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rmone oxytocin (OT) activates cerebral circuits that promote
ective bonding, and since parturition and nipple stimulation
ise a rise in OT levels in women, delivery and breastfeeding
the physuologlcal effect of pnmmg their attachment and

~theory in French public space, and propose some hypotheses
about the determinants of its success despite its lack of scientific

. tate of Knowledge Regarding Oxytocin Release in
" v _Others and its Possible Effects on Their Attitudes
‘Oward Their Infants

, is mainly synthesized in magnocellular hypothalamic neurons

Which project to the posterior pituitary, where it is stored in vesi-
< =S at axon terminals. Their content is released into the peripher-
Circulation in response to some physiological stimuli, typically
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cervical stretching by the fetus at the end of the pregnang
suckling by an infant. After travelling via the bloodstrea
binds to specific receptors on smooth muscles in the ute
in the mammary gland, which facilitates fetal, placental, a
ejection.

Oxytocin in the Brain

Because of its poor ability to cross the blood-brain barrier, nost
researchers think that the OT secreted into the blood from e
pituitary does not re-enter the brain in significant amounts. Mc
categorically, Mike Ludwig and Gareth Leng (2006: 128) s
that OT is “prevented from re-entering the brain” by the b
brain barrier. The only study they cite here has actually led its
authors to state that in rats, OT crosses this barrier “in amou
obviously sufficient to induce central actions” (Mens et al. 19
143), but their data in fact suggested that less than 0.003 ,
ripherally administered OT reaches the cerebrospinal fluid (CS
In any case, Frédéric Lévy and Alison Fleming (2006) noted tha
women, as opposed to other mammals, OT levels in the CSF s
not to significantly increase at parturition (even when plasn
levels are increased more than sixfold during labor, as seer
sub-group of women of the study they cite), and Margaret':::’
mus et al. (2004) consistently found that in pregnant WOome
term but not in labor, OT levels in the CSF were not signific
elevated relative to non-pregnant women although plasma
were. :
Nonetheless, central effects of an OT release specifically li
to parturition or breastfeeding may exist if peripheral and cent
release patterns are partly coordinated. As considered by He
Ross and Larry Young (2009), collaterals from magnocellular
rons projecting to other brain sites may simultaneously re
OT, or the activity of magnocellular neurons may be partly ¢
dinated with the one of parvocellular neurons, which also
thesize OT and project to various brain sites. Alternatively,
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may be a partly dependent dendritic release of OT in the CSF by
magnocellular neurons, as some studies in rats s'uggest (Leng gt
al. 2008). However, these three scenarios were highly hypotheti-
cal in 2009, and they still were as of the end of 2012. Morgover,
the pathways by which OT might modulate huma.n behavior or
cognition by acting on the CNS remained to be discovered. It- is
noteworthy that although the results of some humar'\ st.udles
were discussed in terms of brain areas ‘known to be rich in QT
receptors, OT receptor distribution in the human brain was still
unknown as of the end of 2012: a single study by Fabienne Loup
et al. (1991) had addressed that question, and it turned out that
the radioligands they used to detect OT binding sites were not
selective for human OT receptors (Toloczko et al. 1997; L. J. Young
&Flanagan-Cato 2012).

Oxytocin and ‘Maternal Behavior’: Experimental Findings in
Animals

Beyond inconclusive correlational findings, researchers have tried
to establish the effect of OT on ‘maternal behavior'in animals by
manipulating the OT system. The first species studied was the rat;
the sheep, the vole, the mouse, and the rhesus monkey foIIoweFi.

When Jay Rosenblatt (1967) found that after a few days in
contact with foster pups, female and male adult rats manifest the
four main items characterizing ‘maternal behavior'in that species
(building a nest, licking the pups, crouching over them, and re-
trieving any separated pup), attempts were made to shorten the
latency of this phenomenon by manipulating hormones. Cort
Pedersen and Arthur Prange (1979) reported the first study on the
effects of intracerebroventricular (ICV) administration of OT. They
found that in virgin steroid-primed female rats, OT accelerated
the onset of ‘maternal behavior; and subsequent studies showed
a decrease in ‘maternal behavior’ scores after infusion of OT in-
hibitors, However, reviewing the studies having tried to replicate
Pedersen and Prange’s initial finding, “one is struck that oxytocin's
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central effects were neither consistent nor, in most cases, roby
(Numan & Insel 2003: 198). Indeed, two independent teams
to replicate it (Bolwerk & Swanson 1984; Rubin et al. 1983

