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We conducted a masked, crossover, therapeutic trial
of gabapentin (1,200mg/day) versus memantine
(40mg/day) for acquired nystagmus in 10 patients
(aged 28–61 years; 7 female; 3 multiple sclerosis
[MS]; 6 post-stroke; 1 post-traumatic). Nystagmus was
pendular in 6 patients (4 oculopalatal tremor; 2 MS)
and jerk upbeat, hemi-seesaw, torsional, or upbeat-
diagonal in each of the others. For the group, both
drugs reduced median eye speed (p � 0.001), gaba-
pentin by 32.8% and memantine by 27.8%, and im-
proved visual acuity (p � 0.05). Each patient im-
proved with 1 or both drugs. Side effects included
unsteadiness with gabapentin and lethargy with me-
mantine. Both drugs should be considered as treat-
ment for acquired forms of nystagmus.
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Acquired forms of nystagmus often produce disabling vi-
sual symptoms, such as blurred vision and illusory motion
of the visual world (oscillopsia),1 that can be alleviated if
the ocular oscillations are reduced or abolished.2 Prior
studies have identified 2 drugs—gabapentin and meman-
tine—that are effective in treating nystagmus, especially
acquired pendular nystagmus (APN) associated with mul-
tiple sclerosis (MS)3–7 and congenital nystagmus.6,8 Gaba-

pentin acts via the calcium channel subunit �2�-1,9 and
memantine is a noncompetitive N-methyl-D-aspartate re-
ceptor antagonist.10 We aimed to compare gabapentin
and memantine in a double-masked crossover treatment
trial for acquired forms of nystagmus, including jerk nys-
tagmus and oculopalatal tremor (OPT), which have not
been previously studied.

Subjects and Methods
Details of the patients studied are summarized in Supplementary
Table 1. Details of study design, drug doses, methods of data
acquisition, and data analysis are available online (see Supple-
mentary Information). We recruited adults of either sex com-
plaining of blurred vision or oscillopsia due to acquired forms of
nystagmus. All patients gave informed consent in accordance
with our institutional review board and the US Food and Drug
Administration. Our study conformed to the Consort statement,
and was registered at ClinicalTrials.gov (#NCT00928954) and
the International Standard Randomised Controlled Trial Num-
ber Register (#57618066).

Patients were evaluated prior to and following treatment
with each drug (Fig 1). At each evaluation, a neuro-
ophthalmologic examination was performed, including monoc-
ular measurements of best-corrected distance visual acuity (re-
corded as the logarithm of the minimum angle of resolution
[logMAR]). Patients estimated the direction and amplitude of
their oscillopsia while viewing a stationary target, and were
asked about visual improvement and side effects while receiving
the drug treatments.

At each evaluation, eye movements were recorded in 3
dimensions using the magnetic search coil technique,1 and me-
dian eye speed was determined, for each eye in turn, during
attempted fixation of a central visual target at 1.2m, a near tar-
get at 20cm, and eccentric targets.

After baseline evaluation, patients were randomly assigned
to take 1 of the 2 drugs. Each drug was given for 2 weeks,
separated by a 2- to 3-week washout period. Gabapentin began
at 1 capsule (300mg) daily for 3 days, then 1 capsule twice daily
for 3 days, then 1 capsule thrice daily for 3 days, and finally 1
capsule 4 times daily (total � 1,200mg/day) for the remaining 5
days. Memantine began at 1 capsule (10mg) daily for 3 days,
then 1 capsule twice daily for 3 days, then 1 capsule thrice daily
for 3 days, and finally 1 capsule 4 times daily (total � 40mg/
day) for the remaining 5 days.

We evaluated our 2 primary outcome measures, median
eye speed and distance visual acuity, by making paired compar-
isons, for corresponding eyes and fixation conditions, before and
during each drug treatment. Because the data were not normally
distributed, we used the Wilcoxon rank sum test for statistical
analysis. Finally, we contacted patients after the trial was com-
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pleted to determine whether they were still taking and benefit-
ting from the drug that suppressed their nystagmus best.

Results
All patients completed the study, but Patient 1 could only
tolerate 20mg/day of memantine and remained on this
dose until re-evaluation. For Patient 3, it was only possi-
ble to record right eye movements and visual acuity, be-
cause of left exposure keratopathy.

