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Chemical love ol 46115 October

Nicolas Gompel and Benjamin Prud’homme

Male and female fruitflies use pheromones to flaunt their species identity and gender as they court amid
other fruitfly species. The grammar of this chemical language is surprisingly sophisticated.

| :
(7Z,11Z)-heptacosadiene

Drosophila melanogaster

Drosophila melanogaster

Figure 1| Pheromones impart species identity

in Drosophila. Billeter ef al.' report that the
pheromone 7,11-HD, produced by Drosophila
melanogaster females, acts as an aphrodisiac on
males of the same species (upper panel) but as a
deterrent to males of other species (lower panel).
The upper panel shows a D. melanogaster male

serenading a female by vibrating his wing while

\

he licks her genitalia — a prelude to copulation.



Sexually Antagonistic Genes:
Experimental Evidence

William R. Rice
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| he neurobiology of pair borldlrlg

Larry | Young' & Zuoxin Wang? VOLUME 7 | NUMBER 10| OCTOBER 2004 NATURE NEUROSCIENCE
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12 % =B

mm Dopamine

xytocin N = N '
Oxyt N— _ ., Motor nuclei

» Vasopressin

Olfactory signals
Figure 3 Sagittal view of a prairie vole brain illustrating a proposed neural
circuit model for pair bonding. In this model, mating activates the VTA,
resulting in increased dopamine activity in the prefrontal cortex (PFC) and
nucleus accumbens (NAcc). Concurrently, olfactory signals from the mate
are transmitted via the olfactory bulb (OE) to the medial nucleus of the
amygdala (MeA). Oxytocin acts in the MeA, and AVP acts in the lateral
septum (LS) to facilitate olfactory learning and memory. Mating also
stimulates increased extracellular concentrations of axytocin in the PFC and

MNAcc of females, and of vasopressin in the ventral pallidum (VP) of males.
Y -



«

\ﬂE TRY THUU
EbY HUKOI'JIA

'

L \Y

W




CUHAIITUYHA IINVIACTUYHICTDb
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munukiB (dendritic spine), ki popMyIOThH

long-term potentiation (LTP) a6o
long-term depression (LTD)
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Histone deacetylase inhibitors facilitate partner preference
formation in female prairie voles
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Vasopressin (mammals)
Cys . Tyr.Phe.Gin.-Asn-Cys.Pro-Ang-Gly.NH,

Lysipressin (pigs, marsupials) Oxytocin
Cys-Tyr-Phe.Gin-Asn-Cys.Pro.Lys-Gly-NH, Cys Tyr-1l6.Gin.Asn-Cys .Pro.Leu.Gly-NH,

Phenypressin (marsupials)
Cys-Phe-Phe.Gin-Asn.Cys.Pro.Arg.Gly.NH,

Mesotocin
Cys.Tyrlle.Gin-Asn.Cys.Pro.le-Gly-NH,

Vasotocin
. Cys . Tyrlle-Gin.-Asn.Cys .Pro.Arg-Gly-NH,

Isotocin
Cys Tyr-lle.Ser-Asn.Cys.Pro.Leu.Gly-NH,

Annepressin (annelid worms)
Cys.Phe.Val-Arg-Asn.Cys.Pro-Thr-Gly-NH,

Conopressin (snails, cones, sea hare, leeches)
Cys-Phe/lle-lle- Arg-Asn.Cys-Pro-Lys/Arg -Gly-NH,

Inotocin (some insects)
Cys-.Leu.lle.Thr-Asn.Cys.Pro-Arg.Gly -NH,_
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Neuroimaging of Love: fMRI Meta-Analysis Evidence toward New

Perspectives in Sexual Medicine

Stephanie Ortigue, PhD,” Francesco Bianchi-Demicheli, MD,! Nisa Patel, MS.” Chris Frum. MS.* and

James W. Lewis, PhD*

/ Figure 1 Combined analysis of fMRI studies of love. Com-

posite meta-analysis map of fMRI paradigms related to love
(i.e., fMRI of passionate love, maternal love and uncondi-
tional love; N = 120 subjects including 99 women, and 21

\ men). Results are superimposed on lateral (top panels) and
medial views (lower panels) of an average human cortical
surface model—an inflated rendition of the PALS surface
modael.