after investigating these discr

epancies, Susan Fahrbach l
(1986) eventually reported that OT could facilitate ‘maternal

havior’ only if rats were tested after two hours of pre-test
habituation, but not if they were tested in their home caqe
in a cage without prior habituation, Finally, Marianne Wa
and Thomas Insel (1987) puzzlingly found that after two
of pre-test cage habituation, OT had effects in females w
duced inability to perceive odors but not in intact ones. In

a central administration of OT accelerates i
robustly supported.
In sheep, where it is only after
fest ‘maternal behavior’ (licking and suckling their lambs
aggressing alien ones), a series of studies led by Keith Kend
in England and Frédéric Lévy in France has produced resul
are more in line with the OT-theory. Indeed, they found tha
levels increase in the CSF shortly after parturition, and that
administration of OT induces‘maternal behavior'in non-pri
steroid-primed ewes as well asin parturient ones, with a peridi
anaesthesy preventing both central OT release and the onse
this behavior (reviewed in Lévy & Fleming 2006).
In voles, a series of studies carried out by Thomas Inse
Larry Young’s group from 1992 found links between the OT s

tem and social bonding. But as regards parental behavior,

indirect findings based on OT receptor density comparisc
OT antagonist administration

Young 2009),
in this species.

In mice the only positive findings for OT and behaviors toward
Pups concern female infanticide of unrelated pups: Margaret!|
Carthy (1990) reported that its frequency was reduced by an'
administration of OT, and André Ragnauth et al. (2005) repo

ts onset is in fact | ot

parturition that females manj-
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- ; el
that in a stressful setting (supposed to mlr:;cira‘ ::‘Jiccuzlll); cczngpfhe
i i ati
: | environment), it was system : ;
B e i ile it was not in wild-type ones. Excep
ne (OT-KO mice) while it wa . / .
4 gheese ipeciﬁc observations, there is strong evidence that O;I; cl:
forttinvolved in mouse ‘maternal behavior, whose co):lf\araclteesr::ere
e i dies OT-KO fema
in rats. Indeed, in four stu ;
B et i | behavior’ as wild-type ones,
to exhibit the same ‘materna ras wilc :
fou?\dthough they could not nurse due to milk ejection dysf:::l
tei\;i (Nishimori et al. 1996; Takayanag;et al. 20:):;' \/(V2 :(.;c))t:ggone(i
ly Pedersen et al. rte
: L. J. Young et al. 1997). On - :
wjeéérease in pup licking and impaired pup retneval; b:rn ::rgﬁrew
?)T-KO females compared with wild-type ones, and this may
due to confounding factors (Macbeth itn Zl. ggilt(;).negative etk
rimates, in addition to scarce - : »
Iatilgngl findings, only two pilot experimental studies h::s.b;e.
orted as of the end of 2012, both on rhesu§ macaq fi‘me;.
rer:en Holman and Robert Goy (1995) found-an u?crea:eo ? e
:st in unrelated infants following ICV adfmum;tratr:);uzed bl
i i 2007) found a
les, and Maria Boccia et al. ( ; d =
:ﬁr;‘ra\ Enrelated infant in one female following the adlmlr.usatlr;t;; s
of an OT receptor antagonist (with several me.thodo ?g(crimates
stressed by the authors). The most one can say is that, in p ke be:
OT“may act within the brain to facilitate the onset of m?t;e o e
havior')t,\owever, this conclusion must remain tentative”(Sa
& Maestripieri 2011: 1197). by
ExtrapSIating from animals to hun?ans, always bf;z:e?otr v;nd
problems, is especially difficult whefr; |ctj .comferso ::anim;n béhav-
i in thi deed, the findings '
particularly in this case. In il
[ i i Ithough the amygdala,
ioral studies vary widely, and a : r
pocampus, and the striatum are among the assumed snte|s f(<:r9 t9 %
central action of OT in some species at |ea§t, L(?up eta .reas i
did not show any evidence of OT binding sites in thhese i.| h
the human brain. As of end of 2012 the she_ep was tTet :eoy; 25
Cies in which robust findings consistent. with .the 0 ;Cai hu):n "
isted, and even (boldly) assuming that dlsplaym'g typ b
nlJlrtt':ring behaviors is of the same nature as licking an
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one’s own lambs while aggressing alien ones, there seems tobey
Crucial difference between ewe’s and women'’s changes in O'r.-"
els in the CSF at parturition. Consequently, findings in humz

