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Abstract
The formation of social bonding is fundamental for several animals, including humans, for its
relevant and obvious impact upon reproduction and, thus, survival of the species. Recent data
would suggest that oxytocin might be one of the mediators of this process. Given the paucity of
data on the possible involvement of oxytocin in human attachment, the present study was aimed
to explore the possible relationships between the plasma levels of this neuropeptide and romantic
attachment in healthy subjects. Forty-five healthy subjects who volunteered for the study, were
included in the study. The romantic attachment was assessed using the Italian version of the so-
called "Experiences in Close Relationships" (ECR), a self-report questionnaire for measuring this
parameter in adults. The results showed that attachment anxiety and oxytocin are positively linked
in romantic attachment to a statistically significant degree (r = 0.30, p = 0.04), that is, the higher
the oxytocin levels the higher the score on the anxiety scale of the ECR. The authors suggest the
hypothesis that this link represents one of the biological processes resulting in those rewarding
emotions related to romantic attachment.

Background
Humans are obliged to face a paradox which is fundamen-
tal to the survival of the species: they are attracted to,
courted by and breed with genetically unrelated individu-
als whom they would otherwise instinctively avoid.
Romantic attachment is the psychological strategy which

enables us to overcome neophobia and to mate with and
create a strong, often life-long bond with a complete
stranger, so that we may produce healthier offspring. On
the same time, we are rewarded by a deep sense of pleas-
ure and satisfaction through the intervention of specific
neural substrates which have become the topic of recent
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investigations [1]. Besides neural networks, within the last
decade, various sets of data have highlighted the possible
role of oxytocin and vasopressin, two small neuropeptides
composed by 9 aminoacids and synthesized in the par-
aventricular and in the supraoptic nuclei of the hypotha-
lamus [2], in linking social signals with cognition,
behaviours and reward [3]. Oxytocin and vasopressin, in
fact, have been shown to be involved in the creation of
pair-bonding in monogamous rodents, such as prairie
voles [4], in maternal behaviour in rats [5-7], in the post-
partum acceptance of offspring in sheep [8,9], and the
relief of distress vocalization in rat pups [10].

The relevance of these intriguing findings for humans has
not been clarified as yet [11,12]. Oxytocin receptors in the
human brain are mainly distributed in the substantia
nigra, globus pallidus, anterior cingulate and medial
insula, areas which have been shown to be activated in
adults while looking at pictures of their partners, or in
mothers while looking at their children [1,13,14] and
belong to the recently-hypothesized circuits of the "social
brain" [15-17]. It is interesting to note that oxytocin seems
to be released during sexual intercourse and orgasm [18]
and during the application of different relaxation tech-
niques [19,20], so that it is thought to be one of the pro-
moters of attachment and/or mediators in the decrease of
the stress responses which are related to positive social
bonding [21-23].

Although the measurement of oxytocin plasma levels rep-
resents the easiest and relatively noninvasive way of eval-
uating its presence in humans, it is still unclear whether
plasma levels reliably reflect concentrations in the brain,
since it would seem that central and peripheral oxytocin
derive from different hypothalamus cell populations
[4,9]. However, different convergent observations on par-
allel changes in oxytocin levels in plasma and in the brain
[20,24,25] would suggest a cooperative process of regula-
tion and, thus, support the use of the peripheral marker as
a mirror of the central one [8,26]. Therefore, given the lack
of direct data in humans, in the present study we explored
the possible relationships between plasma oxytocin levels
and a typical social bonding of our species, that is, roman-
tic attachment, selected from amongst the different types
of attachment, because it was considered particularly rele-
vant for adults that constituted our subject population
[27]. In addition, to achieve this goal, we had to set up a
sensitive assay to measure oxytocin in plasma of healthy
subjects, since the available kits did not permit this assess-
ment; the hypothesis was that oxytocin might influence
some features or styles of romantic attachment.

Materials and methods
Subjects
Forty-five healthy subjects (12 men, 33 women, mean age
31.5 ± 6.2 years) all of whom volunteered for the study,
were included. They were residents, post-doctoral fellows
or clinicians at the Specialty School of Psychiatry, or stu-
dents at the Faculty of Medicine and Surgery, all at the
University of Pisa. In terms of marital status, 32 (71.1 %)
individuals were single, 12 (26.7 %) were married and 1
(2.2 %) was divorced.

