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Paraquat and Parkinson’s disease

To the Editor: Paraquat is structurally similar to the active metabo-
lite of MPTP (1-methyl-4-phenylpyridinium or MPP +) and could be
an environmental toxin that causes parkinsonism.! Koller? offered
cogent reasons why paraquat is unlikely to play a role in the etiology of
Parkinson’s disease: eg, paraquat is a charged molecule unlikely to

penetrate the blood-brain barrier, and paraquat is not metabolized by -

hepatic enzymes to a species more likely to gain access to the brain.
However, paraquat can be reduced outside the body with strong redue-
ing agents. Reduction of paraquat results in an uncharged and more
lipophilic molecule that, like MPTP, can penetrate the blood-brain
barrier. One such reducing agent is sodium borohydrate, which is used
by forensic chemists to measure paraquat levels in body fluids.3
Furthermore, other more common strong reducing agents, such as
ascorbic acid, might transform paraquat into such a compound. Com-
parison of the published redox potentials of ascorbic acid (+0.127 V at
pH 5.0) and paraquat ( —0.446 V at pH 7.0) indicates that ascorbic acid
is a strong enough reducing agent to convert paraquat into a more

lipophilic compound.* Furthermore, large enough doses of paraquat do -

cause cerebral damage, although those patients are unlikely to survive.

Koller states there are no reports from animal or human studies of
paraquat-induced parkinsonism. We have examined a 32-year-old
citrus farmer who worked with paraquat for 15 years. Several years
ago, he developed clumsiness, stiffness, and intermittent tremor of the
left arm that were comparable with Parkinson’s disease. Wilson’s
disease, designer drug abuse, and other causes of extrapyramidal
syndromes were excluded. The disorder responded well to Sinemet
therapy and worsened when the medication was discontinued. There
was no family history of any neurologic disorder.

Although an epidemiologic study of workers using paraquat failed
to reveal cases of parkinsonism,® the study was done before the de-
scription of MPTP-induced parkinsonism, and neurologic complica-
tions associated with paraquat were not particularly sought. As Dr.
Koller notes, there are no animal models of paraquat-induced parkin-
sonism, but one should be reminded that MPTP also failed to produce

parkinsonism in some species. Absence of reports of paraquat-in- -

duced parkinsonism in animals should not dissuade the investigator
from further search. We are presently studying whether paraquat
selectively destroys dopamine neurons in culture.

We agree with Dr. Koller that at the moment there is no evidence
that paraquat causes Parkinson’s disease, but contrary to Dr. Koller,
we are not yet ready to dismiss the possibility that it may produce
damage to dopaminergic neurons in certain exposed individuals.

Juan R. Sanchez-Ramos, PhD, MD
Franz Hefti, PhD
William J. Weiner, MD

Miami, FL

Reply from the Author: Sanchez-Ramos et al raise several interest-
ing points. A cyclic single electron reduction of paraquat seems to be
essential for the toxic effects in the lungs (figure).” The single electron
reduction leads to a blue-colored free radical. However, anaerobic
conditions are necessary to prevent the immediate reoxidation of the
radical to the parent compound.? The redox cycling of paraquat is
instantaneous. Biologic systems are capable of catalyzing the cyclic
reduction/oxidation of paraquat. It is not necessary to postulate the
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presence of ascorbic acid. The redox cycling of paraquat is important
for the generation of “activated oxygen” and the depletion of cellular
reducing equivalents (eg, NADPH). Active oxygen species are damag-
ing to tissue, Normal cellular defense mechanisms attempt to both
isolate and enzymatically inactivate the oxygen radicals.?® A single
electron reduction of paraquat still leaves the molecule with a charge,
and entry into the brain is hindered.

There is no convincing evidence that paraquat has cerebral toxic-
ity. Dr. Sanchez-Ramos refers to a report of Grant et al® of cerebral
damage in paraquat poisoning. However, the nervous system changes
were probably related to treatment or secondary to systemic organ
failure. Minimal neuronal degeneration was thought by the authors to
be an artifact.’ In the case of a 32-year-old man who was exposed to
paraquat and had parkinsonism, a cause-and-effect relationship is
difficult to establish. There have been no other reports of possible
paraquat-induced parkinsonism, despite widespread use of the chemi-
cal and the general knowledge of MPTP-induced parkinsonism in the
medical community.

Current information suggests no role for paraquat in Parkinson’s
disease, but the discovery of data to the contrary would of course call
for a reevaluation of this position.

William C. Koller, MD, PhD
Chicago, IL
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Hyperuricemia in type V glycogenosis

To the Editor: Kono et al! described exercise-induced increase of
uric acid content in patients with phosphofructokinase deficiency.
We have found similar manifestations in a patient with late-onset
phosphorylase deficiency, which has been reported in six other
cases.?$

For 6 years, a 49-year-old man had exercise-induced muscle pain
and muscle-swelling. The cramps were regularly associated with pig-
menturia, followed within 24 to 36 hours by painful arthropathy of the
right midtarsal joint. Some of these episodes were associated with
high serum uric acid levels. Before the onset of symptoms, he had been
a tennis and rugby player and had served in the army.

On examination, there was proximal muscle wasting of the arms
and legs, with preservation of reflexes. A brisk walk of 200 yards was
sufficient to induce myalgia and local muscle swelling.

Resting CK was 211 IU/1 (normal, <70), aldolase 16 TU/1 (normal,
<8), AST 44 IU/1 (normal, <40), ALT 21 IU/1 (normal, <35), and
v-GT 45 IU/1 (normal, <50). Serum uric acid (resting) was 513
mmol/] (normal, <420), fasting triglycerides 3.4 mmol/l (normal,
<1.9), and cholesterol 7 mmol/l (normal, 3.4 to 6.6).

In an ischemic work test,® there was no rise in venous lactate.
Muscle biopsy showed selective type Il atrophy, complete absence of
phosphorylase activity, and preservation of vascular phosphorylase
activity on histochemical stain. Myophosphorylase deficiency was
confirmed biochemically.? Ultrastructural examination demon-
strated intermyofibrillary glycogen accumulation.

Hyperuricemia and acute gout have not been described previously
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