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Abstract: Hyperprolactinemia is a frequent consequence of treatment with antipsychotics. 

Earlier studies have indicated that terguride, which is a partial dopamine agonist, reduces 

the prolactin levels that are induced by prolactinemia. Thus, we examined the dose effects of 

adjunctive treatment with terguride on the plasma concentrations of prolactin in patients with 

elevated prolactin levels resulting from antipsychotic treatment. Terguride was concomitantly 

administered to 20 schizophrenic patients (10 males and 10 females) receiving paliperidone 

and risperidone. The dose of terguride was 1.0 mg/day. Sample collections for prolactin were 

conducted before terguride (baseline) and 2–4 weeks after administration. The samples were 

obtained after the morning dose of terguride. The average (± standard deviation) plasma pro-

lactin concentration during terguride coadministration was significantly lower than the baseline 

concentration in females (82.3±37.1 ng/mL versus 56.5±28.5 ng/mL, P0.01) but not in males 

(28.8±18.0 ng/mL versus 26.2±13.1 ng/mL, not significant). Additionally, a significant cor-

relation between the ratio of prolactin reduction and the baseline prolactin concentration was 

identified in males (r
s
=-0.638, P0.05) but not in females (r

s
=-0.152, not significant). Many 

patients complained of various adverse events following terguride administration, such as 

insomnia, agitation, and/or the aggravation of hallucinations. This study suggests that additional 

treatment with terguride decreases the prolactin concentrations in females experiencing high 

prolactin levels as a result of antipsychotic treatment. However, its utility for schizophrenia 

may be diminished because of its low tolerability. 
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Introduction
Hyperprolactinemia is a frequent consequence of treatment with antipsychotic 

agents, which induce increased prolactin concentrations.1,2 The major effects of 

hyperprolactinemia in women include amenorrhea, galactorrhea, loss of libido, 

cessation of normal cyclic ovarian function and occasional hirsutism,1,2 and a 

long-term risk of osteoporosis.3 The effects in men include loss of libido, impotence, 

hypospermatogenesis,1,2 and a long-term risk of low bone density.3

There are several medical strategies that target hyperprolactinemia. Costa 

et al4 reviewed the effects that bromocriptine, cabergoline, cyproheptadine, aman-

tadine, and selegiline had on sexual dysfunction in patients who were treated with 

antipsychotics and suggested that this effect was most likely caused by hyperpro-

lactinemia. The primary mechanisms of bromocriptine and cabergoline involve a direct 
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dopamine agonistic profile. Amantadine causes an increase in 

dopamine release and reduced dopamine and noradrenaline 

reuptake into synaptic terminals, whereas selegiline is a selec-

tive monoamine oxidase B inhibitor. All of these drugs have 

dopamine agonistic effects.4 However, because psychotic side 

effects have been demonstrated with these medications, their 

utility for schizophrenia has been limited to date. 

Terguride, a 9, 10-transdihydrogenated derivative of the 

ergot alkaloid lisuride, has been reported to exhibit both 

agonistic and antagonistic pharmacological effects at the 

dopamine D2 receptors, depending on the locations and 

states of the receptors.5–8 Similarly to D2 agonists, such 

as bromocriptine, terguride inhibits the hypersecretion 

of prolactin in reserpinized rats at low doses, which sug-

gests a potent agonistic action on the pituitary dopamine 

D2 receptors.6 However, unlike D2 agonists, terguride does 

not induce stereotypy or hyperlocomotion at high doses in 

rats compared with bromocriptine,8 which suggests that it 

does not stimulate the postsynaptic D2 receptors in the cen-

tral dopaminergic systems. There have been several reports 

supporting the significant lowering effect of terguride on 

the prolactin levels in hyperprolactinemic women due to 

prolactinoma9–13 and showing that this effect of terguride was 

dose-dependent and that the treatment was well-tolerated. 

When coadministered with antipsychotics, terguride may 

bind to the dopamine receptor more robustly and act as 

a dopamine receptor agonist in an antipsychotic-induced 

hypodopaminergic state. To our knowledge, there is little 

information regarding the effect of terguride on hyperpro-

lactinemia during antipsychotic treatment.

Thus, the present study aimed to determine the effects of 

an additional treatment with terguride, which is a dopamine 

partial agonist, on prolactin concentrations and the associ-

ated sexual dysfunctions that are induced by antipsychotics 

in schizophrenia patients.

Methods
Twenty-three outpatients (10 males and 13 females) who 

fulfilled the criteria for schizophrenia (paranoid type in 

20 cases and undifferentiated type in three cases) according 

to the Diagnostic and Statistical Manual of Mental Dis orders, 

fourth edition participated in this study. Three female patients 

were withdrawn from this study at their own requests several 

days after the 1.0 mg/day dose of terguride coadministration 

was initiated because they felt uncomfortable. The character-

istics of the subjects, such as age, body weight, and duration 

of illness, are shown in Table 1. The study was approved 

by the Hirosaki University Ethics Committee, and written 

informed consent to participate in this study was obtained 

from the patients. 