No subject had a family or personal history of any major
psychiatric disorder, or had ever taken regularly psycho-
tropic drugs, as assessed by a detailed psychiatric inter-
view conducted by one of the authors (DM). All subjects
were free of physical illness, were neither heavy cigarette
smokers, nor belonged to groups of high-risk HIV individ-
uals, nor did take any regular medication or drugs of
addiction. The women had normal menstrual cycles and
did not take contraceptive pills; their blood was drawn in
the early follicular phase (between the second and the
fifth day of the menses). The men had no history of geni-
tal disease or hypogonadism. All these information
derived from the medical history collected by two authors
(FM, MC).

Thirty-three subjects had a current romantic relationship
with a mean duration of 80.5 months (ranging from a
minimum of one month to a maximum of 25 years); the
remaining 12 had no current relationship.

Prior to enrolment, participating subjects gave their writ-
ten informed consent to the study which was approved by
the Ethics Committee of the University of Pisa.

Instruments
The romantic attachment was assessed using the Italian
version of the so-called "Experiences in Close Relation-
ships" (ECR) [28], a self-report questionnaire for measur-
ing this parameter in adults. The Italian version has
proven to have good psychometric properties of validity
and reliability [29]. It consists of 36 items, scored on a
seven-point Likert scale, with 1 indicating "completely
false" and 7 indicating "completely true". In addition, it
provides two scale scores measuring anxiety and avoid-
ance, the two main dimensions underlying adult attach-
ment styles. According to the scores on these scales,
subjects can be classified in terms of 4 mutually exclusive
categories of attachment. The age- and sex-stratified
norms obtained in the validation study of the Italian ver-
sion were used. Scores within one standard deviation
from the norm were considered as normal. Participants
scoring above normal on the anxiety scale were classified
as preoccupied, those scoring above normal on the avoid-
ance scale were classified as dismissing, those scoring
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above normal on both scales were classified as fearful/
avoidant, while all the remaining participants were classi-
fied as secure.

Methods
In the months of January and February, and between 8
and 9 am, blood (20 cc) was drawn three times from fast-
ing subjects who were sitting and relaxing in the same
room at a constant temperature. Blood was collected in
vacutainers containing EDTA as anticoagulant, transferred
to centrifuge tubes containing aprotinin (Sigma, Milan,
Italy) (0.6 TIU/ml of blood) and gently mixed several
times to inhibit the activity of proteinases. Blood was then
centrifuged at 1,600 × g for 15 minutes at 4°C and the
ensuing plasma was collected and kept at -70°C until the
assay.

Four subjects (2 M, 2 F) underwent repetitive blood sam-
plings (n. 18) on the same day, under the same experi-
mental conditions in order to ascertain the possible
presence of a circadian rhythm with oxytocin which, how-
ever, would seem to be absent (data not shown), as
already reported [30,31].

Extraction of peptides from plasma
On the day of the assay, 6 ml of each sample of plasma
was acidified with 6 ml of buffer A (1% trifluoroacetic
acid in H2O) and centrifuged at 17,000 × g for 20 minutes
at 4°C; after this centrifugation, the supernatant was col-
lected. C-18 sep-columns were equilibrated by washing
them with 1 ml of buffer B (60% acetonitrile in 1% trif-
luoroacetic acid) followed by buffer A (3 ml, 3 times).
Acidified plasma solution was loaded into the pre-treated
C-18 Sep-column; the column was washed slowly with
buffer A (3 ml, twice) and the washing liquid was dis-
carded. Oxytocin was then eluted with buffer B (3 ml,
once) and collected into a polystyrene tube. The eluate
was evaporated in a centrifugal concentrator (Speedvac)
and the remaining sample was lyophilized by freeze dryer.

Oxytocin radioimmunoassay
Radioimmunoassay was performed by using Phoenix
Pharmaceuticals Oxytocin RIA kit (Belmont, California,
USA), with a method developed by us. The cross-reactivity
of the oxytocin antibody was 100% with oxytocin and O
with Lys-vasopressin, Arg-vasopressin, GH, alpha-ANP,
Met-Enkephalin, GRF, somatostatin, TRH, VIP, Pacap 27-
NH2. The sensitivity of the assay, measured as IC50, was
10–30 pg/tube. The intrassay and interassay values were
9% and 11%, respectively.