Representative records of Patient 1’s nystagmus
prior to and during treatment with each drug are shown
in Figure 2; both drugs reduced median eye speed and
improved visual acuity. Results of both primary outcome
measures are summarized for all patients in Figure 3 and
Supplementary Table 1. Both gabapentin and memantine
significantly decreased median eye speed (p � 0.001),
with gabapentin decreasing it by 32.8% and memantine
by 27.8%, on average. Comparison of median eye speeds
while viewing near and eccentric targets revealed similar
and corresponding decreases for each patient. We tested
for carryover effects by comparing the median eye speeds
prior to initiation of each drug treatment; there was no
overall difference between the pretreatment values (p �

0.05). Only Patient 4 showed a sustained decrease in me-
dian eye speed after receiving the first drug (gabapentin,
Supplementary Fig 1). We tested for a priming effect, due
to the order in which the drugs were given, but there was
no significant effect (p � 0.05). In 2 patients with APN
due to MS, neither drug caused a change in nystagmus
frequency. In patients with OPT, changes in nystagmus
frequency were variable and complex, reflecting the broad
spread of the power spectrum of nystagmus in these pa-
tients.11

Visual acuity improved significantly with both me-
mantine (p � 0.011) and gabapentin (p � 0.02). The
mean improvement was 0.084 logMAR with both drugs.
Correlations between visual acuity and median eye speed
were low (R2 � 0.17), as were correlations between
changes in visual acuity and median eye speed induced by
the drugs.

The effects of the drugs were idiosyncratic and un-
related to the etiology or waveform of nystagmus. The
most common nystagmus form in our study, OPT fol-
lowing brainstem stroke, improved with both gabapentin
and memantine (see Fig 2 and Supplementary Fig 1).
APN due to MS improved with both drugs; superim-
posed upbeat nystagmus in 1 patient was suppressed with
memantine (Supplementary Fig 2). Patients with jerk nys-
tagmus all showed some improvement with 1 or the other
drug; upbeat, upbeat-diagonal, and hemi-seesaw nystag-
mus all improved most with memantine, whereas tor-
sional nystagmus improved most with gabapentin (Sup-
plementary Fig 3).

Reported side effects are summarized in Supplemen-
tary Table 1. In general, gabapentin was most likely to
cause unsteadiness (especially in patients with pre-existing
ataxia), whereas memantine was most likely to cause leth-
argy and drowsiness. However, both drugs were generally
well tolerated, and no exacerbation of symptoms was re-
ported with memantine in the patients with MS.

FIGURE 1: Flow diagram summarizing study design; see
Subjects and Methods for details.
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Eight patients continued to take their preferred drug
following the trial, with ongoing beneficial effects
(follow-up after Exam 4 ranged from 1 to 34 months,
median 19 months); some preferred a reduced dose, to
minimize side effects. One patient spontaneously im-
proved, and 1 with MS preferred gabapentin due to side
effects with memantine (see Supplementary Table 1).

Discussion
We compared the effectiveness of gabapentin and me-
mantine in suppressing acquired forms of nystagmus and
improving vision. We found that both drugs were effec-
tive, with an equal number of patients gaining a better
response with 1 or the other drug.

How do our results compare with previous con-
trolled trials? Anticholinergic agents, such as trihexypheni-
dyl12 and transdermal scopolamine,13 are not effective
treatments. The gamma-aminobutyric acid (GABA)B ag-
onist baclofen was reported to reduce upbeat and down-
beat nystagmus,14 but a trial of baclofen versus gabapen-
tin in 21 patients with acquired nystagmus demonstrated
little effect of either drug on jerk nystagmus; gabapentin,
but not baclofen, suppressed APN in 10 of 15 patients.3

Memantine has been reported to suppress APN in pa-
tients with MS.4,7 It was possible to abolish nystagmus in
some patients by giving 60mg/day, but this also produced
fatigue and dizziness.7 Additionally, memantine is re-
ported to exacerbate MS symptoms.15 In our study, every
patient demonstrated decreased median eye speed due to
1 or the other drug, and both were generally well toler-
ated. Our other primary outcome measure, visual acuity,
also improved with both drugs. Pendular nystagmus, due
to MS or OPT, was improved by both drugs, whereas
jerk nystagmus improved most with memantine. At the
doses we gave, neither drug abolished the nystagmus in
any patient, but symptomatic improvement with 1 or the
other was the rule.

