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Genes and Jeans

aTTaPAiTATA N AUEDN

. OpAcn TwWV avopoyovwyv
http://upload.wikimedia.orgiwikipedia/commons/337/0if ~~ OTOV EYKEPAAO JECW TOU
ference_ DNA_RNA-EN.svg GV6pOYOV|KOl’J UTTOBOXE’:G

= N W
- 8 « [1a TNV avarTugn
ApPPEVOC TUTTOU
- B e B , ,
R TAUTOTNTOG (PUAOU
. . |

https://www.flickr.com/photos/jasonstaten/3158074766/




Pope Joan

HAMEN LNODILWON Der hiltnimy b"h-‘“(lr'bi\'b';;;;
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 Pope Joan: A
Recognizable Syndrome*

« Maria |I. New and
ElizabethS. Kitzinger,

- W N Ry \

Yo n}?ﬁnﬁ[&ﬁh’m der DAL Do ,u\-j capl ;
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junhfrdlinye mencyCals erlich fagen)gili:
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http://en.wikipedia.org/wiki/Pope_Joan#/media/File:Woodcut_illustration_of Pope_Joan_-
_Penn_Provenance_Project.jpg

http://en.wikipedia.org/wiki/Pope_Joan#/media/File:Pap
esse_Jeanne_BnF_Fran%C3%A7ais_599 fol. 88.jpg




Baubo

« Baubo : a Case of Ambiguous Genitalia
in the Eleusinian Mysteries

Neoklis A. Georgopoulos, George A.
Vagenakis, Apostolos L. Pierris

Hormones 2003

* Q¢ gITTovca TTETTAOUG aveECUPETO, OEige
O€ TTAVTA CWHPATOC OUDE TTPETTOVTA
TUTTOV.

[Maic d'nev lakxo¢ BauBoucg utro
KOATTOUG

http://upload.wikimedia.org/wikipedia/commons/c/c5/Terracotta_Baubo_figurine.jpg



Masculinization of the canary brain

The sing of the canary
* Male: Singing
* Female: No singing
 Female + Testosterone: Singing



Female brain
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Fig. 3.
Mounting behavior of female wild-type (WT), heterozygous (HET), and aromatase knockout
(ArKO) mice. All females were ovariectomized in adulthood and tested once for mounting
behavior with an estrous female when treated with testosterone and then once more when
treated with both testosterone and estradiol (5 pg/mouse/day). *p < 0.05 compared to WT and
HET females, p < 0.05 compared to WT females. Data shown are means = SEM_

Fig. 2.

Lordosis quotients of female wild-type (WT), heterozygous (HET), and aromatase knockout
(ArKO) muce. All females were ovariectomized in adulthood and subsequently treated with
estradiol and progesterone prior to each behavioral test with a sexually active male. *p < 0.05
compare to WT and HET females. Data shown are means (+SEM) of a total of five fests.

Estrogens are required for female typical brain and
behavioral sexual differentiation

Bakker J. Neuroendocrinology 2007
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Brain Sexual Differentiation

Fetal brain development
Organizational actions

Neuroactive steroids:

Neurotrophic factors

Neurotransmitters

Second messenger pathways cross-talks

Adult brain

Activational actions

Neural and Endocrine conditions
Endocrine disruptors

Behavior: Male, Female



Central metabolism of sex steroids

Testosterone is converted to Dihydrotestosterone via 5a-
reductase

Dihydrotestosterone binds to Androgen receptor
Dihydrotestosterone is converted to 3%-DIOL derivatives

3%-DIOL derivatives bind to Estrogen receptor 3 and exert
non-genomic signals via GABA-A receptors

Testosterone is converted to Estradiol via CNS aromatase
Estradiol binds to Estrogen receptor a

CNS aromatase is expressed in frontal cortex,
diencephalon, hippocampus, amygdala, bed nucleus of the
stria terminalis, hypothalamus.



