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Abstract. Dopamine receptor type 3 (DRD3) expressed in the 
limbic system sites involved in the regulation of GnRH seems to 
play a role in neuroendocrine control. We hypothesized that women 
with chronic anovulation should show exacerbated secretion of pro-
lactin (PRL) after thyrotropin-releasing hormone (TRH) stimulation 
test, having more chances for dopamine inhibitory dysfunction due to 
alterations in the structure of DRD3. The DRD3-coding region was 
evaluated in 60 women with chronic anovulation (35 without and 25 
with hyperresponse of PRL after TRH stimulation), and in 34 controls. 
Statistically similar frequencies of homozygous AGC polymorphism 
(43.4 and 33.4%) and heterozygous polymorphism (33.4 and 47.9%) 
at position 9 were found in controls and patients, respectively. Ho-
mozygous GCG polymorphism at position 17 was identified in 3.4% 
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of the patients, while heterozygosis occurred in 20.8% of the patients 
and in 6.6% of the controls. The novel 41563_41567delTAAGT poly-
morphism of DRD3 was identified in 14.7% of the controls and 8.6% 
of the women with chronic anovulation displaying hyperresponse of 
PRL after TRH stimulation. Alteration 41563_41567delTAAGT of 
DRD3 was not found in patients who did not show hyperresponse of 
PRL after TRH stimulation. Normal baseline and peak levels of PRL 
and thyroid-stimulating hormone were similar for women with and 
without 41563_41567delTAAGT in the DRD3 gene. It is concluded 
that the novel polymorphism in DRD3 identified in this study is not 
associated with the response of PRL to TRH stimulation in women 
with chronic anovulation.
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Introduction

Chronic anovulation is one of the most common causes of infertility and accounts 
for approximately 30% of the observed cases in our surroundings (Fernandes and Ba-
hamondes, 1996), but higher rates are observed in developed countries (Frey and Patel, 
2004). About 97% of anovulatory patients are classified in the WHO Group II which 
involves the presence of menstrual cycle disorders, including amenorrhea, evidence of 
endogenous estrogen production and normal serum concentration of follicle-stimulating 
hormone (FSH) and prolactin (PRL) (Fauser et al., 1991; ESHRE Capri Workshop Group, 
1995; Taylor et al., 1997).

Hypothalamic gonadotropin-releasing hormone (GnRH) secretion involves a se-
ries of monoaminergic system neurotransmitters showing stimulatory or inhibitory actions, 
mainly catecholamines, and among these, dopamine, whose action is predominantly inhibi-
tory (Yen, 1979; Andersen et al., 1987), although it may exert a stimulatory effect, depend-
ing on its binding receptor (Rasmussen et al., 1986). 

Dopamine is an important GnRH and PRL secretion inhibitor. Normal ovulation 
seems to be dopamine-dependent while irregular dopamine action may lead to the de-
velopment of chronic anovulation. Two important observations are compatible with this 
hypothesis. The first one concerns the fact that one-third of these patients show either 
increased androgen secretions or mild hyperprolactinemia which may be explained by the 
presence of dopaminergic deficiency. The second observation is based on the knowledge 
that the syndrome is characterized by elevated luteinizing hormone (LH) secretion levels, 
and in some patients, dopamine infusion suppresses the increased LH secretion, thus also 
suggesting a relative dopaminergic deficiency (Kahsar-Miller et al., 1999).

The association of anovulatory states may be considered as a frequent cause of conjugal 
infertility together with neuroendocrine interaction abnormalities and dopamine’s active partici-
pation - major factor in GnRH and PRL inhibition. Chronic anovulatory women displaying ex-
acerbated PRL secretion in the thyrotropin-releasing hormone (TRH) stimulation test may have 
a higher possibility of dopamine-inhibitory dysfunction, even though having normal thyroid-
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stimulating hormone (TSH) serum levels. This catecholamine activity is developed within target 
cells by means of an interactive mechanism with its receptors. 

