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Abstract: Problem statement: The literature is reviewed and supports a strong anecdotal relationship 
between bromocriptine use and psychosis. It is well known that any interference with brain amino acid 
levels is likely to lead to disorder. Our previous research has shown that bromocriptine produced 
significant changes in the heart and kidneys amino acid contents. It has been confirmed that the brain 
amino acids concentrations are influenced by plasma amino acid levels. Therefore, it is the thought of 
interest to investigate the effect of bromocriptine, sulpiride or their combination on the brain and 
plasma amino acid concentrations of rat. Approach: The influence of chronic treatment with 
bromocriptine 20 mg kg day−1 i.p, sulpiride 20 mg kg day−1 i.p. or their combination bromocriptine 
20 mg kg day−1 i.p + sulpiride 20 mg kg day−1 i.p. for 6 weeks on free amino acids in the brain and 
the plasma of rats were carried out. The amino acids were quantified using the LKB 4400 Amino Acid 
Analyzer and the Hami1ton’s amino acid calibration standards. Results: Bromocriptine significantly 
decreased the plasma content of glutamic acid, glycine and alanine. (p<0.05, n = 7). Sulpiride did not 
affect basal or bromocriptine-induced changes in the plasma amino acid concentrations. Also, results 
indicate that bromocriptine decreased the brain content of taurine, glycine and aspartic acid. The mean 
% decreases were 40±3, 55±6 and 30±4 respectively (p<0.01, n = 7). Sulpiride prevented the decreases 
in glycine and aspartic acid only. Conclusion: This study provided evidence for the possible 
involvement of some amino acids in mediating some actions of bromocriptine. Our previous results 
presented evidence for the antagonistic effect of taurine on some bromocriptine-induced actions that 
probably involve activation of 5-HT receptors. As a result, bromocriptine-induced depletion of brain 
taurine, which involved activation seretonergic receptors, may underlie the appearance of some side 
effects of bromocriptine such as hallucinations in Parkinson’s patients. Thus, bromocriptine induced 
hallucination is related to non dopaminergic action. Further, the results direct the attention to the 
possible involvement of glycine, aspartic and glutamic in bromocriptine induced schizophrenia. This 
study indicates that different mechanisms of the etiology of schizophrenia which are not possible based 
upon dopaminergic mechanism alone. 
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INTRODUCTION 
 
 Bromocriptine (2-bromo-a-ergocriptine) is an ergot 
polypeptide derivative that combines with dopamine 
receptors in various tissues (Johnson et al., 1976). 
Dopamine agonist drugs are the treatment of choice for 
most patients with hyperprolactinemia (Ho and Thorner, 
1988; Crosignani and Ferrari, 1990). Bromocriptine has 
been the reference compound and effectively suppresses 
prolactin secretion, restores gonadal function and shrinks 

prolactinomas (Vance et al., 1984). Sulpiride is an 
antipsychotic drug that acts as a selective blocking agent 
of pre-and post dopamine receptors (Alander et al., 
1980). Bromocriptine is be1ieved to decrease plasma 
prolactin levels by activating central dopaminergic 
receptors in various mammals (Brooks and Welsch, 
1974). A single injection of the compound into rats in-
duced a decrease in plasma prolactin levels that lasted 
several days, albeit it’s short half-life in the plasma 
(Brooks and Welsch,  1974). This has been attributed to 
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the accumulation of the compound in the pituitary 
(Thorner et al., 1980). It is possible that the compound 
may have affected the synthesis and/or release of some 
stable endogenous compounds. Likely, candidates are 
the brain amino acids. This assumption is based on the 
knowledge that both taurine and glycine stimulate 
prolactin release in rats (Scheibel et al., 1980; Banzan 
and Donoso, 1983). Also, its current uses include the 
treatment of Parkinson’s disease, postpartum ablation, 
prolactionmas, acromegaly and amenorrhea and 
galactorrhea secondary to neuroleptic use (Abu-Jayyab, 
1991). It has often been reported to produce psychiatric 
side effects such as confusion, hallucinations and 
delusions (Boyd, 1995). The literature is reviewed and 
supports a strong anecdotal relationship between 
bromocriptine use and psychosis (Boyd, 1995). It is 
well known that any interference with brain amino acid 
levels is likely to lead to psychiatric disorder (Bruinvels 
and Pepplinkhuizen, 1984; Altamura et al., 1995; 
Levine et al., 2000; Buchanan et al., 2007). Our 
previous research has shown that bromocriptine 
produced significantly changes in the heart and kidneys 
amino acid contents (Ageel et al., 1987). It has been 
confirmed that the brain amino acids concentrations are 
influenced by plasma amino acid levels (Cotman et al., 
1987; Voog and Eriksson, 1992). Therefore, it is 
thought of interest to investigate the effect of 
bromocriptine, sulpiride or their combination on the 
brain and plasma amino acid concentrations of rat.  
 