Male-typical shape of neurites:
substantial evidence
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Goto et al, 2011




Sexually dimorphic nuclel -
Hypothalamus

Choroidal fissure

[Tuprijve¢ - SDN of
MPOA, SCN, BST, INAH 2

« Méyebog, oxnua, apiBuog

VEUPWVWV
b e O1 TTEPIOXEC TOU EYKEPAAOU
diagopoTroiouvTal MEXPI KAl

Latmina tevminalis
Corpus strigbun

Optic recess

Chiasmea

TNV €vAIKo {wn

Hypophysis
Recessus infundibuli

http://en.wikipedia.org/wiki/Hypothalamus#/media/File:Gray654.png



Bed nucleus of Stria Terminalis

Striag terminalis

Fuperior colliculuy —————

Kriernal arcuacte
Sibers

Dhorsal  exierseal
arcuEte fibera

Pyramidal ract

BST Bed
nucleus of Stria
Terminalis

Males :
Increased size
and number of
neurons

http://en.wikipedia.org/wiki/Stria_terminalis#/media/File:Gray683.png



Suprachiasmatic nucleus

Cerebral cortex

« SCN

 Males:
Spherical vs
Elongated in
Females

Pineal gland
Suprachiasmatic

nucleus

Opfic chiasm

Hypothalamus ¢

http://upload.wikimedia.org/wikipedia/commons/8/80/Suprachiasmatic_Nucleus.jpg



Androgen receptors of the human
mamillary bodies-1

. « Sex differences in androgen receptors
‘ (AR) of the human mamillary bodies:
differences in circulating levels of
St S (B androgens.

« A: Heterosexual man
 B: Heterosexual woman

T e + C: Homosexual man
PR P ] ]
TN .‘ o « D: Woman with high levels of
A e T androgens

« Conclusions:

1. Sex difference in the nuclear AR
Immunoreactivity between A and B.

Kruijver et al, 2'001 2. No difference in the intensity of AR

staining between A, Cand D



Androgen receptors of the
human mamillary bodies-2

a7 i « Sex differences in androgen
WAk ‘ receptors (AR) of the human
o | mamillary bodies: differences
A o in circulating levels of
i | androgens
o ;.j"', +ir PR, « A: Non-castrated male-to-

female transsexual

 B: Castrated male-to-female
transsexual

« Conclusions:

Kruijver et al, 2001 Sex difference in the nuclear

AR immunoreactivity between
A and B.
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Organizational-Activational
hypothesis

Phoenix et al, 1959: Organizational-activational hypothesis
of hormone-driven sex differences in brain and behavior

Prenatal/early postnatal transient rise in testosterone:
Masculinizes and defeminizes neural circuits in males

Absence of the transient rise in testosterone: Feminine
neural phenotype

Puberty: Testicular and ovarian hormones act on previously
sexually differentiated circuits to facilitate expression of sex-
typical behaviors in particular social contexts.



Revised Organizational hypothesis

. » Revised Organizational
¥ . hypothesis: One

%g Perinata . - protracted sensitive

g é . Prepuberta o perloo! f_or the |

g \ e organizing actions of
ol B - ~  testosterone

0 1 2 3 4 5 6 7 8 9 10
Age (weeks) Schulz et al, 2009

=

Ilustration depicting the overall findings of our study investigating the effects of early, on-
time, and late adolescent testosterone treatments on adult mating behavior. Given that early
adolescent testosterone treatment was imitiated immediately following the period of sexual
differenfiation (postnatal day 10), our data suggest that adolescence 1s part of a protracted
sensitive period for the organizing actions of testosterone (area under the solid gray curve). In
addition, because early adolescent treatments most effectively organmized adult mating
behavior, we propose that sensitivity to the organizing actions of testosterone decreases across
postnatal development. The dashed line approximates testosterone secretions across
development, whereas the solid line depicts decreasing sensitivity to the organizing actions of
testosterone across development. Shading approximates the ttiming of perinatal, prepubertal.
adolescent periods in the Syrian hamster.



Sex dimorphism of CNS

« Masculinization of behavioral traits
* Organizational effect of prenatal androgen exposure

« Sex dimorphism of the central nervous system



We cannot evaluate the
organizational effect of prenatal
androgen exposure In humans

based on animal studies



Postnatal period of hypothalamic
differentiation

MEN WOMEN

Genetic
Environmental &

Psychosocial factors -

birth 2to 4 > 4 adults

Sexual differentiation of SDN Sexually Dimorphic Nucleus



A

SDN-POA and Testosterone

Neonatal testosterone influences the size of SDN-POA.