Lyophilized samples and standard oxytocin were re-
hydrated with RIA buffer, and dilutions of standard oxy-
tocin were prepared (from 1 to 128 pg/tube). Primary rab-
bit anti-oxytocin antibodies were added to each sample

and each standard, except for the non-specific binding
tubes, and then the mixtures were stored for 24 hours at
4°C. 125I-Oxytocin was added to mixtures which were
subsequently stored for 24 hours at 4°C. Goat anti-rabbit
IgG serum and normal rabbit serum were added to each
tube; subsequently, tubes were centrifuged at 1700 × g for
20 minutes at 4°C. All the supernatant was carefully aspi-
rated and pellets were counted by a gamma-counter (Wiz-
ard, Perkin Elmer, Milan, Italy).

All samples were assayed in duplicate.

Standard curve and calculations of unknown samples
were performed by using Graphpad Prism3 software via
personal computer programmes.

Statistical analyses
Correlations between the levels of oxytocin and the dura-
tion, presence/absence of a romantic relationship, the
anxiety or avoidance scales of the ECR and the styles of
attachment, as well as the demographic characteristics of
the subjects, were examined using Pearson's correlation
coefficient.

Oxytocin levels were compared between genders and
between subjects with and without a romantic relation-
ship, using the t-test (two-tailed, unpaired), and between
subjects with different attachment styles with ANOVA.

All analyses were carried out using SPSS, version 12.01
(2003).

Results
The oxytocin plasma levels, representing the mean+SD of
three evaluations performed within one hour, ranged
between 0.13 ± 0.02 and 4.59 ± 0.01 pg/ml (mean ± SD:
1.53 ± 1.18), and the frequency distribution of maximum
oxytocin levels was skewed to the right. No difference was
detected between women and men, or between subjects
with and without a romantic relationship.

Plasma oxytocin levels were unrelated with age, gender,
marital status, or length of the relationship, while, as
shown in figure 1, a significant and positive correlation
was observed between the anxiety scale of the ECR and
oxytocin levels (r = 0.30, p = 0.04); on the contrary, no
relationship with the avoidance scale was detected.

The distribution of attachment styles was typical of
healthy control subjects. Twenty-six (57.8 %) subjects
showed a secure attachment, 12 (26.7 %) a preoccupied,
5 (11.1) a fearful/avoidant and 2 (4.4 %) a dismissing
style. A trend towards higher peptide concentrations was
detected in those subjects with the preoccupied style of
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attachment, although it did not reach the statistical signif-
icance.

Discussion
The major finding of the present study was the detection
of a statistically significant and positive correlation
between oxytocin plasma levels and the anxiety scale of
the ECR, a self-report questionnaire measuring adult
romantic attachment, which showed that the higher the

oxytocin levels, the higher the score on the anxiety scale of
the ECR.

Some caution is, however, warranted in the interpretation
of these results, given the controversies which exist regard-
ing the reliability of plasma oxytocin levels as a peripheral
mirror of central concentrations. In any case, it is worth
noting that various physiological conditions, in particular
labour, lactation and sexual activity, have been shown to

The relationship between oxytocin palsma levels and the anxiety scale total score of the ECRFigure 1
The relationship between oxytocin palsma levels and the anxiety scale total score of the ECR.
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provoke a parallel release of central and peripheral oxy-
tocin [8,9], that emotional states may sometimes modify
plasma oxytocin [20,25,32], and that even the peripheral
administration of different peptides, including chole-
cystokinin and interleukin 6, may trigger their central
release [26].

In addition, oxytocin shows a pulsatile secretion, so that,
in order to overcome this possible bias, all subjects
included in our study underwent three blood samplings
within one hour and the analyses were performed by
using the means of the different measurements.