MATERIALS AND METHODS 
 
Animals: Male Sprague-Dawley rats weighing from 170-
200 g, were selected in this study. The rats were housed in 
groups (three or four in standard polypropylene cage) and 
maintained under standard laboratory conditions at an 
ambient temperature of 23±2°C, relative humidity 
50±15% and normal photo period (12 h dark/12 h 
light). Commercial pellet diet (manufactured by Grani 
Siols and Flour Mills Organization Feed Mill) and 
water were provided ad libitum.  
 
Treatment of the animals: Rats were randomly 
divided into 4 groups, each consisting of 7 animals. All 
animals were injected I.P. daily for 6 weeks as follows: 
group 1, received bromocriptine mesylate 20mg kg−1, 
group 2, received sulpiride 10 mg kg−1; group 3, 
received bromocriptine mesylate 20 mg kg−1 + sulpiride 
20 mg kg−1 and group 4: (Control group), received a 
saline solution (vehicle). Drugs were dissolved in 
pyrogen-free Distilled water. A few drops of diluted 
HCI were used to enhance the solubility of sulpiridc. 
Prior to drugs administration the body weights of the 

rats were determined and appropriate dose of each drug 
per kg was then added. 
 
Preparation of the brain tissues for amino acids 
analysis: To prepare tissue homogenates for free amino 
acid determination, after treatments, animals in the 
various groups (n = 7) were anaesthetized with ether, 
the” thorax was opened rats were stunned and 
decapitated the thorax and abdomen were immediately 
opened. The skulls were quickly opened and the whole 
brains removed. Each organ was quickly excised and 
washed in ice-cold Krebs buffer to remove any traces of 
blood. Brain tissues were blotted dry on (Whatman) 
filter paper and weighed. To each sample 5 mL of 0.9% 
saline  ere  added  and  tissues homogenized   for 30-
120 sec. (HY-Homogenizer, FRG). Homogenates were 
then  centrifuged at 10,000 rpm (MSE Centrifuge)) for 
20 min at 4°C. The total volume of each supernatant 
was noted and 1 mL was removed from each sample 
and placed in centrifuge tubes. To each sample, 50 mg 
of 5’-sulphosalicylic acid were added, mixed and 
incubated in the cold room at 4°C for 1 h. The PH 
adjusted  samples   were   further   centrifuged  at 
15,000 rpm in an ultra centrifuge (Epperdorf, Gateau, 
5414), for 20 min. in the cold room. The supernatant 
fractions were then removed and adjusted to PH 2.2 
with LiOH solution (buffer F). The final volume was 
adjusted for 1/2 dilution. The final results for amino 
acids were multiplied by 2 to account for the dilution 
factor. About 40 µL aliquots of the samples were 
injected into the capsules and loaded on the LKB 4400 
Amino Acid Analyzer (Biochrom Ltd., Cambridge, 
England). The concentrations of the free amino acids 
recorded on chromatograms were calculated with a 
LKB 2220 integrator. The concentrations of amino 
acids in the brain tissue were expressed as umol/100 g 
wet tissue (Block et al., 1966). 
 
Collection and preparation of the plasma for amino 
acid determinations: At the end of the 6 weeks 
experimental period, other groups of animals were 
anaesthetized with ether and 5 mL blood were drawn by 
cardiac puncture, via a 10 mL plastic syringe and 
transferred to EDTA Vacutainer tubes. The blood was 
then mixed with EDTA-anticoagulant in the tubes and 
centrifuged at 1000 × g for 5 min. The plasma was 
immediately separated and the free amino acids were 
determined (Block et al., 1966) after deproteinization of 
plasma. Processing the plasma samples required 
adding 1 mL plasma to a bullet centrifuge tube 
containing 50 mg 5’ sulphosalicylic acid, this was then 
vortex mixed thoroughly, incubated at 4°C for 60 min, 
then spun at 10000 × g (MSE Centrifuge) at 4°C for 
20 min. A 200 µL aliquot was PH adjusted to 2.2 using 
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LiOH (buffer F). Usually, 100 µL of buffer F is 
sufficient. The final volume was then adjusted to give a 
1:2 dilution by adding a further 100 µL of loading 
buffer to the supernatant. Finally, 40 µL of PH adjusted 
sample was injected into the capsule, which delivered 
that sample into the amino acid analyzer system; in this 
case the LKB 4400 amino acid analyzer (Biochrom 
Ltd., Cambridge, England). Connected with a LKB 
2220 integrator. The free amino acids were quantitated 
using standard amino acids as detailed in the LKB 
manual. The concentrations of amino acids in plasma 
were expressed as nmol mL−1. 
 