In order of increasing size:
Female control
Female and Testosterone
Male castrated
Male control



Intrauterine androgen exposure
and behavior

) individuals who have genetic disorders that cause
abnormalities in the amount or activity of testosterone,
beginning prenatally;

(i) individuals whose mothers were prescribed hormones
during pregnancy for medical reasons; and

(i) Individuals with no history of hormone abnormality, but
for whom information on prenatal hormone levels is
available and can be related to postnatal behaviour.



Intrauterine androgen exposure
and behavior

) individuals who have genetic disorders that cause
abnormalities in the amount or activity of testosterone,
beginning prenatally;

(i) individuals whose mothers were prescribed hormones
during pregnancy for medical reasons; and

(i) Individuals with no history of hormone abnormality, but
for whom information on prenatal hormone levels is
available and can be related to postnatal behaviour.



Causes of hyperandrogenic
states In pregnancy

A. Fetal causes

Congenital adrenal hyperplasia (CAH)

. Maternal causes

Ovarian tumors

Non- tumor ovarian conditions (pregnancy luteoma,
hyperreaction luteinalis, PCOS)

Adrenal tumors (rare)

Non-tumor adrenal causes (Cushing’'s syndrome, irregular
secretion of CRH in the placenta, non-functional adenomas in
the cortex of the adrenal glands containing receptors with
aberrant activity for CRH)

latrogenic (preparations containing androgens or progestins)



Congenital Adrenal Hyperplasia
as a model of prenatal exposure
to androgens



Sex differences in human behavior

Behavior/ psychological characteristic

Appprosmate size
i = tared ar o

deawiatior wrts ()

Core gemnder daentity [23,7443]
Saxual aoriantation [249.75])

Childhood play

Flary withh girls" tows [E]

Flany wwithh bows" tows [E]
Faeminins preschos | games [FE]
Masculine preschool games [ 7&5]
Flaymate praferances [FE]
Composite of sas-tywped o lasy
(FSAL [77.78]

Cogniitive amnd motor abili ties
ladolescemnts’adults)
Targeting [37.38,.79-81]
Fimnge motor =kill [38.82. 83]
FAAemtal rotatioms [B9,85]
Spatial parcaeption [84.85%]
Spatial wisualization [B9.8%]
SAT mathematics [B56]
Computational skills [B&8]
FElath concepts [B&E])

Varbal fleemncy [B7 .85]
Farceptual spead [H59])]
Vocabularm: [O406]

SAT YWearbal [240]

Farsomnality (assessad withh guesticommaires)
Tendencias o physical aggression [35,917]]

Empathny [34,92]
Crosrmimamcedsass e rtivemness [O2]

11.0-—-13.2
&6.0—7.0

1.
.
_=.

NRDQ=h=
) o 4
¥

=
&
=
Hines, 2010

1.1=2.0
o505
0. 309
0. 305

o.0—0. 5
.3
OO
oo
0.5
0. 3—0.7
OO
oo

i0.4—1 .3
o313
0. 208




» Ratio of the length of the
second digit divided by
the length of the fourth
digit (2D:4D):

* Prenatal androgens?

* Perinatal androgens?

« AMH?

« Sex chromosomes?

« Behavioral?

2D
Example = =0.
p D 945

http://en.wikipedia.org/wiki/Digit_ratio#/media/File:Hand_zur_Abmessung_2D4D.jpg



CAH and 2D:4D-1

Females with CAH had a significantly smaller 2D:4D on the right hand
than did females without CAH.

Males with CAH had a significantly smaller 2D:4D than did males
without CAH. A subset of six males with CAH had a significantly
smaller 2D:4D on both hands compared with their male relatives
without CAH.

These results are consistent with the idea that prenatal androgen
exposure reduces the 2D:4D and plays a role in the establishment of
the sex difference in human finger length patterns.

Brown WM, Hines M, Horm Behav 2002



CAH and 2D:4D-2

We found lower 2D/4D ratio in female patients with 21-
hydroxylase deficiency compared to healthy girls (p=0.000) and
equal 2D/4D ratio for female patients when compared to male
controls. Male patients with 21-hydroxylase deficiency had
significantly lower 2D/4D ratio than female and male controls in
the right hand. Healthy boys had lower 2D/4D ratio than

healthy girls.

Okten A, Kalyoncu M, Early Hum Dev 2002



2D:4D and Organizational
hypothesis

A

I Sex differarnes:

Presan| before Birt
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Ratio of the length of the
second digit divided by
the length of the fourth
digit (2D:4D): a test of
the organizational
hypothesis that
androgens act early in
life to masculinize
various human
behaviors.