The dopamine D3 receptor gene (DRD3) is expressed in the CNS limbic areas con-
comitant with the sites involved with GnRH regulation - either the modulator center of ste-
roidogenesis and gametogenesis seems to be involved in this neuroendocrine control while 
structural changes in the dopamine D3-codifying gene could be related to chronic anovulation 
etiopathogenesis associated with PRL hyperresponse to TRH (Yen, 1979; Rasmussen et al., 
1986; Taylor et al., 1997; Frey and Patel, 2004).

Several studies were able to identify the polymorphism in the DRD3 receptor gene as 
resulting from serine to glycine substitution at position 9 (Ser9Gly), particularly in schizophrenia 
cases (Dubertret et al., 1998; Williams, et al., 1998; Rybakowsky et al., 2001; Ioannidis et al., 
2001). However, recent studies suggest that this is a very common genetic variation not connect-
ed to any pathological condition (Zhang et al., 2003; Jönsson et al., 2003; Staddon et al., 2005).

Other studies are still trying to identify eventual associations between DRD3 gene 
polymorphism and attention-deficit hyperactivity disorder (Muglia et al., 2002; DiMaio et al., 
2003), arterial hypertension (Rice et al., 2002) and diabetic neuropathy (Pettersson-Fernholm 
et al., 2004), but up to now with inconclusive results. 

It was specifically demonstrated that in anovulatory disorders observed in 130 
women of Hispanic origin presenting chronic anovulation, the Ser9Gly D3 receptor gene 
homozygous polymorphism was associated with increased serum testotesterone levels 
and ovulatory dysfunction (Legro et al., 1995). Another study, including 248 non-His-
panic Caucasian women also investigated the eventual association between the D3 dop-
aminergic receptor and polycystic ovary syndrome. As no association of that kind could 
be found, the authors were led to conclude that although finding a dominant inheritance 
in this syndrome, the associated gene is yet to be correctly identified (Kahsar-Miller et 
al., 1999). 

This study was intended to structurally evaluate the entire coding region of the DRD3 
gene receptor in chronic anovulatory, normoprolactinemic women without hyperandrogenism 
in accordance with the prolactin TRH stimulation test. 

Material and Methods

The present study was approved by our institutional Ethics Committee and all patients 
gave their written informed consent to participate in the study, which included 94 women at-
tended by the Conjugal Infertility Ambulatory in the Obstetrics and Gynecology Department 
of “Irmandade da Santa Casa de Misericórdia de São Paulo”, Brazil. Subjects were divided 
into control and study groups. 

Control group included 34 women previously sterilized who sought the Gynecol-
ogy Service to be submitted to sterilization reversal. Control women had a mean age of 
30.8 ± 5.8 years, mean body mass index of 23.7 ± 2.7 kg/m², and normal menstrual cycles 
(28- to 30-day intervals). The study group included 60 women with a diagnosis of chronic 
anovulation, no clinical or laboratory signs of adrenal and/or ovarian hyperandrogenism, 
normoprolactinemia, mean age of 25.7± 4.5 years and mean body mass index of 25.8 ± 3.2 
kg/m²; subjects had no clinical or laboratory signs of hypothyroidism, no pelvic tumors, 
and were not taking any medical drug likely to interfere with PRL levels.
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The exclusion criteria of the study group were galactorrhea, hirsutism (Ferriman 
and Gallway’s score higher than 12), baseline PRL higher than 25 ng/mL, FSH over 10 
mIU/mL, clinical and/or laboratory signs of hyperandrogenism, and/or ovarian tumors, 
clinical and/or laboratory hypothyroidism, and hepatic and/or renal function alterations. 
Patients were excluded from the control group when showing plasma progesterone con-
centration levels lower than 6.5 ng/mL, as established by the criterion of Speroff et al. 
(1999). 

According to the WHO Group II classification, diagnosis of chronic anovulation 
is based on the clinical criterion of menstrual irregularity since the onset of menarche. 
Following anamnesis and complete physical and gynecological examinations, all sub-
jects were submitted to determination of serum progesterone, testosterone, PRL, FSH 
and LH, TSH, T3 and T4. Subjects were also submitted to the stimulation test using an 
intravenous bolus injection of 200 µg TRH. Control group patients were submitted to 
this test during the menstrual cycle median follicular phase (between the 5th and 8th 
days). The chronic anovulation group underwent the same tests at any day during the 
amenorrhea period. After phlebotomy, the scalp was maintained and patients were asked 
to remain resting for 15 min before the initial sample collection. No case of loss of ve-
nous access was observed. Blood samples were collected at the beginning of stimulation 
(baseline), and at 15, 30, and 45 min.