The analytical column: The chromatographic column 
used was made of stainless steel (200 × 4.6 mm) packed 
with cation exchange u1tropac-8 Resin, Lithium form. 
(Sulfonated polystyrene Resin, No. L320, 8+0.5 um, 
known as the Golden Column (LKB). 
 
Elution of the amino acids: The free amino acids were 
eluted using five Lithium citrate buffers in series as 
described in the LKB Manual. These were buffer A 
0.2 M. pH 2.8; buffer B 0.3 M. pH 3; buffer C 0.6 M. 
pH 3.02; buffer D 1.0 M, pH 3.45 and buffer E 1.6 M. 
pH 3.3. After chromatography of each sample, the 
column was automatically regenerated with 0.3 M Li 
OH pH 3.3. The time required to elute all amino acids 
and other ninhydrin positive compounds in each sample 
was 140 min.  
 
Parameters of analysis: Flow rates for buffers and 
ninhydrin were 25 and 45 mL h−1 respectively. The 
pressures used were 38 for the buffers. About 49 for 
ninhydrin and 6 bars for the reaction coi1. Column 
temperatures were T1 = 34. T2 = 61 and T3 = 75. Chart 
speed was120 nm h−1.  
 
Retention time reproducibility: In order to assess the 
retention time reproducibility of the analysis procedure 
a series of amino acids calibration standards were sepa-
rated and retention times for each amino acids separated 
was measured using an LKB 4440 Ultra data system. 
The mean ± SEM retention time for each amino acids 
were calculated and the percentage variation in 
retention times were also calculated. 
 
Efficiency of the extraction procedure: To assess the 
efficiency of the extraction procedure used in this 
study, known quantities of standard amino acids (n = 3) 
were exposed to the same extraction procedure to which 
the tissues were exposed. The obtained peaks were then 
compared with the peaks obtained from untreated 
amino acids standards. The percentage of efficiency of 
the extraction procedure for each amino acid was then 
calculated. 

Statistical analysis: All the data were subjected to 
statistical analysis using student’s t-test for non-paired 
samples and comparative values were considered 
statistically significant for p-values<0.05 (Sokal and 
Rholf, 1981). 
  

RESULTS 
 
Reproducibility of the retention times for the amino 
acids: The retention times mean ± SEM (n = 7) for the 
major of the free amino acids analyzed are shown in 
Table 1. The percentage variation ranged from ±0.1% 
for taurine and GABA to ±0.8% for aspartic acid.  
 The amino acids which were detected by LKB 
4400 Amino Acid Analyzer using the Gold Colum. 
 
Percentage recovery of the free amino acids: Analysis 
of known concentrations of standard Amino acids 
exposed to the same extraction procedure as the tissues 
showed that the percentage recovery for the various 
amino acids a ranged from 97.5±1.0 for glycine to 99±1 
taurinc, other amino acids were within this range.  
 
Table 1: List of amino acids and retention times of physiological 

calibration standards (Hamilton-type P-AN and P-B) used 
with LKB 4400 amino acid analyzer 

Amino Acid Retention time 
Taurine 7.39±0.65 
Phosphethanolamine 8.38±0.80 
Urea 10.34±0.34 
Aspartate 17.19±1.04 
Threonine 23.42±0.76 
Serine 25.29±0.67 
Glutamate 29.02±1.23 
Glutamine 31.82±1.03 
Sarcosine 35.90±1.15 
α-Amino Adipate 39.42±0.82 
Proline 41.46±0.82 
Glycine 43.37±0.43 
Alanine 44.72±0.69 
Homocystine 47.47±0.78 
Valine 49.86±1.09 
Cystine 52.56±0.65 
Methionine 57.10±1.09 
Cystathionine 59.29±o.43 
Isoleucine 61.91±1.09 
Leucine 64.71±1.32 
Tyrosine 72.12±1.60 
Phenylalanine 75.57±0.76 
ß-Amino Isobutyrate 77.84±1.87 
Ethanolamine 86.99±1.09 
Ammonia 89.59±1.78 
Ornithine 98.68±1.32 
Lysine 102.69±1.98 
1-methyl Histidine 105.37±156 
Histidine 106.88±0.45 
3-methyl Histidine 111.49 ±1.90 
Anserine 114.91 ±0.76 
Carnosine 119.10±1.45 
Arginine 126.34±1.87 
Means ± SEM, n = 7 