Fingerpost reflect total
androgenic stimulation
rather than just prenatal
androgen exposure.

Breedlove, 2010




Congenital Adrenal Hyperplasia: a
model of prenatal exposure to
androgens

« Low rates of child-bearing in CAH?
 Low rates of heterosexual drive in CAH?

« FORMS
1. SIMPLE VIRILIZING (SV)
2. SALT WASTING (SW)

« PREGNANCY

1. 60% for SV
2. 7% for SW

« Among SV + SW with adequate and heterosexual activity



Low “maternalism” in CAH

« Decreased interest in getting married- performing
childcare/housewife role.

« “...Jimand | can’t stand children. They’ re cute and
everything, but | had never had any maternal feeling like that,
like | wanted to have a baby... Most people look at babies
and think they’ re cute and they coo over them. | never felt
anything. It' s just a baby. | have cats. Those are my
babies...”



Sexual interest in women with CAH

Low levels of sexual interest and activity associated with low
fertility have been reported in women with CAH.

Possible cause: Desensitization Hypothesis (Bancroft, 2003)

Exposure to high levels of testosterone during fetal and early
postnatal life desensitize CNS to testosterone effects in males.

If males were as sensitive to CNS effect of testosterone as
females, then the behavioral masculinizing effects could be
maladaptive.

Physiologically, no such desensitization process occurs in
females.



CAH and Toys

(a) Play with girls' toys
1.0 -
E B Girls CAH
= 08 - Hines M, Trends Cogn Sc 2010
B B Girls
g 06 Unaffected
§ B Boys CAH
g 04
E B Boys
0.2 Unaffected
0.0
(€) Sex-typed childhood activities and interests (b) Play with boys' toys
4 (PSAI) 2
80 10 -
B Girls CAH E.B B Girls CAH
=
%60 W Girls E B Girls
f Unaffected 6 Unaffected
Ecm - M Boys CAH -E H Boys CAH
4
W Boys S B Boys
20 Unaffected ;2 Unaffected
o - 0.0




Sexual orientation in women with
CAH

TABLE 2. Relationships and sexuality in the 62 women with CAH and the different CYP21A2 genotype groups
compared to controls

iCAH Mull 2splica 172N Miscallansous V281L Comndrols
n B2 14 15 25 3 L Bed
Relationships
Partner FB BT 4 (29%,) EB{53%) 21 (B405) 2 [40%) 50 (81%)
Pyalee (patients vs. controls) 0.0 0.0004 0.04 ME (0.7 ME (0.3)
Mot debuted s=cually B {135 2114%) 5{33%) 1 (%) 0 (0] 1 (20:]
Pvalse (patients v controls) 0.02 M5 (0.0G) 00008  NS{DS5) M5
Szl crientation
Heterosexual A3 5 0 21 ? 5 56
Bisemnss 7 3 2 1 1 0 0
Heomeosexual 3 Z 1 0 0 (4] i
Tovtal 53 10 3 22 3 5 57
Mo answer g ] 2 | 0 L] &
Biwhomosexus 19%: LO%s X% 5% FE% il %
Pvalue {patients ws. controls) 0.005 0.0001 0.02 NS {0.5) NS {0.1) NS
Frisen et al, 2009
Mutations CAH |
1. Null,12splice: salt-wasting Acti controls
(W) Ctlvell 52% 1%
2. 1172N: simple virilizing (SV) ;exual}’ 73(y° 900/0
3. V281L: non-classical (NC) exual interest 0 0




Sexual orientation iIn women with
CAH In correlation with genotype

80—

50—

%

10—

20—

N

|

null  12splice 1172N WV281L control
Genotype group

Non-hetero-
[
sexual

B No partner

Frisen et al, 2009

FIG. 2. Women with bi- or homosexual orientation and women with
no partner given as percentage for the CYP271.A2 genotype groups and

the controls.




CAH: Behavioral effects

g% d y_
E 0.6 - m Childhood play
5 E Gender identity
= 0.5 1
.*:_E 5 OSexual orientation
= 4
% Q0 0.4
E —
o g 031
28
) L]
. 4
= 0.1
S . l

Figure 1 The size of the difference between females with congenital
adrenal hyperplasia (CAH) and those without CAH relative to the
size of the sex diference in three characteristics: childhood play
behaviour (sex-typed toy, activity, temperamental and playmate
preferences); sexual orientation (preferences for erctic partners of
the same or the other sex); and core gender identity (sense of self
as male or female). Group differences (CAH versus control; male
versus female) are expressed in standard deviation units.