After TRH stimulation tests, patients were divided into two groups in accordance with 
the PRL peak response. Based on the 75th percentile of PRL peak concentrations - 63.05 ng/
mL - observed in the control group, 35 anovulatory women were classified as without hyper-
response of PRL (PRL values lower than 63.05 ng/mL) and 25 women with hyperresponse of 
PRL (PRL values higher than cut-off values).

Blood collection and DNA extraction

After the withdrawal of 3 mL of peripheral blood into a tube containing EDTA, the 
material was submitted to DNA extraction using the method of Lahiri and Numberger Jr. 
(1991) modified by Cavalli et al. (1996) and Salazar et al. (1998).

DNA samples were extracted from the study group patients in order to evaluate the 
DRD3 gene’s structural alterations. If alterations were found, the frequency of each case was 
compared to the results obtained in the control population of the same region. 

Molecular evaluation of the DRD3 gene

Polymerase chain reaction

In order to amplify the codifying region and that of the DRD3 gene intron/exon lim-
its (NM 000796, GenBank), eight pairs of primers were synthesized by the computer program 
“Primer 3 Input” (available at www.broad.mit.edu/cgi-bin/primer3_www.cgi). The gene com-
prises seven exons and the DRD3 gene-codifying region is composed of the last six exons; how-
ever, exons 2 and 6 are divided into two fragments. Mutations were screened using the single-
strand conformation polymorphism (SSCP) method. Evaluation of fragments showed varying 
sizes, from 219 to 285 bp and identified as 2B, 3, 4, 5, 6A, 6B, and 7 (Table 1).



144

©FUNPEC-RP www.funpecrp.com.brGenetics and Molecular Research 7 (1): 140-151 (2008)

A.D.S. Santos et al.

Polymerase chain reaction (PCR) was employed with 0.7 µL of each primer (Life 
Technologies do Brasil Ltda., 20 pmol/µL), 3 µL 10X buffer (GeneAmp PCR Reagent Kit, 
Applied Biosystems), 0.9 µl MgCl2 (50 mM), 1 µL nucleotide mixture (10 mM) and 0.1 µL 
Taq DNA polymerase (5 U/µL) (Invitrogen, Carlsbad, CA), added to 1 µL genomic DNA (100 
ng/µL). The final PCR volume was 30 µL. After an initial denaturation at 94°C for 5 min, 
samples were submitted to 35 cycles of denaturation at 94°C for 1 min, annealing at 60°C for 
fragments 2B, 3, 4, 5, 6A, 6B, and 7 for 1 min, and extension at 72°C for 1 min, followed by 
a final extension cycle at 72°C for 7 min. The process was similar to that with 57°C as the an-
nealing temperature for the 2A fragment (GeneAmp9700, Applied Biosystems).

Mutation screening using the single-strand conformation polymorphism 

Mutations were identified by the SSCP method (Sekiva, 1993; DiMaio et al., 2003). 
Electrophoresis were carried out on polyacrylamide gels with 4 to 20% concentration gradi-
ents in a Tris-borate-EDTA buffer, with run temperatures of 12°C for 2A and 6B regions, and 
15°C for the remaining regions.

The presence of fragment alterations determined an anomalous secondary structure 
able to modify the gel-immersed sample migration pattern when compared to the control frag-
ment, thus allowing for the technique to be used as a screening process.