Am. J. Pharm. & Toxicol., 5 (1): 34-41, 2010 
 

37 

 
 
Fig. 1: Free amino acid levels in the brain and plasma 

of the rats; (Values are mean ± SEM, n = 7); 
(nmoles mL−1 wet tissue) 

 

 
 
Fig. 2: Free amino acid levels in the brain and plasma 

of the rats; (Values are mean ± SEM, n = 7); 
(µmol g−1 wet tissue) 

 
Table 2: Free amino acid levels in the brain and plasma of the rats 
Amino Acid Brain Plasma  
Taurine  4.40±0.23 72±8 
Aspartate  1.42±0.08 16±1 
Threonine  0.45± 0.05 198±21 
Serine  0.58±0.03 153±21 
Aspn  0.14±0.01 82±8 
Glutamate  9.10±0.73 242± 22 
Glutamine 3.21±0.1 Not detected 
Alpha-amino adipic 0.25±0.02 Not detected 
Glycine 1.33±0.10 260± 11 
Alanine 0.61±0.03 341± 13 
GABA 2.19±0.10 Not detected 
(Values are mean ± SEM, n = 7); (µmol g wet tissue for brain and 
nmol mL−1 in plasma) 
 
Table 3: Effect of Bromocriptine (B) and Sulpiride (S) on some free 

amino acid content of the brain of rats 
Amino Acid C B B + S S 
Taurine  4.40±0.23 2.69±0.12* 2.58±0.29* 3.23±0.39 
Aspartate  1.42±0.08 0.99±0.04* 1.47±0.08 1.28±0.03 
Glycine  1.33±0.10 0.59±0.04* 0.96±17 1.20±0.10 
*: p<0.05, n = 7 (compared with control); (µmol g wet tissue, Values 
are mean ± SEM, n = 7) 

 
 
Fig. 3: Effect of Bromocriptine (B) and Sulpiride (S) 

on some free amino acid content of the brain of 
rats; (µmol g wet tissue, Values are mean ± 
SEM, n = 7) 

 
Free amino acids in the brain and plasma of the 
rats: The principal amino acids detected in the brain 
and plasma of the rats are shown in Fig. 1 and 2 and 
in Table 2. The amino acids of the highest concen-
trations in the brain were taurine, glutamic acid, 
glutamine, glycine and alanine. The brain also 
contained a high concentration of GABA and 
aspartic acid. The major amino acids detected in the 
plasma were glutamic acid, glycine, alanine and 
threonine (Table 2). Of the nonamino acids ninhydrin 
positive compounds the brain contained relatively 
high concentrations of phosphoethanolamine, 
2.35±0.19 µmol g−1 wet tissue. 

 
Effect of bromocriptine and sulpiride on the free 
amino acids: 
Effect on the brain: Bromocriptine significantly 
decreased the brain content of taurine, glycine and 
aspartic acid (Table 3 and Fig. 3). The mean % 
decreases were 40±3, 55±6 and 30±4 respectively 
(p<0.0l, n = 7). Sulpiride did not affect brain amino 
acid contents but significantly abolished the inhibitory 
effect of bromocriptine on glycine and aspartic acid 
without affecting the bromocriptine induced decrease in 
taurine. 

 
Effect on plasma: Table 4 and Fig. 4 show the effect 
of bromocriptine and sulpiride on plasma free amino 
acids. Bromocriptine significantly decreased the 
plasma content of glutamic acid, glycine and alanine 
(p*<0.05, n = 7). Sulpiride did not affect basal or 
bromocriptine-induced changes in the plasma free 
amino acids. 
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Fig. 4: Effect of Bromocriptine (B) and Sulpiride (S) 

on some free amino acid levels in the plasma of 
rats; (nmol mL−1 Values are mean ± SEM, n = 7) 

 
Table 4: Effect of Bromocriptine (B) and Sulpiride (S) on some free 

amino acid levels in the plasma of rats 
Amino acid C B B + S S 
Glutamic  342±22 2.34±17* 232±12* 323±25 
Glycine  260±11 176.00±10* 169±14* 210±10 
 Alanine 341±13 243.00±11* 251±19* 306±17 
*: p<0.05, n = 7 (compared with control); (ńmol mL−1 Values are 
mean ± SEM, n = 7) 
 