Testosterone effect of
CAH on gender identity is
smaller than the effect on
sex-typed childhood play
behavior and similar to
the effect on sexual
orientation

Childhood play
behaviour: females with
CAH moved about 60%
of the distance toward
mean male-typical
behaviour.

Sexual orientation: 10%



Occupation and interests in women
with CAH in correlation with
genotype-1

TABLE 1. Cheoice of occupation and leisure activities in the 62 women with CAH and the different CYP2742
genctype groups compared to controls

CiH Mull [2splice [172M WaHIL Controls
m (=W 14 15 % 5 &f
Crooupation
hAlsle corminant 13#43 [ 312 Fini 243 =
Pyalue (patients v= controls) 0.04 000" NS {0.3] NS (0T NS
Extreme male dominant A3 oy 112 17 2 1247
Pwzlue (patients vs. controls) 0.04 0.0005" M= (0.4 ME M
Fermnales in socupation (%) c0 3s 48 =y 41 63
Fyalue (patients vs. controls) 0,005 0.0 ME0D.1) RS (0LED [
Interests
Sppaorts AT 12713 10714 SO 5 55 4710
P walue (patients vs. contnols) NS (D.0&) IS [DLO)E M5 {0.5] RIS (D.2) M5
Riough sports 25T 143 101 4 1725 35 1
Fyalue (patients vs. controls) 0.007 000 ME0D.1) BES (010 [
hdlotor wehidles 857 413 314 125 05 a0
P walue (patients v= controls) 0.002 0.000 0_0D6 NS (030 NS
Mutations
1. Null,12splice: salt-wasting

(sw)
2. 1172N: simple virilizing (SV)
3.V281L: non-classical (NC)

Frisen et al, 2009




Occupation and interests In
women with CAH In
correlation with genotype-2

3 —| Al

B dominant
occupaticn

— Extlreme

mm Male-
dominant
occ upaticn

. M otor

imteraest

Mutations
1. Null,12splice: salt-wasting
(sw)
2. 1172N: simple virilizing (SV)
3. V281L: non-classical (NC)

1-1 L

muall 1Z2splice 11721 WE2E1 L corntrol
Genotype group

FiIG. 1. Wale-dominant occupations (=25% females in occupation),
extrerme male-dominant occupations (=1 1% females in occcupaticon)
and motor vehicles as main interest, given as the percentage Tor the

different L YPA 1.4 genotype groups and the conmtrols.

Frisen et al, 2009




Psychosexual outcomes In
women with CAH

Table 1. Control Variables and Psychosexual Qutcomes in Women and Men With and Without CAH (Means + SD)

Women Men
CAH Control CAH Control
(n=16) (n=15) (n=9) (n=10)
Control variables
Age (years) 23.646.7 N34 28.148.4 243418
Vocabulary 8.19+1.51 9.07+1.62 9.00+2.45 8.90+2.01
+ Psychosexual outcomes
Recalled childhood gender role behavior * 60.5+16.1%** 33.6+17.6 68.3+11.8 69.8+7 4%**
Core gender identity® (past 12 months) S.44+301% 393+1.28 3.2240.67 3.80+1.13
Core gender identity ® (lifetime) 6.75+4.84* 4214122 344+0.88 4.20+1.14
Sexual otientation (past 12 months) 375+2.62* 2214059 244+1.33 21040.32
Sexual orientation® (lifetime) 3.69+2.60* 2.3340.72 2.2240.67 2.2040.42

* Numbers of participants for recalled childhood gender role behavior = 14 women with CAH, 11 control women, § men with CAH, and § control
men. ® Scores can range from 3 to 21. Lower scores indicate stronger identification with the assigned gender. ¢ Scores can range from 2 to 10, Lower
scores indicate stronger heterosexual orientation.

