
Questioning the 

Treatment for ADHD 


MY ROLE IN THE RITALIN (METHYLPHENIDATE) 
class action suits is mischaracterized by 
Eliot Marshall in his News Focus article 
"Planned Ritalin trial for tots heads into un- 
charted waters" ( I7  Nov., p. 1280). He says 
that I "signed up as an expert witness," but 
my role extended beyond that. Although I 
am not at present an expert in these cases, 
mv books and scientific oublica- 
tiins (I)  provided the detailed ba- 
sis for the legal allegations, and I 
helped formulate the original legal 
filing for the cases. Furthermore, 
my reasons for opposing the use of 
stimulant medication for the treat- 
ment of so-called attention deficit 
hyperactivity disorder (ADHD) go 
beyond the abscncc of a biological 
basis for the putative disorder. 

First, stimulant drugs arc dan- 
gerous. One ~rospective study in- 
Zicated that the use of prescription 
stimulants in childhood predisposes chil- 
dren to abuse cocaine in young adulthood 
(2). Another study found that children diag- 
nosed with ADHD had a 9% risk of devel- 
oping psychotic symptoms when treated 
with stimulants (the control group had no 
such symptoms) (3). In my own reviews of 
controlled clinical trials. I found that stimu- 
lants can cause, for example, growth retar- 
dation, depression, and obsessive-compul- 
sive disorder (I). In addition, animal studies 
indicate that stimulants in short-term clini- 
cal doses permanently change the brain and 
even destroy neurons (4). In terms of devel- 
opmental neurotoxicity, the potential effects 
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of amphetamines on 4- to 6-year-old chil- 
dren should rule out performing clinical tri- 
als involving this age group, such as the 
Preschool ADHD Treatment Study dis- 
cussed in Marshall's article. 

Second, stimulants exert their "thera- 
peutic" effect by suppressing autonomous 
and spontaneous behavior. They also en- 
hance obsessive-compulsive behavior (I).  
This compulsive over-focusing is mistaken 
for improved attention. Meanwhile, there 
is no evidence that stimulants improve 

lea rn ing  or  academic  oerfor-  
mance, but rather that thky tend 
to impair cognitive function. 

Third the collection of behav- 
iors subsumed in the diagnosis 
ADHD, including squirming in a 
seat and talking out of turn, are not 
"symptoms" and do not reflect a 
syndrome. They are behaviors that 
disrupt classrooms and can be 
caused by anything from normal 
childhood energy to boring class- 
rooms or overstressed parents and 
teachers. We should nbt suppress 

these behaviors with drugs; we should in- 
stead identify and meet the needs of our 
children in the school and the home. Chil- 
dren often improve in their behavior and 
school performance when parents and 
teachers find better approaches to disciplin- 
ing them and to engaging their natural de- 
sire to get along with adults and to learn. 
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REGARDING THE PRESCHOOL ADHD TREAT-
ment Study (PATS) that Marshall describes 
in his article-there is no disease. No proof 
exists that ADHD is a disease with a vali- 
dating abnormality. Yet the public is told it is 
a "disease" (I), that it is "neurobiologic" (2) 
or "neurobehavioral" (3). At the National 

Institutes of Health (NIH) Consensus Con- 
ference on ADHD in 1998, W. B. Carey, a 
professor of pediatrics at the University of 
Pennsylvania School of Medicine, testified 
that "ADHD.. .appears to be a set of normal 
behavioral variations" (4). The Consensus 
Conference Panel concluded, "wc do not 
have an independent, valid test for  
ADHD.. .no data.. .indicate that ADHD is 
due to a brain malfunction" (5).In that chil- 
dren who would be the research subjects in 
the PATS study have no demonstrable dis- 
ease, there is no justification for giving 
them Schedule I1 stimulant medications. 
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Biochemistry of 

Neurodegeneration 


THE NEURODEGENERATION ASSOCIATED 
with diseases such as Parkinson's and the 
Lewy body variant of Alzheimer's is sug- 
gested by B. I. Giasson and colleagues in 
their report (3 Nov., p. 985) to be linked to 
oxidative damage, specifically the selec- 
tive nitration of tyrosine residues in a -  
synuclein, an abundant neuronal protein. 
Aggregations of  this protein form the 
brain lesions indicative of the above dis- 
eases and others, collectively referred to as 
neurodegenerative synucleinopathies. 