Automated sequencing

Samples showing an altered electrophoretic mobility pattern detected by SSCP were 
submitted to automated sequencing. The samples were then amplified, purified, and submitted 
to the DNA-ABI Prism 310 (Applied Biosystems) automatic sequencing analyzer by the Big 
Dye Terminator Cycle Sequencing Ready Reaction Kit (Applied Biosystems) based on manu-

Primer	 Sequence - 5’→3’	 bp	 Tm

2As		  TTCTGTCTCCTCACAGGAAGC	 219	 57
2Aas		  CTTCAGCACAGCCATGCAC
2Bs		  CATCCTGGCCATCGTCGTCTTC	 248	 60
2Bas		  GTCTGGGGAGTCTTTTGAGC
3s		  CTGGGTTGTCGTTCCTTCAC	 245	 60
3as		  ACCCTCAAGTGCACAATCTG
4s		  TCCATCTCACCATGCCTATC	 243	 60
4as		  AGTCATTCAGCTGTGCTGTG
5s		  CTTGCTAACTGCTTTACCTTCC	 285	 60
5as		  AGTCAGGAGATTGGGTGTTG
6As		  CCCCAGAAATGTCAAGATTC	 231	 60
6Aas		  TCTGCCATTGCTGAGTTTTC
6Bs		  TCCCTGAGTCCCACCATAG	 229	 60
6Bas		  GCATCTTCTACCAGCTCCAC
7s		  AGTAAGCAAATCCCTTACCC	 285	 60
7as		  CAGCTAGAAATGGGTACAAAGAG

Table 1. Primer characteristics: (s) sense and (as) antisense primer.

bp: amplified fragment size in base pairs; Tm: melting temperature for each pair of primers (in 
degrees Celsius).
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facturer instructions. In the presence of alterations, each frequency was estimated by the same 
region analysis and also carried out in the control population.

Statistical analysis

The results obtained enabled us to identify both study and control group patients with 
DRD3 genetic alterations; alteration frequencies were compared using the chi-square test. Results 
were analyzed in relation to laboratory PRL parameters (mean ± standard deviation) and baseline 
and peak TSH. The F test and the Student t-test were used to determine both groups’ variance values 
and compare the medians, respectively. A 95% confidence interval was adopted for all the applied 
tests, and significant differences were considered when the estimated P value was lower than 0.05.

Results

Region 2 sequencing 

Investigations on DRD3 gene structural alterations using PCR-SSCP techniques 
showed a highly variable pattern of electrophoretic mobility in the 2A region when compared 
to the control group. Selection difficulties made it necessary for both study and control groups 
to be submitted to the sequencing of this region. Both groups showed different genotypes at 
DRD3 gene positions 9 and 17 (Table 2), but no differences concerning their frequencies 
could be observed between the groups.

Genotype	 Position 9	 Position 17

		  Study group	 Control group	 Study group	 Control group

		  N	 %	 N	 %	 N	 %	 N	 %

Normal homozygote	   9	   18.7	   7	   23.2	 38	   79.2	 27	   90.0
(GGC/GCA) 
Polymorphic homozygote	 16	   33.4	 13	   43.4	   0	  0	   1	     3.4
(AGC/GCG)

Heterozygote	 23	   47.9	 10	   33.4	 10	   20.8	   2	     6.6

Total		 48	 100.0	 30	 100.0	 48	 100.0	 30	 100.0

Table 2. Distribution of frequencies related to genotypes identified at positions 9 and 17 in DRD3 gene exon 1 
sequencing reaction.

Position 9: study group vs control group; degrees of freedom: 2; critical chi-square: 5.79; estimated chi-square: 
1.97 (P = 0.05).
Position 17: study group vs control group; degrees of freedom: 2; critical chi-square: 5.79; estimated chi-square: 
3.93 (P = 0.05).

Region 6B sequencing

Investigations concerning DRD3 gene structural alterations using PCR-SSCP tech-
niques showed that in the anovulatory group of PRL-hyperresponsive women, seven cases 
showed altered electrophoretic patterns; the samples were then submitted to direct sequencing 
in order to identify the possible alterations. Five cases were found in the PCR 6B region and 
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two in the 7 region. Three 6B region samples showed the deletion in five bases (TAAGT) in 
one of the DNA strands (heterozygosis), thus characterizing a frameshift type mutation at the 
intron 7 initiation using the primer sense. The remaining samples failed to show structural 
alterations in this segment. This alteration, designated as 41563_41567delTAAGT, was also 
identified in five control group women. Figure 1 shows the automatic sequencing reaction 
chromatogram illustrating 41563_41567delTAAGT.