DISCUSSION 
 
 This investigation revealed that some amino acids 
of the brain and plasma respond markedly to chronic 
administration of bromocriptine. Really, several 
mechanisms exist for the transport of amino acids 
across cell membranes. The Gamma glut amyl cycle is 
one example for the group transfer mechanism of amino 
acid transport. Such transport may result from 
activation of the enzyme Gamma Glutamyl 
Transpeptidase (γGT) and glutathione both of which are 
present in the examined organs, which are implicated in 
amino acid transport across cell membranes (Meister, 
1973). The decrease in brain amino acids induced by 
bromocriptine may result from: (a) an increased 
utilization of amino acids as energy source, (b) a dec-
rease in the biosynthesis and/or activity of some 
enzymes involved in the amino acids biosynthesis. This 
may result from a decrease in brain oxidative 
metabolism as a consequence of bromocriptine-induced 
hypothermia (Calne et al., 1975), (c) an increase in 
brain cell permeability resulting in loss of some amino 
acids that are normally maintained within the cells.  
 Both taurine (Scheibel et al., 1980) and glycine 
(Banzan and Donoso, 1983) are known to stimulate 
prolactin release in rats. Thus, it would be reasonable to 
suggest that bromocriptine-induced depletion of brain 

taurine and glycine may contribute to the inhibitory 
effect of the compound on prolactin release.  
 The amino acids induced changes in the brain-
with the exception of taurine seemed to involve 
activation of dopamine D2 receptors since they were 
prevented by the dopamine D2 receptors antagonist, 
sulpiride (Creese et al., 1984). The effectiveness of 
bromocriptine on the concentration of taurine in the 
brain suggested the involvement of non-dopaminergic 
receptors, probably 5-HT receptors. This suggestion 
supported by the finding that bromocriptine is known to 
activate 5-HT receptors (Maj et al., 1977). Support for 
this assumption comes from our previous finding that 
bromocriptine, albeit in a relatively high concentration, 
stimulated the rabbit jejunum and the rat uterus via 
activation of 5-HT receptors (Abu-Jayyab, 2007). Both 
effects were abolished by cyproheptadine and taurine 
(Abu-Jayyab, 2007). Bromocriptine-induced reduction 
in the brain taurine may underlie the appearance of 
some side effects of bromocriptine such as hallu-
cinations in Parkinson’s patients. Indeed, it was 
reported that taurine is a putative inhibitory synaptic 
transmitter, deficiency of brain taurine may possibly 
have caused the psychiatric and neurological 
manifestations of Hereditary mental depression and 
Parkinsonism (Perry et al., 1975). Further, it was 
reported that taurine improves impaired memory in 
animals (Vohra and Hui, 2000) and treats seizure-
associated brain damage (El Idrissi et al., 2003). It 
seems likely that bromocriptine induced hallucination is 
related to non dopaminergic action. 
 According to neurobiochemical theories, high 
dopamine level in the brain is the main factor of the 
etiology of schizophrenia. The main support for the 
theory that too much dopamine causes schizophrenia is 
the fact that antipsychotic medications, which are used 
to treat schizophrenia, block dopamine receptors 
(DeLisi, 2008). Those treated with dopamine enhancing 
such as bromocriptine and levodopa for Parkinson’s 
disease can experience psychotic side effects 
mimicking the symptoms of schizophrenia, particularly 
after large doses or prolonged use (Lieberman et al., 
1987; Curran et al., 2004).  
 Our current results indicated that bromocriptine 
induced depletion of brain glycine. This effect is 
involved activation of dopamine D2 receptors since they 
were prevented by the dopamine D2 receptors 
antagonist, sulpiride (Creese et al., 1984). This action 
on glycine may contribute to the symptoms of 
schizophrenia. Support for this suggestion comes from 
the finding that glycine suggested as modulators in 
schizophrenia (Javitt, 2002) N-Methyl-D-Aspartate 
(NMDA) receptor dysfunction may play a key role in 



Am. J. Pharm. & Toxicol., 5 (1): 34-41, 2010 
 

39 

the pathophysiology of schizophrenia, NMDA receptor-
coupled glycine receptors in the pathogenesis of 
schizophrenia (Millan, 2002). Indeed, it was reported 
that glycine is an essential cofactor for NMDA 
receptors; without it, the receptor does not work 
properly (Coyle and Tsai, 2004). Glycine treatment 
added to a standard regimen of antipsychotics could 
have substantial benefits in refractory schizophrenics 
(Costa et al., 1990). 