* Differs from mean for control women, p <.05. *** p < 001 _

Those girls who are most behaviorally masculinized as children are also the
most likely to evolve a bisexual or homosexual orientation as adults




Gender identity in women with CAH

TABLE 1. Frequency of male-typical responses to items on the gender identity interview

L;EEEIJE rl;';m:h],ﬁs EE:,TTIEEQI]IIE Significant group differences
1. Profors short hair 10(23%) 3 (43%) 6(21%)
2. Does not like dresses 25 (58%) 3 (43%) 10(35%) cahyetl’
3. Better to be boy 2(5%) 2 (29%) 0(0%) cahith®, thictl’
4, Not happy as gir 4(9%) 3 (43%) 0(0%) cahth’, thictl
5. Wishes to be boy 12(28%) 3 (43%) 5 (17%)
6. Try boy for a while 23 (54%) 5(11%) 11(38%)
7. Boy forever 1(2%) 3 (43%) 010%) cah/th’, thctl
8. Rather be father 2(5%) 3 (43%) 010%) cah/th’, thict]’
0. Pretends male 9(21%) 5 (11%) 2(T%) cahith’, cahvietl”, thietl

cah, Girls with CALI; tb, tomboys; ctl, control girls.
Group differences on items scored 0, 1, or 2 tested by 121 “P<010: 7P <005 P <001



Gender dysphoria and gender
change in females with CAH

« Patients raised as females: 94.8% later developed a gender
identity as girls and did not feel gender dysphoric.

* 5.2% of those girls, expressed gender identity dysphoria.

« Among patients raised as males, 12.1% of those expressed
gender identity problems.



Ha reductase deficiency as a model of

prenatal exposure to androgens



Prenatal Hormones and Sexual
Orientation

5-a Reductase deficiency
Clinical presentation

46 XY neonate with
Female phenotype
Ambiguous genitalia
Blind vagina



ba reductase deficiency-
Ambiguous genitalia

* Bifid scrotum
* Urogenital sinus
« Small phallus



AVETTAPKEIO Sa avaywydaong
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* Virilization at puberty
 Gender change

« Raised as girls:
18/38

« 17/18: changed to a
male-gender role

http://pixshark.com/aeta-people-drawing.htm



Androgen Insensitivity
Syndrome (AlS) as a model of
prenatal exposure to androgens



Androgen role in male gender
identity

Gender: Gender identity (self estimation)
Gender role (objective estimation)
Sexual orientation (hetero- or homosexual)

Female gender identity: presence of ovaries or lack of gonads
(gonadal dysgenesis)

Male gender identity: testicular issue irrespective of female or
hermaphrodite (intersex) phenotype.

Complete androgen insensitivity syndrome: Female gender
identity

Partial androgen insensitivity syndrome:

Female or male gender identity.

Kula et al, 2000




TauToTnTa UAOoU Kal KN



BSTc In transsexuals
a R b | .
Het MAN [ 3.4 . Het FEMALE

-.. % "vi. .

T4
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o

Male to female transsexuals have female
SOM neuron numbers in BSTc

Kruijver JCEM
2000

M to F TRANS




BST in MTF transsexuals

BST Bed nucleus of
the Stria Terminalis

Males : increased size
and number of neurons

Male to Female
transsexuals have

1. female size and
2. number of neurons

http://en.wikipedia.org/wiki/Stria_terminalis#/media/File:Gray683.png



Sex atypical cerebral asymmetry
and functional connections In
Transsexuals?

Linked to neurobiological entities

Neuroimaging Differences in Spatial Cognition between

Men and Male-to-Female Transsexuals Before and During
Hormone Therapy

Sonja Schoning, PhD,*" Almut Engelien, MD,*"* Christine Bauer,*" Harald Kugel, PhD,*



Transsexuals and hormone therapy

« Trans show cortical activation patterns for a mental
rotation distinct from their biological sex

« apriori Neuroimaging differences

 In spatial cognition between MEN and M to F trans
caused by different Neurobiological processes,

« which remain stable over hormonal therapy



Androgen Receptor repeat
length polymorphism and MTF

MTF trans have significantly longer mean repeat lengths

2517

20+

15+

10+

5_

O_

Hare L. Biol Psychiatry 2009

21 different alleles

16 17 18 19 20 21 22 23 24 25 26 27 28

% of each allele

W112 MtF 258 Males

Number of CAG repeats in the Androgen Receptor gene
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Sclence and consensus

Michael Crichton (2003): “...the work of science has nothing
whatever to do with consensus.

Consensus is the business of politics.