ns
would have been required to provide a scientific SUPpPOrt to tha
OT-theory. i

2
e

Oxytocin and the Behavior of Human Mothers Toward theijr
Infants

labor, which as a ‘natural experiment’ does not provide any sup-

port for the OT-theory, since no behavioral effects seem to ha
been reported. 4

The first findings which could somehow support the theory of

OT-based ‘maternal’ drive or skills in human emerged in the m"

2000s, when several studies in neuroeconomics and biolog cal
psychiatry suggested that OT may enhance the motivation .?‘
engage in social interactions or improve ‘social cognition’ (Meyer-
Lindenberg et al. 2011). However, the results of those studie
which used four approaches—correlation with OT levels, genetic
association, neuroimaging, and intranasal administration—ha
been neither clear nor conclusive. As regards intranasal admi
istration in particular, it can neither demonstrate a central effect
of OT nor be extrapolated to the physiological rise in OT levels
(Churchland & Winkielman 2012). Note that the authors of t 0se
studies, when they introduced or commented on their findings,
often argued erroneously that OT had been shown to be involved
in ‘maternal behavior’ Generally speaking, when introducing
commenting human studies on OT, the results of animal stu
are often wrongly summarized as demonst
OTin’maternal behavior'in mammals. In my vi
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. -rational exuberance that could burst after a few more years of
e iny” | an-Cato 2012: 227).
ful scrutiny” (L. J. Young & Flanag . . ’
o ting from the late 2000s, a few studies designed to bring to
li ::rpossible causal role for OT in human parental attitudes- we;z
2 blished. Since they used one of the four approaches mgntlon
B they were essentially inconclusive due to possible con-
abov:iei'n factors (in particular, correlations with OT levels can often
fo"’:xpla({l’ned by a prior interaction causing a rise in per!ph?ral OTZ
:neaddition to various methodological flaws, I?ck of re_pllcatlon, ::at
dictory findings. For instance, the main cor\trlbut?r tc? .
;o?c:rcalaimed to have shown that OT correlates with fhe socu?l-a
f:ctive repertoire”in mothers and with the "object-or;\entc;dt 1512:“37
latory play”in fathers on the one hand, and to havi s hm:vs Gt
is associated with the former:\n :)oth mottht'.eers0 ::(e:lr ;ta nc; s
in correlates with the latter on .
;;jc;?r;;;tnnot noting this inconsistency). More umportanl'\tlyc,rtot'nsi
much-cited study having supposedl: sh'ovaar:\ :I’:)a; n?jTir:;\:fF: ::j oS>
m period “predict mother-in . .
tei:eafgs())tg;)nk:]y ns mean? supports thg O:F-theory. .Fnrst, }hns sturcg
neither supports the notion that the rise in OT during de e::;er:v;; =
motes mother-infant bonding, as OT levels were measur: . S e
weeks before and several days after delivery, nor the notlonfthe
the rise in OT during breastfeeding has such effects, as none o :
studied variables showed differences betwgen breastfeedmgd ann
non-breastfeeding mothers. Second, even if that study bast ge
a non-representative sample of sixty-two womgn happenf':ecoting
replicated, the finding may be explained b}/ a third factc: a ik
both plasma OT levels and mothers’behavior, .as tl?e auf o.r.s el
selves wrote. Third, although the authors arbitrarily prioritize .
levels over other variables (and chose to ignore some others) ;3
their hierarchical multiple regression analysis, OT !ev'els acco;:n;u
for only 796 of the variance in the ‘maternal Pehavnor scorel. in tly,
the same authors (Levine et al. 2007) published separat? y pau.' y
inconsistent findings from the same study ins'tead of dls;u:s?g
them jointly, and they refused to provide me with the raw data
feanalysis,
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" I: summary, lthe OT-theory is very far from being supne
Y human or animal studies. Yet, the notion that this th '