 On the other side bromocriptine significantly 
decreased the plasma level of glutamic acid, glycine 
and alanine. It is documented that dysfunction of 
glutamatergic neurotransmission implicated in the 
pathophysiology of schizophrenia, especially of the 
negative symptoms (Goff and Coyle, 2001). In 
schizophrenia, many glutamate-regulated processes 
seem to be perturbed (Konradi and Heckers, 2003). 
There is evidence of implicating abnormal 
glutamatergic neurotransmission in schizophrenia and 
mood disorders (Arun et al., 2008). Alterations in 
NAAG metabolism have been implicated in the 
development of schizophrenia via dysregulation of 
glutamate neurotransmission (Nowak et al., 1984). 
Indeed, glutamate and aspartic metabolites, N-
Acetylaspartate (NAA) and N-Acetylaspartylglutamate 
(NAAG) are important in the regulation of interactions 
of brain cells and in the establishment and maintenance 
of the nervous system (Baslow, 2000). 
 In the last years, considerable attention has been 
given to the NMDA receptor ion channel complex 
because of its unusual properties and role in brain 
physiology. This complex allows Ca2+ influx into the 
neurons only when the membrane is depolarized and 
the  receptors  bind  both  glutamate and glycine 
(Nowak et al., 1984; Johnson and Ascher, 1987; 
Kleckner and Dingledine, 1988). Published data 
revealed that the pharmacological binding specificity of 
L-glutamate and L-aspartic acid and indicated an 
interaction with different NMDA-type receptors (Di 
Giovanni et al., 2010). Moreover, it was found that D-
alanine is another endogenous agonist of the NMDA-
glycine site that might have beneficial effects on 
schizophrenia, the significant improvement with the D-
alanine further supports the hypothesis of hypofunction 
of NMDA neurotransmission in schizophrenia and 
strengthens the proof of the principle that NMDA-
enhancing treatment (Tsai et al., 2006). Recently it is 
glycine site that is the focus of many proposed therapies 
to potentiate NMDA receptor activity in the brains of 
people with schizophrenia (Shim et al., 2008). 
 However, further scientific observations have 
revealed that the Dopamine hypothesis is not a 
complete etiological explanation for schizophrenia. 

Increased dopamine is associated with positive 
symptoms but not all people with schizophrenia 
experience the psychotic symptoms (Johnson and 
Ascher, 1987). Many research has suggested that other 
neurotransmitters and other brain areas are implicated 
in schizophrenia (Maguire, 2002). These results give 
new evidence that depletion of glycine, glutamic and 
aspartic might involve dopaminergic agonists induced 
schizophrenia and may help explain some of the 
negative and cognitive symptoms of schizophrenia.  

 
CONCLUSION 

 
 This study provides evidence for the possible 
involvement of some amino acids in mediating some 
actions of bromocriptine. Our previous results 
presented evidence for the antagonistic effect of taurine 
on some bromocriptine-induced actions that probably 
involve activation of 5-HT receptors. As a result, 
bromocriptine-induced depletion of brain taurine, which 
involved activation seretonergic receptors, may underlie 
the appearance of some side effects of bromocriptine 
such as hallucinations in Parkinson’s patients. Thus, 
bromocriptine induced hallucination is related to non 
dopaminergic action. Further, the results direct the 
attention to the possible involvement of glycine, 
aspartic and glutamic in bromocriptine induced 
schizophrenia. This study indicates that different 
mechanisms of the etiology of schizophrenia which are 
not possible based upon dopaminergic mechanism 
alone 
 Both, taurine and glycine are known to stimulate 
prolactin release in rats. Thus, it would also be 
reasonable to suggest that bromocriptine-induced 
depletion of brain taurine and glycine may contribute to 
the inhibitory effect of the compound on prolactin 
release.  

 
Recommendations: On broad basis, these results may 
lead to new conceptualizations and some potential 
clinical approaches of hallucination and schizophrenia. 
It would be reasonable to suggest co-administration of 
taurine with bromocriptine to suppress the 
hallucinations that accompany consumption of high 
doses of bromocriptine by Parkinson’s disease patients, 
where given glycine with bromocriptine to avoid 
bromocriptine induced schizophrenia in Parkinson’s 
disease patients or other clinical uses of bromocriptine. 
Co-administration of both taurine and glycine would 
combat (oppose) bromocriptine induced side effects at 
high doses.  
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