The authors, using monoclonal antibod- 
ies, detected selectively nitrated a-synuclein 
(nitrotyrosines in the COOH-terminal re- 
gion) in lesions in postmortem brains that 
had different synucleinopathies. The modifi- 
cation of a-synuclein, however, is unlikely to 
be either selective or causative. Nitric oxide 
can ameliorate oxidative damage despite the 
formation of oxidants such as peroxynitrite 
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(I), and given that neurons containing accu- 
mulations of nitrotyrosine-modified proteins 
survive in the face of neuronal loss (e.g., 
Lewy bodies) (2), the presence of nitrotyro- 
sine might represent a protective rather than 
a degenerative process. For example, it is 
likely that nitration of a-synuclein's COOH- 
terminal tyrosyl residues in vivo would block 
their availability to participate in oxidative 
o-0'-dityrosine cross-linking and formation 
of pathogenic aggregates (3); 

This alternative interpretation for the ni- 
trotyrosine immunoreactivity of synucleino- 
pathic neurons that Giasson and colleagues 
describe suggests that, if a-synuclein were 
not to be nitrated it might indicate a worse 
outcome in neurodegenerative diseases. The 
processes that govern tyrosine dimerization 
versus nitration are complex (4), and nitrat- 
ing systems can operate through several 
pathways (5). Imrnunoreactivity for nitroty- 
rosine cannot solely be taken as the evi- 
dence for oxidative stress leading to neu- 
rodegeneration, as Giasson et al. suggest. 
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Response 
NITRATION IS A SELECTIVE MODIFICATION, 
contrary to the assertion by Perry and 
coauthors, as demonstrated in many human 
and animal models (1-3). For example, in 
the 1 -methyl-4-phenyl- l,2,3,6-tetrahy- 
dropyridine (MPTP) murine model of 
Parkinson's disease, two-dimensional SDS- 
electrophoresis analysis of midbrain from 
treated-mice revealed that only six distinct 
proteins were modified by nitration (3). 
The selectivity appears to be a function of 
the structure of the protein, and it is inde- 
pendent of the nature of the proximal ni- 
trating agent, the abundance of the protein, 
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or the number of tyrosine residues (4). 
Nitric oxide is a critical mediator of 

physiological function and, as Perry et al. 
mention, could protect tissue from damage. 
However, genetically modified mice carry- 
ing a null mutation of the neuronal nitric 
oxide synthase (NOS) are significantly pro- 
tected from stroke, MPTP neurotoxicity, 
and other forms of excitotoxicity (I). In all 
these models, nitration has been detected at 

1 

Tracking nitrotyrosines. lmmunostaining of 2 
postmortem brain tissue from patients with 8 
neurodegenerative diseases such as Parkinson's $ 
and dementia with Lewy bodies reveals lesions 5 
with nitrated a-synuclein (brown). e 
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the site of injury in the wild type but not in 
the NOS null mice. Therefore, nitrative 
damage resulting from the formation of bi-
ologically reactive agents derived from ni-
tric oxide can contribute to cellular injury. 

Perry et al. suggest that nitration might be 
protective, possibly by preventing formation 
of o-0'-dityrosine. However, our data with 
different nitrating agents in vitro indicate that 
3-nitrotyrosineand o-0'-dityrosine formation 
occur simultaneously at different tyrosine 
residues (5).Although it is possible that nitra-
tion could inhibit further modification of a 
tyrosine residue, concurrent cross-linking of 
nonmodified residues will surely occur. 

We agree with Perry et al. that nitration 
can occur through several pathways. Howev-
er, some in vitro reactions may have no 
physiological bearing, such as nitrylchloride, 
which is not an effective nitrating agent (4, 
6),or the pathway described by Gunther et 
al. (7),which is limited to tyrosyl radicals. 
Precisely because several pathways can me-
diate nitration in vivo, we did not ascribe ni-
tration of a-synuclein in human tissue to a 
particular nitrating agent, but the fact that 
several pathways can result in this modifica-
tion further highlights the physiological im-
portance of nitration. In vitro data indicate 
that nitrating agents are equally strong oxi-

dizing agents (5);thus, nitration likely oc-
curs concurrently with oxidation in vivo. 
This idea is further supported by nitrative 
and oxidative modifications of protein in 
mice challenged with MPTP (8). 

Thus, the observation that nitration of a-
synuclein, and perhaps other proteins, is 
present in the pathological aggregates of 
surviving neurons and glia in synucle-
inopathies (9) is an indicator of oxidative 
damage. Because of the temporal uncertain-
ty of pathological examination, it is not pos-
sible to determine if these cells are destined 
for their demise. The presence of nitrative 
damage indicates a diminution in the nor-
mal anti-oxidative capacity andlor overpro-
duction of reactive nitrogen species, which 
certainly renders them more vulnerable. 
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CORRECBlQNS AND CLARIFICATIONS 

NEWS FOCUS: "Taking the measure of the 
wildest dance on Earth" by D. Mackenzie (8 
Dec., p. 1883). Oded Schramm's nationality 
and affiliation were misstated. He is a citizen 
of Israel and did much of the work described 
while at the Weizmann Institute of Science. 
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