Dissemination of i ;
s of the Oxytocm-Theory in French pyki

s r:hn; controversy was Symptomatic of the dominance and jid
Pread acceptance of the OT-theory, for except rare refere
r;:‘urported psychological effects of prolactine—3 pituitaryé
or;e Promoting lactation—it was the only biological argum
&ut orw.ard against Badinter’s thesis, and nobody criticized it
e metdva. Symptomatically again, after I used my bl (h
Zllosioxla.blog.lemonde.fr) and interventions on ); WZ%
: ae';ilcated.to parenting in 2012 to Create a controversy.
y on this unchallenged OT-theory, people including a science
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aurnalist insisted that it had been scientifically established. That
ﬂ'was not really surprising given that it had previously been en-

| dorsed by several influential experts.

pissemination of the Oxytocin-Theory by Experts with
Various Motivations

The first significant expert was Jean-Didier Vincent, a pioneering

neuroendocrinologist in France and staunch advocate of the bio-

logical basis of behavioral gender differences in the public arena.

In 1986, he sketched out the OT-theory in his first book (Vincent
1986), a French bestseller in which, on this topic among others,
he wrongly summarized and boldly extrapolated from the results
of his and others’rodent studies. Later the same year, the AFP un-
critically relayed his claim that he had just proven that OT was the
cause of ‘maternal instinct’in rats, and that the same mechanism
probably existed in women. After him, the theory was not sig-
nificantly reaffirmed until the early 2000s, when other prominent
personalities perceived as experts in relevant biomedical fields
endorsed it,

One of them was Michel Odent, former surgeon in a French
Maternity ward and key player in the ‘natural childbirth’ move-
ment from the 1970s. In a book addressing “The scientification of
love” (Odent 2001) and elsewhere later (including a documentary
broadcast on a French public TV channel in 201 2), he stated that
OT is the hormone of ‘mother-love’ and is properly released only
if childbirth takes place in the ‘natural’ conditions he advocates.
His discourse has been relayed by midwives as secondary experts,
Calling for the demedicalization of childbirth both as a defense of
their profession and as a means for women to ‘reclaim’ childbirth.

d Another one was Edwige Antier, a pediatrician providing ad-
Vice to parents in popular books and radio programs from the
Sarly 1980s, and an active member of a right-wing party. In a

kshe published in 2001 and elsewhere later (including during
the controversy surrounding Badinter’s book published in 2010),
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she claimed that OT “is the hormone of maternal instinct” (Antigr
2001: 65, translation OF). Such theory is an obvious argument for
her conservative political agenda, for she bluntly warns that by
‘negating’ and antagonizing ‘maternal instinct; society prevents
mothers from devoting themselves to their infant(s), which ac-
cording to her has disastrous consequences for children and
makes women unhappy.

Another crucial promoter of the theory was the American
primatologist and sociobiologist Sarah Blaffer Hrdy, advocat-
ing for her view on motherhood essentially rooted in her early
work on infanticide in animals and her personal experience as a
mother. It started in 2002 with the French translation of her book
Mother Nature (Blaffer Hrdy 2002). At that time, OT was only one
of the biological factors she used to invoke about mothers'special
orientation to infants’ needs, but later she focused on OT, notably
in a French documentary devoted to her thesis on ‘maternal in-
stinct’broadcast on a French public TV channel in 2009,

A broader theory of OT as the ‘love hormone’ spread with the
popularization of Insel and Young’s seductive review of their and
others’findings on OT and ‘attachment’ (Insel & Young 2001), as
well as of a neuroimaging study that supposedly showed that
viewing a picture of their child elicits in mothers a specific brain
activity in areas rich in OT receptors (Bartels & Zeki 2004). A key
player in that movement was Lucy Vincent, professional com-
municator, freelance science journalist, and wife of Jean-Didier
Vincent, supervisor of her PhD on the neurobiology of lactation
in rats. In her first bestseller on the (neuro)biology of love, she
explained that OT “ensures the attachment of a mother to her
child through its massive release in her brain during delivery
and breastfeeding” (Vincent 2004: 67, translation OF). She made
similar claims elsewhere as well. The description of OT as the ‘love
hormone’was reiterated by several psychiatrists, either joining in
on the profitable business she had initiated (e. g., Reynaud 2005),
or more generally involved in the promotion of the notion that
ethology and biology provide important cues for understanding
sex differences in behavior (e. g., Cyrulnik 2006).
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In a very different context, this theory was also endorsed by