Prior to terguride coadministration, the subjects had 

received paliperidone once per day (8 am) in 16 cases 

and risperidone once per day (8 pm) in four cases. The 

median (range) doses of paliperidone and risperidone 

were 6 (3–12) mg/day and 4.5 (3–6) ng/day, respec-

tively. The coadministered drugs included flunitrazepam 

(2–4 mg/day) in eight cases, biperiden (3–6 mg/day) in 

seven cases, sennoside (12–36 mg/day) in five cases, and 

diazepam (2–6 mg/day) in one case. We fixed the doses of 

these coadministered drugs throughout the study period. 

We confirmed that the female patients did not receive oral 

contraceptives. There were seven premenopausal and three 

postmenopausal females in our study, including four patients 

who had menstrual abnormalities. Terguride (0.5 mg twice 

per day at 8 am and 8 pm) was coadministered to all subjects 

for the first 2–4 weeks according to a product attachment 

document from the pharmaceutical company. The plasma 

sample collections for determining prolactin concentrations 

were performed before and 2–4 weeks after terguride coad-

ministration at 10–11 am.

On the same day as the blood samplings, sexual dys-

function side effects were evaluated using seven items from 

the Udvalg for Kliniske Undersøgelser side-effect rating 

scale.10 Two investigators (one male and one female), who 

Table 1 characteristics of subjects

Males (n=10) Females (n=10)

age (years) 42.5 (9.0) 43.3 (12.4)
height (cm) 167.9 (5.4) 154.7 (2.9)*
Body weight (kg) 72.2 (9.0) 55.1 (6.3)*
Duration of illness 
(years)

15.0 (6.6) 14.9 (5.2)

Duration of current 
medication (months)

26.4 (11.2) 27.0 (13.1)

antipsychotic  
dose (mg/day)

Paliperidone 7.7 (3.2) 7.7 (3.2)
risperidone 6 4.3 (1.2)

Prolactin levels (ng/ml)
Before terguride 28.8 (18.0) 82.3 (37.1)**
after terguride 26.2 (13.1) 56.5 (28.5)**

adverse event 
(number)

anxiety 0 2
agitation 2 1
insomnia 0 1
hallucination 1 2
sedation 1 1

Notes: Data include mean (standard deviation). *P0.001, compared with males. 
**P0.01, compared with males.
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were blind to the drug regimens and expected consequences of 

the administered drug concentrations, performed these clinical 

assessments. The investigators recorded information on the 

following items: sexual side effects (increased or diminished 

sexual desire, erectile, ejaculatory, or orgasmic dysfunction, 

and vaginal dryness) and other reproductive side effects (men-

orrhagia, amenorrhea, galactorrhea, and gynecomastia).

The plasma concentrations of prolactin were quantified 

using an enzyme immunoassay (IMX Prolactin Dinapack; 

Dainabot Ltd., Tokyo, Japan). The normal ranges for prolactin 

for men and women are 3.6–12.8 ng/mL and 6.1–30.5 ng/mL, 

respectively. The intraassay and interassay coefficient varia-

tion values were both less than 5.6% at plasma concentrations 

of 8.0 ng/mL, 20.0 ng/mL, and 40.0 ng/mL. The limit of 

detection for prolactin was 1.0 ng/mL.

Student’s t-tests were used to compare the patient data, 

including the prolactin concentrations before and after tergu-

ride, between males and females. Paired t-tests were used to 

compare the plasma concentrations of prolactin before and 

during terguride treatment. Spearman correlation analyses 

were used to assess the correlation between the degree of 

prolactin reduction and the baseline prolactin concentration. 

A P-value 0.05 was regarded as significant. We used SPSS 

21.0 for Windows (SPSS Japan Inc., Tokyo, Japan) for the 

statistical analyses. 

Results
The prolactin concentrations before and after the terguride 

treatment in females were both significantly higher than 

those in males, although there were no differences in the 

characteristics of the subjects except height and body weight 

between males and females (Table 1). Therefore, sex-specific 

data analyses were conducted.

Terguride significantly decreased the plasma concentra-

tions of prolactin in all subjects (mean ± standard deviation: 

55.5±39.5 ng/mL versus 41.4±26.6 ng/mL, P0.01). The 

average prolactin plasma concentration during terguride 

coadministration was significantly lower than the baseline in 

females (82.3±37.1 ng/mL versus 56.5±28.5 ng/mL, P0.01) 

but not in males (28.8±18.0 ng/mL versus 26.2±13.1 ng/mL, 

not significant) (Figure 1).

Overall, a significant correlation between the degree of 

prolactin reduction and the baseline prolactin concentration 

was identified (r
s
=-0.583, P0.01). This correlation was 

Figure 1 individual changes in prolactin concentrations before and after the adjunctive administration of terguride in males (left) and females (right).
Abbreviation: ns, not significant.
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observed in males (r
s
=-0.638, P0.05) but not in females 

(r
s
=-0.152, not significant) (Figure 2).

