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Objective: The goal of this study was to evaluate the effects of

the addition of tandospirone, a serotonin-1A (5-HTq4) agonist,
to ongoing treatment with typical antipsychotic drugs, on two

cognitive domains that are relevant to functional outcome in
patients with schizophrenia.

Method: Twenty-six patients with schizophrenia who were re-
ceiving stable doses of typical antipsychotics were randomly as-
signed to adjunctive treatment with 30 mg/day of tandospirone
or placebo for 6 weeks. Executive function and verbal memory
as well as psychopathology were assessed at baseline and after
6 weeks.

Results: Both cognitive measures improved significantly in the
patients who received tandospirone; subjects who did not re-
ceive tandospirone showed no change. There was no significant
change in psychopathology ratings in either group.

Conclusions: The results suggest the usefulness of 5-HTq4 ago-
nists for enhancing some types of cognitive performance and
possibly social and work function in patients with schizophrenia.

(Am J Psychiatry 2001; 158:1722-1725)

C ognitive functions such as memory, executive func-
tion, and attention are impaired in patients with schizo-
phrenia (1) and are predictive of vocational and social out-
come (2). Among the domains of cognitive function,
secondary verbal memory and executive function have
been suggested to be major predictors of functional out-
comes in patients with schizophrenia (2, 3).

Although typical antipsychotic drugs such as haloperi-
dol have minimal influence on cognitive function, recent
studies (3, 4) have shown that atypical antipsychotic drugs
such as clozapine, risperidone, and olanzapine enhance
cognitive performance in patients with schizophrenia. Fa-
cilitation of cortical dopaminergic and cholinergic output
may contribute to the ability of these agents to improve
cognitive function (3, 5).

Serotonin-1A (5-HT;a) receptor agonists have been
shown to enhance dopaminergic and cholinergic neu-
rotransmission in the cortex and/or hippocampus (6, 7).
There is also evidence from postmortem studies indicat-
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ing abnormalities in 5-HT;5-receptor-mediated transmis-
sion in the cortical region in patients with schizophrenia
(8). We have previously reported (9) that the azapirone de-
rivative tandospirone, a selective 5-HT4 agonist that is
used as an anxiolytic (10), improved logical memory and
verbal paired associates in patients with schizophrenia in
an open clinical trial.

The aim of this study, therefore, was to determine whether
the addition of tandospirone to treatment with typical anti-
psychotic drugs has a beneficial influence on executive
function and secondary verbal memory in patients with
schizophrenia.

Method

Participants for this study were 26 outpatients meeting DSM-IV
criteria for schizophrenia treated at Toyama Medical and Pharma-
ceutical University Hospital. All of the subjects had been treated
with small-to-moderate stable doses of typical antipsychotic
drugs (haloperidol, N=23; sulpiride, N=2; pimozide, N=1) and bi-
periden as an antiparkinsonian agent for at least 3 months (Table
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TABLE 1. Demographic and Clinical Data for Patients With Schizophrenia Treated With Typical Neuroleptics Plus Either

Tandospirone (N=15) or Placebo (N=11)

Patients Given

Patients Given Analysis of Variance (df=1, 24)

Placebo Tandospirone Group Effect  Time-by-Group Interaction
Variable Mean SD Mean SD F p F p
Age (years) 31.8 94 278 6.3 1.53 n.s.
Duration of illness (years) 7.5 5.4 6.3 43 040 n.s.
Age at onset (years) 241 10.8 21.5 4.7 0.54 n.s.
Education (years) 13.6 22 125 1.7  1.87 n.s.
Baseline WAIS-R scores
Vocabulary 8.7 4.5 7.1 31 0.82 n.s.
Block design 9.3 3.4 8.8 3.6 0.14 n.s.
Neuroleptic dose (mg/day)? 215 230 250 245 0.12 n.s.
Biperiden dose (mg/day) 3.9 2.4 3.6 1.8 0.07 n.s.
BPRS
Total 0.46 n.s. 0.00 n.s.
Baseline 18.9 8.7 16.8 9.0
6 weeks 16.6 8.9 14.3 9.3
Positive subscale 1.71 n.s. 0.05 n.s.
Baseline 6.4 34 4.4 4.0
6 weeks 5.3 4.5 3.6 3.8
Negative subscale 0.77 n.s. 0.21 n.s.
Baseline 4.2 3.0 5.4 3.4
6 weeks 3.5 3.3 4.4 2.8
Simpson-Angus Rating Scale 0.00 n.s. 0.02 n.s.
Baseline 1.4 1.6 1.5 2.2
6 weeks 1.4 2.1 1.4 1.6
Wisconsin Card Sorting Test
Number of categories? 0.25 n.s. 7.17 0.02
Baseline 4.6 1.7 3.5 2.0
6 weeks 4.6 2.1 5.1 0.9
Percent perseverative errors 0.15 n.s. 0.88 n.s.
Baseline 30.1 243 333 24.4
6 weeks 37.0 22.5 28.7 17.2
Wechsler Memory Scale—Revised verbal memory composite© 0.24 n.s. 10.82 0.003
Baseline 481 18.1 46.1 19.5
6 weeks 53.1 203 624 18.7

a Chlorpromazine equivalents.

b Significant difference between baseline and 6 weeks for tandospirone patients (F=16.94, df=1, 24, p<0.001).
¢ Significant difference between baseline and 6 weeks for tandospirone patients (F=53.14, df=1, 24, p<0.0001).