Another bias may be related to the subjects include in the
study, all belonging to the medical class, so that our sam-
ple may not be representative of the general population,

In spite of the above-mentioned limitations, our findings
may constitute undoubtedly the first report of a link
between oxytocin and that state of anxiety which is asso-
ciated with romantic attachment in our species. However,
it is not possible to conclude from our data whether the
oxytocin levels are in fact a consequence or a cause of the
anxiety measured by the scale of the ECR, although, in
line with the majority of available findings showing in
animals anxiolytic-like properties for oxytocin [33-35], we
would suggest tentatively that the former might be the
case, and that oxytocin might serve to help to counteract
anxiety – or, at least, that form of anxious stress associated
with romantic attachment and deep concern over its con-
tinuance [11,19,21,36].

Previoulsy, the relationship between oxytocin and human
anxiety was sustained only by the indirect evidence that
basal oxytocin levels correlate with measures of anxiety,
aggression, guilt and suspicion [37], and noise stress pro-
voke the release of the neuropeptide in highly emotional
women [38]. Also, recent findings have reported that low
plasma oxytocin levels would seem to be typical of indi-
viduals with low anxiety traits [39].

That oxytocin and anxiety may be linked in some way in
the modulation of social bonding is supported also by
scattered data showing that a moderate level of stress
seems to promote pair bonding in different species,
including human beings [40]. Pursuing this line of
thought, romantic relationships, and perhaps social rela-
tionships in general, could be interpreted as amounting to
stress conditions, both acute and chronic depending on
the phase [41]. The role of oxytocin would seem generally
to be that of keeping anxiety levels under control to a
point where they are no longer harmful (in fact, low oxy-
tocin concentrations have been linked with pain syn-
dromes, such as fibromyalgia [42] or abdominal pain
[43], but may nevertheless lead to such strategies and

behaviours as are best suited to ensure a partner's contin-
ued proximity both during the first stages of the romance
and subsequently. Oxytocin might thus be considered an
essential element in securing the rewarding effects of a
romantic relationship, as a result of its increasing a pro-
spective sexual partner's willingness to accept the risk
deriving from social contacts [23], through the modula-
tion of anxiety mechanisms perhaps at the level of amy-
gdala [33].

Of course, with particularly vulnerable individuals, if
excessively affected by the relationship itself or by other
events, these delicate mechanisms might be maladaptive,
in the sense that such subjects might become too anxious
and thus cross the line between normal and pathological
states, even to the point of developing a full-blown psy-
chiatric disorder [44]. Such a hypothesis might be relevant
to the onset of anxiety disorders and disturbances of social
communications, such as autism.

References
1. Aron A, Fisher H, Mashek DJ, Strong G, Li H, Brown LL: Reward,

motivation, and emotion systems associated with early-
stage intense romantic love.  J Neurophysiol 2005, 94(1):327-37.

2. Buijs R, DeVries GJ, Van Leeuwen RW, Swaab DF: Vasopressin and
oxytocin: distribution and putative function in the brain.  Prog
Brain Res 1983, 60:115-122.

3. Insel TR, Fernald RD: How the brain processes social informa-
tion: searching for the social brain.  Annu Rev Neurosci 2004,
27:697-722.

4. Insel TR, Shapiro LE: Oxytocin receptor distribution reflects
social organization in monogamous and polygamous voles.
Proc Natl Acad Sci USA 1992, 89:5981-5985.

5. Pedersen CA, Prange AJ: Induction of maternal behavior in vir-
gin rats after intracerebroventricular administration of oxy-
tocin.  Proc Natl Acad Sci USA 1979, 76:6661-6665.

6. Fahrbach SE, Morrell JI, Pfaff DW: Oxytocin induction of short-
latency maternal behaviors in nulliparous, estrogen-primed
female rats.  Horm Behav 1984, 18:267-286.

7. Insel TR, Harbaugh CR: Lesions of the hypothalamic paraven-
tricular nucleus disrupt the initiation of maternal behavior.
Physiol and Behav 1989, 45:1033-1041.

8. Kendrick K, Keverne EB, Chapman C, Baldwin BA: Intracranial
dialysis measurement of oxytocin, monoamine and uric acid
release from the olfactory bulb and substantia nigra of sheep
during parturition, suckling, separation from lambs and eat-
ing.  Brain Res 1988, 439(1–2):1-10.