Science, on the contrary, requires only one investigator who
happens to be right, which means that he or she has results that
are verifiable by reference to the real world. In science
consensus is irrelevant. What is relevant are reproducible
results. The greatest scientists in history are great precisely
because they broke with the consensus . . . There is no such
thing as consensus science. If it's consensus, it isn’t science. If
it's science, it isn’t consensus...

Consensus is invoked only in situations where the science is not
solid enough”.



2 £COUAAIKOG TTPOCAVATOAIONOG

[TpoyevvnTIKOI TTAPAYOVTEC TTIBAVWC £TTNPEALOUV TOV
0£COUAANIKO TTPOCAVATOAICUO.

Swaab, Best Practice&Research Clinical Endocrinology &
Metabolism,2007
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AVOOOAOYIKOI

[MaidI& atTo oIKoyEveleg transsexual 1 opoPUAOPIAWY eV
epgavidouv dilatapaxrn o£¢oUaAIKoU TTPOCAVATOAIOUOU



Suprachiasmatic nucleus

« SCN

 Males:
Spherical vs
Elongated in
Females

« Homo- twice as
many cells vs
Hetero- sexual
men

Cerebral cortex

Pineal gland
Suprachiasmatic

nucleus

Opic chiasm

Hypothalamus A

http://upload.wikimedia.org/wikipedia/commons/8/80/Suprachiasmatic_Nucleus.jpg



Neuroimaging and sexual orientation

L amygdala

nght\.n.fard cerebral asymmetry mdespread connectwlty from the Rt amygdala
o eI

« PET and MRI show differences in cerebral asymmetry and functional
connectivity between homo and heterosexual subjects

« Savic |l. PNAS, 2008



INAH-3

nterstitial Nuclei of Anterior Hypothalamus
_e Vay, Science,1991

arger in Het men VS Women and Hom men
? a small INAH3 cause homosexuality

? homosexuality reduce the size of INAH3

? unknown 'third factor' responsible for
homosexuality and reduced INAH3 volume




Sexual dimorphism and orientation

? Certain sexually dimorphic features in the brain may
differ between individuals of the same sex but different
sexual orientation.

PET and MRI : Sexual dimorphism with respect
to hemispheric asymmetry and the functional connections
from the RT and LT amygdala

MRI volumetry of cerebral hemispheres

PET measurement of cerebral blood flow for analysis of
functional connections from the RT to the LT amygdala.



Genetic basis of sexual orientation

60
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30 [1fraternal
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Il adopt br
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0_‘

women

Bailey J, Pillard R. Arch Gen Psychiatry , 1991
Carlson, Niel R. 2001
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XpnuartodoTnon

To TTapOV eKTTAIOEUTIKO UAIKO £XEI avaTTTuxXOei 0TO TTAQICIO TOU
EKTTAIOEUTIKOU £pYOU TOU OIOACKOVTA.

To £pyo «AvoikTa Akadnpaika MaBiuarta oto MaverTioTAuIo
ABnvwv» £xel xpnuaTodoTroel uOvo TNV avadiaudpPwaon Tou
EKTTAIOEUTIKOU UAIKOU.

To €pyo uAoTrolgital oTo TTAQiolo Tou Emixeipnolakou NpoypduuaTtog
«EkTTaideuon kai Aia Biou M&dBnon» kai cuyxpnuarodoTteital atrd
TNV EupwTraikn ‘Evwon (EvupwTraikd Koivwviko Taueio) kai atrd
£0VIKOUG TTOPOUC.

EMIXEIPHEIAKO MPOIPAMMA
EKMAIAEYZH KAI AIA BIOY MAGHZH : EZI-IA

n npéypapya yia v avantuén

(

[

YNOYPIFEIO NAIAEIAL KAl BPHIKEYMATQON

EvpwndixiEvwon EI/AIKH YMNHPEZIA AIAXEIPIZHE
Evpwmaiké Koivwviké Tapeio

Me tn ouyxpnuarodotnon tng EAAGSag kat tng Evpwnaikig Evwong
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Qg Mn Eptropikn opiletal n xpnon:
TToU O€V TTEPIAANPBAVEI AUECO ) EUPECO OIKOVOMIKO OPEAOC aTTO TNV XPrion Tou
EPYOU, YIa TO dIavOoNEQ TOU £pYOU Kal adelodoOxo
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AlaTApnon ZNUEIWHATWY
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N ONAwaon Aiatnpnong ZNUEIWPATWY
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