cientists working for the National Center for Scientific Research
IRS), with which French science journalists have special con-
ions. Whether investigating OT’s possible action in babies’
prains (Frangoise Muscatelli in Marseille), OT’s possible therapeu-
tic use in autism (Angela Sirigu in Lyon), or OT receptor function
(Marcel Hibert in Strasbourg), they have supported the relevance
of their research programs by claiming that OT is responsible for
the emergence of ‘maternal feelings, promotes mother-infant
bonding, or plays a role in‘maternal behavior!
. The specific interests of some of those experts may explain
‘why they brought the OT-theory forward. But the fact that they
smbraced it despite its remarkably weak scientific support de-
es additional explanation.

Possible Deciding Factors of a Collective Delusion

";,,l's obviously important that OT’s reputation as psychotropic
substance has been co-constructed by several research fields
With frequently overstated or biased references to previous find-
ngs. The fact that Thomas Insel, best known for his research on
the implication of OT and vasopressin in social behaviors, has
been directing the US National Institute of Mental Heath from
2002, may also have been an incentive. The uncritical dissemina-
tion of the OT-theory in French media has doubtless been further
ered by structural defects in science journalism. But when
lyzing the context of its emergence and comparing its spread-
to other scientific theories, it seems that some characteristics
@ been key elements in its success among experts, journalists,
and the general public.
First of all, the OT-theory is simple and consistent with common
nse as well as with old scholarly myths. It conveniently explains
feelings expressed by a number of mothers, and ties in with
COmmon psychoanalysis-based notion that women'’s psyche
the experience of pregnancy make them develop a unique
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bond with their infant. It also seems logical from the evolutionary.
psychology perspective that has become widespread since the
mid 1990s: as frequently stated, since an infant has to be breast.
fed by a woman, natural selection has 'logically’ put in the same
substance the power to help a woman give birth and milk and to
cause her to be willing to take care of her newborn.

Beyond these aspects, several reasons for the acceptance of
the OT-theory appear to be linked to the post-feminist context,
defined as a set of reactions to the perceived or real (lack of) im-
pact of second-wave feminism. One characteristic of that context
is that mothers are still the main caregivers to children although
they are seemingly free not to behave in this way. The OT-theory
is a seductive explanation for that observation, especially since
many experts endorsing it are women and even self-identified
feminists, or men apparently wanting ‘women’s weal'’ like Odent:
as such, they seem above the suspicion that they might be act-
ing against women’s empowerment. In addition, believing that
OT naturally triggers postpartum development of adequate atti-
tudes toward the infant is a way for women to handle the pressure
thatis put on them through the injunction to be successful at ma-
ternity, a side-effect of the right to a ‘chosen maternity’ obtained
in the 1970s. Indeed, it reassures mothers-to-be as regards their
mothering ability, and in case they fail to feel fulfilled as mothers,
invoking a biological dysfunction allows them to avoid question-
ing their life choices.

Another characteristic of this context is that while traditional
gender roles have been widely challenged, society is still deeply
gendered and heteronormative. Biology can then act as a precious
anchor for masculine and feminine identities as fundamental
landmarks in a gender-troubled society. OT as a cause of ‘typically
female’ caring attitudes, symmetrical to testosterone for ‘typically
male’adventurous and vigorous ones, looks like an ideal candidate
for providing such an anchor. Indeed, OT can be viewed as the es-
sence of femininity without precisely defining a place for women,
as a psychoactive fluid that induces a certain mood or propen”
sity without determining specific behaviors. And this essence i
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. since OT is also present in men and widely varies both inter-
intra-individually, it does not relentlessly assign childcare as
ral destiny’ to all women, and to women only, and for their
e life after they have given birth. OT thus can serve as a posi-
nd relatively supple biological anchor for femininity, compat-
ble with women being more or less ‘feminine’ as well as with men
ng a so-called ‘feminine side! It contrasts with the somewhat
ling notions generally attached to genes: human beings like
rammed’ machines, and a strict categorization of individuals
d on their genotype. In this way, the OT-based theory of ‘ma-
mal instinct’ participates in the hormones mystique which is at
heart of the mainstream conception of gender as biologically
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