9. Keverne EB, Kendrick K: Oxytocin facilitation of maternal
behaviour.  Ann N Y Acad Sci 1992, 652:83-101.

10. Insel TR, Winslow JT: Central administration of oxytocin mod-
ulates the infant rat's response to social isolation.  Eur J Phar-
macol 1991, 203:149-152.

11. Insel TR, Young LJ: The neurobiology of attachment.  Nat Rev
Neurosci 2001, 2:129-136.

12. Young LJ, Wang Z: The neurobiology of pair bonding.  Nat Neu-
rosci 2004, 7:1048-1054.

13. Bartels A, Zeki S: The neural basis of romantic love.  Neuroreport
2000, 11:3829-3834.

14. Bartels A, Zeki S: The neural correlates of romantic and
maternal love.  Neuroimage 2004, 21:1155-1166.

15. Brothers L: The social brain: a project for integrating primate
behaviour and neurophysiology in a new domain.  Concepts in
Neuroscience 1990, 1:27-51.

16. Bechara A, Damasio H, Tranel D, Damasio AR: Deciding advanta-
geously before knowing the advantageous strategy.  Science
1997, 275:1293-1295.

17. Adolphs R: The neurobiology of social cognition.  Current Opin-
ions in Neurobiology 2001, 11:231-239.
Page 5 of 6
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15928068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15928068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15928068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6665132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6665132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15217348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15217348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1321430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1321430
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=293752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=293752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=293752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6489942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6489942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6489942
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3359176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3359176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3359176
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1385685
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1385685
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1665788
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1665788
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11252992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15452576
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11117499
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15006682
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15006682
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9036851
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9036851


Clinical Practice and Epidemiology in Mental Health 2006, 2:28 http://www.cpementalhealth.com/content/2/1/28
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

18. Carmichael MS, Humbert R, Dixen J, Palmisano G, Greenleaf W, Dav-
idson JM: Plasma oxytocin increases in the human sexual
response.  J Clin Endocrinol Metab 1987, 64:27-31.

19. Uvnås-Moberg K: Physiological and endocrine effects of social
contacts.  Ann N Y Acad Sci 1997, 807:146-163.

20. Turner RA, Altemus M, Enos T: Preliminary research on plasma
oxytocin in normal cycling women: investigating emotion
and interpersonal distress.  Psychiatry 1999, 62:97-113.

21. Carter CS: Oxytocin and sexual behavior.  Neurosci Biobehav Rev
1992, 16:131-144.

22. Uvnås-Moberg K: Oxytocin may mediate the benefit of posi-
tive social interaction and emotions.  Psychoneuroendocrinology
1998, 23:819-835.

23. Kosfeld M, Heinrichs M, Zak PJ, Fischbacher U, Fehr E: Oxytocin
increases trust in humans.  Nature 2005, 2:673-676.

24. Leckman JF, Goodman WK, North W, Chappell PB, Price LH, Pauls
DL, Anderson GM, Riddle MA, McSwiggan-Hardin M, McDougle CJ:
Elevated cerebrospinal fluid levels of oxytocin in obsessive-
compulsive disorder: comparison with Tourette's syndrome
and healthy controls.  Am J Psychiatry 1994, 51:782-792.

25. Uvnås-Moberg K, Widstrom AM, Nissen E, Bjorvell H: Personality
traits in women 4 days postpartum and their correlation
with plasma levels of oxytocin and prolactin.  J Psychosom Obstet
Gynaecol 1990, 11:261-273.

26. Bluthe RM, Michaud B, Kelley KW, Dantzer R: Vagotomy attenu-
ates behavioral effects of interleukin-1-injected peripherally
but not centrally.  Neuroreport 1992, 7:1485-1488.

27. Hazan C, Shaver P: Love conceptualized as an attachment
process.  J Pers Soc Psychol 1987, 52:511-524.

28. Brennan KA, Clark CL, Shaver PR: Self-report measurement of
adult attachment: an integrative overview.  In Attachment theory
and close relationships Edited by: Simpson JA, Rholes WS. Guilford
Press, New York; 1998:46-76. 

29. Picardi A, Bitetti D, Puddu P: La scala "Experiences in Close
Relationships", un nuovo strumento per la valutazione
dell'attaccamento negli adulti: traduzione, adattamento e
validazione della versione italiana.  Rivista di Psichiatria 2000,
35:114.