1). Diagnosis was made by two experienced psychiatrists using the
Structured Clinical Interview for DSM-IV based on the patient’s
current mental status and a review of all medical records. Patients
with an axis I diagnosis other than schizophrenia were excluded.
Exclusionary criteria also included a history of any alcohol or sub-
stance abuse, epilepsy, brain damage, or neurological disorders
and the presence of cardiovascular or metabolic disease. After
complete description of the study to the subjects, written in-
formed consent was obtained.

At baseline, executive function and verbal memory were
evaluated with the Wisconsin Card Sorting Test (the number of
categories and the percent of perseverative errors) (11) and the
verbal memory composite score (logical memory I and verbal
paired associates I) from the Wechsler Memory Scale—Revised
(WMS-R) (12), respectively, by a well-trained clinical psycholo-
gist who was blind to the medication status of the subjects. The
18-item version of the Brief Psychiatric Rating Scale (BPRS) (0-
6 scale) (13) and the Simpson-Angus Rating Scale (14) were
completed at the time of the psychological testing by experi-
enced clinical psychiatrists who were blind to the subjects’
medication status and to the results of the neuropsychological
assessment. The intraclass correlations for these measures
were higher than 0.80. For evaluation of baseline verbal and
performance IQ, the WAIS-R Vocabulary and Block Design sub-
tests were performed.

Patients were randomly assigned to receive tandospirone, 30
mg/day (9, 10) (10 mg t.i.d. in powder form mixed with lactose), or
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placebo (lactose alone) for 6 weeks. Fifteen patients (nine men
and six women) were given tandospirone; 11 patients (six men
and five women) were given placebo. All other psychotropic med-
ications were continued unchanged.

Scores on the Wisconsin Card Sorting Test, WMS-R, BPRS (to-
tal, positive subscale, and negative subscale) and Simpson-Angus
Rating Scale were obtained again after 6 weeks of tandospirone or
placebo administration. The changes in the scores of these mea-
sures for the two groups were compared by using repeated mea-
sures analysis of variance with treatment (tandospirone versus
placebo) as a between-subject factor and time (baseline versus
week 6) as a within-subject factor. Our main interest was in find-
ing any existing interaction effects of treatment over time; subse-
quent post hoc tests were also conducted. Significance was con-
sidered when the p value was less than 0.05.

Results

All 26 patients completed the 6-week trial; there was no
clinically significant side effect attributable to the addition
of tandospirone. The mean age, duration of illness, age at
onset of illness, education, scores on the WAIS-R subtests,
and doses of neuroleptics (in chlorpromazine equivalents)
or biperiden did not differ significantly between the two
groups (Table 1). There were no significant group differ-
ences in the baseline scores on the BPRS (total, positive
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subscale, and negative subscale), Simpson-Angus Rating
Scale, Wisconsin Card Sorting Test (the number of catego-
ries and percent of perseverative errors) or WMS-R verbal
memory composite score (Table 1).

Significant time-by-group interaction effects were
noted for the Wisconsin Card Sorting Test categories and
WMS-R verbal memory composite score: patients who
had received tandospirone performed better at 6 weeks
than at baseline for these measures (with effect sizes of
0.63 and 0.70, respectively), but no significant change was
found for patients receiving placebo (Table 1). There was
no significant time-by-group interaction effect or main ef-
fect of time for the BPRS (total, positive subscale, negative
subscale), Simpson-Angus Rating Scale, and Wisconsin
Card Sorting Test percent of perseverative errors.

Discussion

The addition of tandospirone to ongoing treatment
with typical antipsychotic drugs for 6 weeks was found to
improve executive function, as indicated by improve-
ment in the Wisconsin Card Sorting Test categories, and
verbal memory without causing significant changes in
psychopathology or extrapyramidal symptoms in pa-
tients with schizophrenia. The effect sizes of both cogni-
tive measures were in the moderate range. The absence
of improvement in the group given placebo rules out the
possibility of a practice effect. The lack of change in psy-
chopathology suggests that the improvement in the cog-
nitive measures could result from a primary effect on
cognition and was not secondary to decreased positive or
negative symptoms. The observed effect of tandospirone
on verbal memory confirms the results of our previous 4-
week trial (9).

Pharmacological manipulations of dopamine, norepi-
nephrine, acetylcholine, or glutamate neurotransmitter
systems have been suggested to demonstrate cognition-
enhancing potential in schizophrenia (15). The effective-
ness of 5-HT;4 agonists for ameliorating cognitive im-
pairment is consistent with the 5-HT;5 partial agonist
properties of several atypical antipsychotics, including
clozapine, quetiapine, and ziprasidone (16, 17). The
present findings may have implications for improving
cognition and possibly social and work function in pa-
tients with schizophrenia who continue to receive typical
antipsychotic drugs.

Some limitations of the present study need to be consid-
ered. First, this is a small study of relatively short duration,
raising the possibility of a type II error on some measures
examined. A longer trial with a larger number of subjects
may have detected significant changes in, for example,
psychopathology. Second, it would be worthwhile to de-
termine if improvement persists or even increases with a
longer duration of treatment.
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