Figure 1. Sequencing of polymerase chain reaction product consistent with exon 6 and DRD3 gene adjacent 
regions. A. Normal individual. B. Patient showing deletion of five bases during sequencing. TAAGT/arrow 
indicated site. Frame-enhanced, deleted bases may be seen in A. 

Alterations located between border regions of introns and exons could jeopardize the 
total RNA processing in mRNA and as a consequence, interfere in its translation and in the 
codified protein synthesis. This was the reason which led us to submit both normal and al-
tered gene sequences to an analysis of alternative RNA processing sites, using the NetGene2 
program (available at http://www.cbs.dtu.dk/services/NetGene2). This evaluation suggests the 
creation of a new splicing acceptor site within exon 6 in the presence of the deletion, with the 
maintenance of original sites (Figure 2).

Figure 2. DRD3 gene representation organization. A. DRD3 gene located on the 3q13.3 chromosome. Lines represent 
introns and red boxes are representative of exons (E1 to E7). Yellow and green circles represent donor sites and 
acceptors involved in the splicing acceptor, respectively. The gray arrow represents intron 7 (TAAGT) deletion site. B. 
mRNA representation between 253 and 1496 nucleotides. The blue box represents the codifying region (CDS) between 
nucleotides 288 and 1490. Since there is no formation of a new donor site in exon 6 in order to become involved with 
an alternative processing with formed acceptor site, theoretically, no alternative structure of mRNA exists.
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Data analysis demonstrated that DRD3 gene 41563_41567delTAAGT in five control 
women (14.7%) and in three anovulatory women (8.6%) without PRL hyperresponse com-
prised the frequency of 8.5% in the total sample. None of the anovulatory PRL-hyperresponse 
women showed this genetic alteration. No significant difference could be observed in case 
frequency in each group in relation to the presence of 41563_41567delTAAGT in the DRD3 
gene (chi-square = 4.16; P > 0.05).

Laboratory parameters and polymorphism 41563_41567delTAAGT in the DRD3 gene

Table 3 shows the laboratory parameters used to determine mean plasma values 
in each group. No significant difference was seen in the laboratory parameters studied 
related to the subdivided control group based on the presence of 41563_41567delTAAGT, 
with the exception of baseline PRL concentrations which were shown to be significantly 
(P = 0.0318) lower in women with this polymorphism in the DRD3 gene (4.7 ± 0.6 ng/mL) 
when compared to women without this alteration (11.3 ± 5.1 ng/mL). In the anovulatory 
women who were PRL hyperresponse to TRH stimulation, no difference was observed for 
the parameters studied.

		  Control women	 Anovulatory women without	 Anovulatory women with
		  (N = 34)	 hyperresponse of PRL	 hyperresponse of PRL
			   (N = 35)	 (N = 25)

Baseline TSH (μIU/mL)	   3.0 ± 0.6	   2.5 ± 1.1	   3.3 ± 1.2
Maximum TSH (μIU/mL)	  20.7 ±  8.3	 18.7 ± 9.5	   29.0 ± 13.4
Baseline PRL (ng/mL)	 10.6 ± 5.1	   9.0 ± 3.5	 17.3 ± 5.5
Maximum PRL (ng/mL)	   57.4 ± 12.8	   41.3 ± 11.7	   87.9 ± 24.6
Baseline LH (μIU/mL)	   5.2 ± 1.7	   5.7 ± 3.3	   4.3 ± 2.5
Baseline FSH (μIU/mL)	   5.9 ± 2.0	   4.8 ± 2.0	   4.6 ± 2.0
Progesterone (ng/mL)	 10.6 ± 1.9	   2.7 ± 1.3	   2.9 ± 1.3
T3 (ng/dL)	 132.9 ± 18.3	 134.6 ± 25.1	 139.5 ± 26.5
T4 (μg/dL)	   8.3 ± 1.6	   7.3 ± 1.8	   7.8 ± 1.8

Table 3. Mean values ± standard deviation of laboratory parameters (baseline and after thyrotropin-releasing 
hormone stimulation test) in the control group and chronic anovulatory women.

PRL = prolactin; TSH = thyroid-stimulating hormone; LH = luteinizing hormone; FSH = follicle-stimulating 
hormone.

