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Stein replies - Simons et al. raise some in
teresting points, but, I believe, obscure 
others. I did not state, as claimed, that I 
believe that the "in vitro and in vivo anti
proliferative effects of several different 
antisense oligonucleotides on smooth 
muscle cells may be due to the 
binding/inhibition of bFGF by the pres
ence of a four G repeat sequence in 
these agents". Rather, I confined my 
comments to the antisense c-myb phos
phorothioate oligodeoxynucleotide. My 
view has been heavily influenced by the 
data of Burgess et al.9 who, after examin
ing both the antisense c-myb and c-myc 
oligomers, could find little or no evi
dence for sequence-specific target 
inhibition. The conclusion of these au
thors was that in both cases, inhibition 
was based on the presence of a G-quartet. 
Others have also shown a lack of speci
ficity for the c-myb oligomer in rat, dog 
and human aortic smooth muscle cells in 
vitro and in neointimal proliferation in 
the rat carotid model'0• Furthermore, it 
has also been shown that the non-se
quence-specific 28-base homopolymer of 
cytidine (SdC28) is a very effective in
hibitor of neointimal proliferation in the 
rat carotid model (W. Wang et al., per
sonal communication). In aggregate, the 
data appear to indicate that, at best, the 
established fact of phosphorothioate 
oligodeoxynucleotide inhibition of 
neointimal proliferation occurs as the 
sum of sequence specific plus non-se
quence-specific processes. The argument 
then devolves to the question of to what 
extent each process is present. I have lit
tle doubt that the relative contribution of 
each of the processes is different in each 
system tested, and is highly dependent 
on phosphorothioate oligomer concen
tration, length and sequence. 

Next, the fact that an anti-bFGF anti
body does not suppress neointimal 
formation over a two-week period, as stated 
by Simons et al., may not be relevant, be
cause the pharmacokinetic and tissue 
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adsorptive properties of a phosphoro
thioate oligodeoxynucleotide will be 
different from those of an antibody. Fur
thermore, I nowhere stated, nor do I 
believe, that interaction with bFGF is the 
only non-sequence-specific method by 
which phosphorothioates inhibit neointi
mal formation. Interaction with PDGF may 
well be involved, in addition to interac
tions of the oligomers with cell surface 
receptors. These interactions are currently 
being extensively explored. The pleiotropic 
properties of phosphorothioate oligomers, 
in my opinion, lead to their high antiprolif
erative activity. It is thus not surprising that 
treatment of cells with phosphorothioate 
oligomers produces the same growth in
hibitory effects as specific downregulation 
of c-myb function. Thus, inhibition of 
cellular growth and related phenomena 
cannot be cited as being demonstrative of 
an antisense mechanism of action. 
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Thalidomide neuropathy 
Neuropathy after the administration of 
thalidomide is a very serious complica
tion. It is frequently irreversible and, if 
sensory action potentials are recorded, 
can be detected in at least 23% of patients 
given the drug'. This complication is not 
mentioned by Diane Gershon in her news 
item2• Correspondence between Francis 
Kelsey of the FDA and Richardson-Merrell 
in 1961 indicates that it was the periph
eral nerve side-effects that determined her 
decision not to license the drug in the 
USA3. The UK Committee on the Safety of 
Medicines has recently issued strict guide
lines about the use of the drug in the UK·. 
These include a warning to the patients 
that peripheral nerve damage can occur 
which may be "severe and irreversible." 
Sensory nerve action potentials should be 
recorded before the start and be repeated 
during the course of treatment. The guide
lines to the patients state "should you 
develop pins and needles you must stop 
thalidomide immediately". It is not clear 
whether the manufacturers, Andrulis 
Pharmaceuticals and Celgene, mention in 
the information provided with the supply 
of thalidomide, whether the drug causes a 
neuropathy, and whether the physicians 

administering thalidomide specifically 
warn the patients about this side effect. 

Although the drug has been used in 
the management of erythema nodosum 
leprosum for over 25 years, thalidomide 
neuropathy has not been excluded in 
leprosy patients•. Furthermore, as re
vealed by the media, some 49 children in 
Brazil have developed phocomelia as a 
result of the mother's taking thalidomide 
during pregnancy6. 
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