Of the 23 patients, including the dropout cases, approxi-

mately half complained of various adverse events after 

terguride administration, such as agitation in five cases, 

insomnia in two cases, anxiety in three cases, deterioration 

of hallucinations in three cases, and sleepiness and/or fatigue 

in two cases. No patients showing improvement in negative 

symptoms were observed. No adverse events were reported 

in ten cases, but six of these individuals wanted to withdraw 

from the study 4 weeks after terguride administration. Finally, 

terguride was maintained in four patients. An improvement 

in sexual dysfunction, such as erectile, ejaculatory, and 

orgasmic dysfunctions, was reported in two males, in whom 

the prolactin concentration decreased from 50.3 ng/mL to 

39.0 ng/mL and from 55.1 ng/mL to 36.0 ng/mL, respec-

tively, during terguride administration. The remaining 

patients did not report any changes in sexual function.

Discussion
The results of the present study demonstrated that the 

additional treatment with terguride in patients taking 

antipsychotics induced a significant decrease in the plasma 

concentrations of prolactin in women but not in men. These 

findings represent the first report to suggest that terguride 

has a significant effect on prolactin concentrations that have 

been elevated by antipsychotics, although this phenomenon 

was observed to be sex-specific.

Terguride is a potent partial dopamine D2 agonist.5–8 Based 

on its pharmacology, this medication may be an ideal adjunc-

tive treatment for secondary hyperprolactinemia. Its pharma-

cological profile is similar to that of aripiprazole. The percent 

decrease in prolactin levels that was observed in the controls 

during terguride coadministration was comparable with that 

induced by aripiprazole. The effects of additional treatment 

with aripiprazole on schizophrenic patients with antipsychotic-

induced hyperprolactinemia have been demonstrated in many 

studies,14–27 although aripiprazole is more commonly used 

alone. We reported a dose-dependent effect of the concomitant 

administration of aripiprazole in schizophrenic female patients 

with hyperprolactinemia. The 3 mg/day dose of aripiprazole 

induced a significant reduction in prolactin levels, but this effect 

plateaued at doses of 6 mg/day of aripiprazole. However, this 

combination of antipsychoics should be avoided because wors-

ening of cognitive function has been demonstrated in adjunctive 

treatment with aripiprazole,28 and the simplification of antipsy-

chotics has been shown to enhance cognitive function.29 

Terguride reduced prolactin concentrations in females, 

whereas it did not alter these concentrations in males. 

Although we do not have a clear explanation for this sex-

specific difference, it may be attributable to the different 

prolactin concentrations that exist in males and females 

before concomitant terguride treatment. In males with 

relatively low prolactin concentrations at the baseline com-

pared with females, terguride might increase the prolactin 

concentrations, most likely because of its partial dopamine 
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agonistic property. However, plasma prolactin levels are 

easily influenced by a variety of factors such as stress. In 

contrast, terguride decreased prolactin concentrations in all 

of the females with higher concentrations at baseline, which 

was most likely because of its partial dopamine antagonistic 

property. In fact, an inverse correlation between the ratio of 

prolactin change and baseline prolactin levels was identified 

in this study using analysis with total subjects as well as using 

analysis with male subjects.

In this study, erectile, ejaculatory, or orgasmic dysfunc-

tions were ameliorated in two males, which was most likely 

due to of the reduction in prolactin concentrations that 

occurred during the terguride treatment. Therefore, it may 

be regarded as a potential therapy in patients with sexual 

dysfunction that is induced by antipsychotics. However, the 

frequency of adverse effects associated with terguride was 

very high in this study, whereas almost no side effects of 

aripiprazole were observed,27 suggesting that the utility of 

terguride in schizophrenia may be diminished because of its 

low tolerability. This discrepancy may be explained by the 

difference in dopamine agonistic activity between terguride 

and aripiprazole. Compared with aripiprazole, terguride 

has a higher affinity for the dopamine receptor and acts as 

a partial dopamine agonist, and it has been suggested that 

the intrinsic activity of terguride at the human dopamine 

D2 receptor is 1.4–1.6 times stronger than aripiprazole.30 The 

intrinsic activity of terguride has been reported to be 42% 

at dopamine receptors, while the similar intrinsic activity of 

aripiprazole has been estimated at 17%.31 

There were several limitations in this study. First, the design 

of study was not well established. The number of subjects in 

this study was small (n=20), and there was no placebo. There 

was also no indication of the measures of psychopathology or 

of the side effects. We did not confirm whether the terguride 

dose (1.0 ng/mL) was lower or higher than ideal to minimize 

hyperprolactinemia. Moreover, the study period of 2–4 weeks 

may have been too short to confirm the effects of the additional 

treatment with terguride on menstrual irregularities and dis-

turbances. The baseline prolactin levels were not very high. 

Finally, the plasma terguride concentrations were not mea-

sured. The combination of terguride and antipsychotics could 

cause a drug–drug interaction, although whether both drugs are 

substrates of CYP2D6 and CYP3A4 is not known.32 Therefore, 

further studies such as multicenter, double-blinded placebo-

controlled trials are required to confirm our findings. 

In conclusion, this study indicated that additional treat-

ment with terguride decreased prolactin concentrations that 

have been elevated by antipsychotic treatments in females 

but not in males. However, terguride’s clinical utility may 

be diminished because of its adverse effects.
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