Control and anovulatory women without hyperresponse were treated as a single 
group and comparisons between them were based on this polymorphism presence or 
absence in the DRD3 gene; baseline TSH values were shown to be significantly (P = 
0.0196) higher in women with this polymorphism (3.5± 0.9 µIU/mL) than in those lack-
ing this alteration (2.7 ± 0.9 µIU/mL); no significant differences were observed in the 
remaining parameters evaluated. 

When statistically comparing women showing or not 41563_41567delTAAGT in the 
DRD3 gene, it was observed that either baseline PRL levels (with polymorphism = 7.7 ± 3.6; 
no polymorphism = 12.1 ± 5.8 ng/mL; P = 0.0351) or peak PRL values (with polymorphism 
= 44.9 ± 17.2; no polymorphism = 0.9 ± 24.8 ng/mL; P = 0.0115) were significantly lower in 
women showing DRD3 alterations. The whole group of women studied showed PRL basal 
values within the reference range.
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Discussion

The present study was based on the following major pillars. 1) Dopamine plays a sig-
nificant role as the main inhibitory substance of PRL secretion, and it influences the neuroen-
docrine phenomena regulating the ovulation process (Andersen et al., 1987; Knoepfelmacher, 
1988; Cooper et al., 1991); 2) Dopaminergic D2 receptor agonist drugs have been effective in 
hyperprolactinemia control (Verhelst et al., 1999; Moro et al., 2001); 3) Evidence shows that 
D3 dopaminergic receptor (DRD 2 subfamily which enables the inhibition of adenyl cyclase) 
is expressed in the brain’s limbic areas associated with cognition, emotion, and endocrine func-
tions, particularly in regard to the regulation of GnRH secretion (Sokoloff et al., 1990; Sibley 
and Monsma Jr., 1992); 4) Preliminary studies have shown that homozygotic polymorphism 
seen in DRD3 gene seems to be associated with an ovulatory dysfunction (Legro et al., 1995).

Hypothetically, the DRD3 gene structural alterations could be associated with chronic 
anovulation conditions, especially those characterized by PRL hyperresponse after the TRH 
stimulation test, since dopamine participates as the main neuroendocrine catecholamine, rep-
resentative of this circuit inhibition pathway.

Thus, DNA of 34 control and 60 chronic anovulatory women was analyzed. From the 
totality of subjects, 25 showed PRL hyperresponse after TRH stimulation test. The literature 
fails to report any study regarding the influence of the DRD3 gene in patients with similar 
hormonal characteristics, thus suggesting some deficiency in their dopaminergic mechanism. 
Our methodological approach evaluating the complete coding region of DRD3 gene using 
PCR-SSCP followed by automated sequencing is more informative than the usual targeted 
evaluation of DRD3 gene polymorphisms.

DRD3 gene analysis enabled the identification of polymorphisms at both the 9 
and 17 positions, with no significant differences between observed frequencies in either 
control or the groups studied.

Regarding position 9, Ser9Gly polymorphism was identified in the DRD3 gene of 
33.4% anovulatory and 43.4% control women. Heterozygotic polymorphism was also ob-
served in 33.4% of the control group and 47.9% of the anovulatory women. These results are 
consistent with several authors’ findings suggesting the existence of some type of association 
between DRD3 gene alterations and schizophrenia (Legro et al., 1995; Williams et al., 1998; 
Rybakowsky et al., 2001; Staddon et al., 2005).

Rybakowsky et al. (2001) observed Ser9Gly homozygotic polymorphism in the DRD3 
gene in 61% of their subjects, and also in 30% of control samples, all of them showing eye 
movement disturbances typical of the presence of schizophrenia. Zhang et al. (2003) evalu-
ated two subgroups of Chinese schizophrenic patients with the first subgroup consisting of 
42 with persistent tardive dyskinesia and the second with 59 schizophrenic patients without 
dyskinesia. Ser9Gly heterozygotic polymorphism in the DRD3 gene was observed in 53% of 
the dyskinetic patients and in 33% of those without dyskinesia. Both studies suggested that 
those polymorphisms could be related to the investigated cases.