30. Amico JA, Tenicela R, Johnston J, Robinson AG: A time-dependent
peak of oxytocin exists in cerebrospinal fluid but not plasma
of humans.  J Clin Endocrinol Metab 1983, 57:947-951.

31. Chalinor SM, Winters SJ, Amico JA: Patterns of oxytocin concen-
trations of healthy women and men: effect of the menstrual
cycle and short-term fasting.  Endocr Res 1994, 20:117-125.

32. Uvnås-Moberg K, Arn I, Jonsson I, Nilsonne A: The relationship
between personality traits and plasma gastrin, cholecystoki-
nin, somatostatin, insulin and oxytocin levels in healthy
women.  J Psychosom Res 1993, 37:581-588.

33. Bale TL, Davis AM, Auger AP, Dorsa DM, McCarthy MM: CNS
region-specific oxytocin receptor expression: importance in
regulation of anxiety and sex behavior.  J Neuorsci 2001,
21:2546-2552.

34. Mantella RC, Vollmer RR, Li X, Amico JA: Female oxytocin defi-
cient mice display enhancved anxiety-related behavior.  Endo-
crinology 2003, 144:2291-2296.

35. Windle RJ, Gamble LçE, Kershw YM, Wood SA, Lightman SL, Ingram
CD: Gonadal-sterroid modulation of stress-induced hypotha-
lamo-pituitary-adrenal activity and anxiety behavior: role of
central oxytocin.  Endocrinology 2006, 147(5):2423-31.

36. Heinrichs M, Baumgartner T, Kirschbaum C, Ehlert U: Social sup-
port and oxytocin interact to suppress cortsiol and subjec-
tive responses to social stress.  Biol Psychiatry 2003,
54:1389-1398.

37. Uvnås-Moberg K, Arn I, Theorell T, Jonsson CO: Personality traits
in a group of individuals with functional disorders of the gas-
trointestinal tract and their correlation with gastrin, chole-
cystokinin, somatostatin, and oxytocin levels.  J Psychosom Res
1991, 35:515-523.

38. Sanders G, Freilicher J, Lightman SL: Psychological stress of expo-
sure to uncontrollable noise increases plasma oxytocin in
high emotionality women.  Psychoneuroendocrinology 1991,
15:47-58.

39. Turner RA, Altemus A, Yip DN, Kupferman E, Fletcher D, Bostrom
A, Lyons DM, Amico JA: Effects of emotions on oxytocin, prol-
actin and ACTH in women.  Stress 2002, 5:269-276.

40. Simpson JA, Rholes WA: Stress and secure base relationships in
adulthood.  Advances in Personality Relationships 1994, 5:181-204.

41. Gillath O, Bunge SA, Shaver PR, Wendelken C, Mikulincer M:
Attachment-style differences in the ability to suppress nega-
tive thoughts exploring the neural correlates.  Neuroimage
2005, 28(4):835-47.

42. Anderberg UM, Uvnås-Moberg K: Plasma oxytocin levels in
female fibromyalgia syndrome patients.  Z Rheumatol 2000,
59:373-379.

43. Alfven G: Plasma oxytocin in children with recurrent abdom-
inal pain.  J Pediatr Gastroenterol Nutr 2004, 38:513-517.

44. Leckman JF, Mayes LC: Preoccupations and behaviors associ-
ated with romantic and parental love. Perspectives on the
origin of obsessive-compulsive disorder.  Child Adolesc Psychiatr
Clin N Am 1999, 8:635-665.
Page 6 of 6
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3782434
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3782434
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9071348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9071348
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10420425
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10420425
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10420425
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1630727
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9924739
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9924739
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3572722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3572722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6619269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6619269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6619269
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8055829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8055829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8055829
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8105080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8105080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8105080
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12746288
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12746288
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16439458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16439458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16439458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14675803
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14675803
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14675803
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1681096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1681096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1681096
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12475731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12475731
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16087352
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16087352
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16087352
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11201002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11201002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15097440
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15097440
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10442234
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10442234
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10442234
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Materials and methods
	Subjects
	Instruments
	Methods
	Extraction of peptides from plasma
	Oxytocin radioimmunoassay
	Statistical analyses

	Results
	Discussion
	References

