lanes
1and 4), AMY1-4 without (lane 2) and with (lane 3) enzyme digestion,
and AMY1-3 without (lane 5) and with (lane 6) enzyme incubation.
Approximately 0.2 ug of protein was applied per lane.

Chemistry. In the article ‘‘Hypothesis: Lipoprotein(a) is a
surrogate for ascorbate’’ by Matthias Rath and Linus Paul-
ing, which appeared in number 16, August 1990, of Proc.
Natl. Acad: Sci. USA (87, 6204—6207), the following correc-
tion by the authors should be noted. We stated erroneously
that lipoprotein(a) was discovered by Blumberg et al. (1) and
by Berg (2). We were led to make this error in part by
similarity in nomenclature and in part by some confusing
earlier references. Further study has shown that in fact
lipoprotein(a) was discovered by Berg (2) in 1963. We apol-
ogize to Prof. K. Berg for having made this error.

1. Blumberg, B. S., Bernanke, D. & Allison, A. C. (1962) J. Clin.
Invest. 42, 2936-2944.
2. Berg, K. (1963) Acta Pathol. 59, 369-382.
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Sci. USA (88, 8140-8144), Figs. 4 and 5 were interchanged at
a late stage of production. The figures and their legends are
printed correctly below.
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Fic. 5. Inhibition and activation of the AMY1 processing in
aleurone protoplasts. Isoelectric focusing (Ampholine PAG plates) of
culture medium and lysates from Himalaya barley aleurone proto-
plasts (grains from the 1985 harvest) stained for amylase activity.
Lanes: 1, AMY1 from malt (M); 2, AMY1 from yeast (Y); 3, lysate
of protoplasts grown with1 uM gibberellin A3 (GA3); 4-7, superna-
tants of protoplasts grown with 1 uM GA3. In lanes 5-7, the serine
carboxypeptidase inhibitors bacitracin, phenylmethylsulfonyl fluo-
ride, and benzylsuccinic acid had been added, respectively, to a final
concentration of 5 mM. Lanes: 8 and 9, supernatants of protoplasts
grown without GAj;. In lane 9 malt carboxypeptidase II was added to
2 uM. One to two ug of AMY was applied per lane.

Biophysics. In the article ‘A search for protein structural
changes accompanying the contractile interaction’” by W.
Curtis Johnson, Jr., Donald B. Bivin, Kathleen Ue, and
Manuel F. Morales, which appeared in number 21, Novem-
ber 1991, of Proc. Natl. Acad. Sci. USA (88, 9748-9750), the
authors request that the following correction be noted. The
position of the first tryptophan in the sentence beginning on
line 4, p. 9750 (Discussion and Conclusions), is incorrect.
The sentence should read as follows: Our structure (11)
suggests that of the three tryptophans in 50-kDa, Trp-440 is
too far from the region of movement, but Trp-510 is on a
moving strand, and Trp-594, on the intersite connection,
responds to ATP in fragment experiments (37).