In order to explain the role played by DRD3 gene alterations in schizophrenia etiology, 
Staddon et al. (2005) carried out evaluations on three genetic variations (Ser9Gly, -205-G/A 
and 7685-G/C) in 118 schizophrenic patients and 162 control subjects. The results failed to 
show any association between the disease and Ser9Gly and -205-A/G polymorphisms; how-
ever, this association was disclosed in -7685-G/C.
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The absence of significant differences when comparing control and anovulatory wom-
en regarding DRD3 gene polymorphism seems to corroborate the findings of Jönsson et al. 
(2004) and Staddon et al. (2005), suggesting that this is a common alteration, probably dis-
sociated from any pathological process.

Investigations have identified some type of DRD3 gene polymorphisms (Sokoloff 
et al., 1990; Sibley and Monsma Jr., 1992; Williams et al., 1998; Rybakowsky et al., 2001), 
particularly those associated with ovulatory disorders (Legro et al., 1995; Kahsar-Miller et al., 
1999). However, no references have been made to the 41563_41567delTAAGT alterations 
observed in the present study.

Deletion of five bases (TAAGT) in one of the DNA strands at the intron 7 initiation, 
would enable the creation of a new splicing acceptor site at exon 6. It must be emphasized that 
although absent, a new donor site could conjointly participate in the mRNA processing with 
that new acceptor site. If confirmed, this alteration could interfere in mRNA translation and as 
a consequence, affect either structurally or functionally the DRD3 gene-codified protein.

However, programs used for the mRNA processing prediction are based on algorithms 
that can only indicate relative probabilities of the predicted boundaries. This hypothesis valida-
tion depends on cDNA sequence analysis. Since the cDNA includes regions related to exons, 
which as a consequence will be linked to the codified protein, the eventually involved gene 
product could be evaluated by this analysis (Snyder and Stormo, 1993; Mathé et al., 2002). 
As recent patients’ alteration samples were unavailable, the study could not be adequately 
completed. DRD3 gene 41563_41567delTAAGT alteration was present in 8.5% of the total 
sample. This frequency was 14.7% among the control group women and 8.6% in the anovula-
tory group showing PRL hyperresponse after TRH stimulation. No anovulatory woman with 
PRL hyperresponse showed that alteration in DRD3 gene. Statistical analysis failed to demon-
strate any significant difference between these frequencies, thus evidencing that this alteration 
does not seem to be associated with PRL hyperresponse after TRH stimulation.

Control group women showing the five-base deletion in the DRD3 gene showed sig-
nificantly lower baseline values of PRL when compared to those without this polymorphism. 
However, this finding was not reproduced in the anovulatory group without hyperresponse of 
PRL nor in the control anovulatory women without PRL hyperresponse. Also, analyses per-
formed on all women, including those demonstrating PRL hyperresponse after TRH stimula-
tion, showed that baseline and peak PRL levels were significantly lower in those with DRD3 
gene polymorphism. DRD3 gene 41563_42567delTAAGT polymorphism is not associated 
with anovulatory states.

On the other hand, further studies should investigate the role these DRD3 gene poly-
morphisms play on the individualization of treatment for infertile women’s chronic anovula-
tion caused by hyperprolactinemia with hyperactive agonists, specifically of dopaminergic 
receptors. Other embracing studies should be supportive of investigations regarding the DRD3 
gene 41563_42567delTAAGT polymorphism, with DNA complementary sequencing and the 
study of DRD3 gene mRNA expression in peripheral blood lymphocytes, consistent with CNS 
representation and compatible with schizophrenia studies (Ilani et al., 2001).

Finally, after performing for the first time the complete analysis of DRD3 gene-cod-
ing region in chronic anovulatory women, we were able to find the already acknowledged 
DRD3 gene polymorphisms at positions 9 and 17 at a frequency similar to that reported in 
the international literature and in our control group. We also described for the first time, the 
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41563_42567delTAAGT polymorphism which did not show any association with chronic ano-
vulation. Further studies should be aimed at evaluating the importance these polymorphisms 
have in the individualization of treatment for female infertility caused by hyperprolactinemia 
with hyperactive agonists and dopaminergic-specific receptors as well as other genes likely to 
be involved in the pathogenesis of this disease.
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