Do our results suggest that 1 drug is better for a spe-
cific form of nystagmus? Four of our patients had pendular
nystagmus due to OPT, with 3 showing a greater improve-
ment with gabapentin than with memantine. Nystagmus in
OPT is thought to be due to synchronized discharge of
neurons in the inferior olivary nucleus (IO) at �2Hz; the
IO pacemaker then induces maladaptive learning by the
cerebellar cortex, which variably causes oscillations of the
eyes and branchial muscles.11 Although gabapentin and

Š FIGURE 2: Representative records of vertical gaze prior to
and during treatment with gabapentin and memantine
from Patient 1; positive values indicate upward move-
ments. Note that this patient was only able to tolerate
20mg/day of memantine.
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memantine might have their effect on the IO pacemaker, a
more likely site is within the cerebellum. Systematic analy-
sis of changes in power spectra of the nystagmus of OPT
may provide further insights into pathogenesis.

Currently, APN associated with MS is thought to
arise from instability in the brainstem-cerebellar neural
network that normally ensures steady eccentric gaze (the
neural integrator),1 to which both GABAergic and gluta-
matergic mechanisms contribute.16,17 Our 2 patients with
APN associated with MS improved with both drugs, with
memantine also suppressing a superimposed upbeat com-
ponent in 1 patient (see Supplementary Fig 2).

Both memantine and gabapentin had effects on jerk
forms of nystagmus. Memantine was more effective in
suppressing upbeat, upbeat-diagonal, and hemi-seesaw
nystagmus, whereas gabapentin was superior for a patient
with torsional nystagmus. Because each of these forms of
nystagmus has a different pathogenesis,1 further studies of
larger patient groups are required to confirm our results.

In summary, we have demonstrated that both gaba-
pentin and memantine can suppress nystagmus and im-
prove vision in patients with a variety of acquired forms
of nystagmus. Whether 1 drug or the other was more ef-
fective was idiosyncratic, but both drugs were generally
well tolerated. Thus, the neurologist should consider both
gabapentin and memantine as therapy for patients with
acquired nystagmus. However, gabapentin may be prefer-
able in MS, because memantine is reported to cause wors-
ening of MS symptoms.15
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Š FIGURE 3: Summary of changes in (A, B) median eye speed
(in degrees per second) and (C, D) distance visual acuity
(expressed as the logarithm of the minimum angle of res-
olution [logMAR]) for all 10 subjects. In A and B, each
point is a comparison of the dimension of each patient’s
nystagmus with the fastest component, measured during
either right or left eye viewing of a stationary target. Data
points lying below the diagonal indicate a reduction of
median eye speed during treatment. In C and D, each
point compares visual acuity of each eye prior to and dur-
ing treatment in each patient. Data points lying below the
diagonal indicate an improvement in visual acuity during
treatment. Comparisons were performed using the Wil-
coxon rank sum test. Significance values are indicated.
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Novel Peptide from Spider
Venom Inhibits P2X3

Receptors and Inflammatory
Pain
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P2X3 purinoreceptors expressed in mammalian sen-
sory neurons play a key role in several processes,
including pain perception. From the venom of the
Central Asian spider Geolycosa sp., we have isolated
a novel peptide, named purotoxin-1 (PT1), which is to
our knowledge the first natural molecule exerting
powerful and selective inhibitory action on P2X3 re-
ceptors. PT1 dramatically slows down the removal of
desensitization of these receptors. The peptide dem-
onstrates potent antinociceptive properties in animal
models of inflammatory pain.

ANN NEUROL 2010;67:680–683

Perception of pain depends on specifically dedicated
receptors and pathways. Pain signaling (nociception)

starts with activation of the peripheral receptors of pri-
mary afferent neurons located in the sensory ganglia. The
central terminals of these cells project to secondary neu-
rons in the dorsal horn of the spinal cord. A compelling
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