—

%

Figure 2 Passionate love network. Cortical networks =
reported in fMRI paradigms specifically related to passion-
ate love (N = 70 subjects including 57 women, and 13 men).

J Sex Med 2010;7:3541-3552

Results are superimposed on lateral views of an average
human cortical surface model—an inflated rendition of the
PALS surface model.
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 XBOCTATE AOPO (caudate nucleus) 1 JYIIITMHHA (putamen) - nopaminepriuti
1IKIPKOBI JIUISTHKH, 1110 BIJMOBIIAIOTh 32 MTO3UTUBHE MIJAKPIIICHHS, ITIOYYTTS 3a/I0BOJICHHS,
erdopiro.

« OCTPIBELIb (insula) i nepenns yactuna IIOSICHOI 3BUBMHMU (anterior cingulate
cortex) - BiJiIiIH, 1[0 MarOTh BIAHOMICHHS J0 CEKCYaIbHOTO 30Y/IKEHHSI.

 3amxyeThes 30ymxennss MUTJTAJIMHUA (amygdala) - BianoBizae 3a cTpax, TPUBOXKHICTb,
3aHENOoKoeHHs i 3aaubo1 yacturu [IOSICHOI 3BUBUHMU (posterior cingulate cortex).
 [IEPE/IHS yacTtrHa MOsSICHOI 3BUBMHHU BIJINOBIIA€ 3a NEPEKUBAHHS IIIACIMBOIO KOXaHHS 1
CEKCYaJIbHOTO 30y/keHHs, Tol sK 11 3AJHS yacTuHa akTUBI3Y€THCA MPU NEPEKUBAHHI
HEIAaCHOT1 JII00O0BI.
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A Time schedule
Visual stimuli (30 min) Rest (45 min)
I PET scan (60 min) I
| | | |
| | | |
0 15 30 75 min

t
[''CIRaclopride
injection

/ ——

/ FIGURE 1 | Paradigm for the PET experiments (A) showing stimulus
display sequences (B). In order io aliow for release of endogenous
dopamine, the visual stimuli were presented 15 min bafore [ Clraclopride
admenistration and lasted for 30 min. A PET scan was conducted for 60 min
after the [11CJraciopride adminisiration. Each pariner's or friend's picture was
presented for 15s, followed by a baseline blank epoch for 15 s.

Frontiers in Human Meuroscience | www. frontiersinuong
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Imaging the passionate stage of

romantic love by dopamine dynamics

Kayo Takahashi™*', Kei Mizuno'*47, Akihiro T. Sasaki"?, Yasuhiro Wada'?,
Masaaki Tanaka®, Akira Ishii®, Kanako Tajima’, Naohiro Tsuyuguchi®,
Kyosuke Watanabe ', Semir Zeki®* and Yasuyoshi Watanabe ">+*
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April 2015 | Volume 3 | Article 191
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MGF and romantic love
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Genetic variation in the vasopressin receptor 1a gene
(AVPR1A) associates with pair-bonding behavior
in humans

Hasse Walum*™, Lars Westherg's, Susanne Henningsson®, Jenae M. Nelderhiserl, David Relss', Wilmar Igl*,
Jody M. Ganlban**, Erica L Spotts'®, Nancy L. Pedersen®, Ellas Erlksson?, and Paul Lichtensteln®
U T TSl v T

Table 2. Association between different RS3 alleles and the
Partner Bonding Scale in men

Allele  Freq  Percent Mean df F P

320 21 2.3 48.8 (6.21

330 92 9.9 47.6 (7.18

332 128 13.8 47.5 (6.45 |
334 371 40.0 46.2(6.23) 1,130 16.35 <0.0001
336 359 38.7 476 (6.35) 1,133 1.51 0.22
(
(
(
(
(

) 1,12 152 0.24
)
)
)
)
338 170 183 483(621) 1,77 473 0.3
)
)
)
)
)

1,37 0.21 0.65
1,50 0.06 0.81

340 263 28.4 47.5(6.56) 1,106 0.40 0.53
/342 30 3.2 47.0(449) 1,12 0.05 0.82
344 23 2.5 456(6.43) 1,8 1.64 0.24
346 126 13.6 46.7 (6.87) 1,60 1.30 0.26
\ 348 37 4.0 479 (8.47) 1,16 0.36 0.55

-
PNAS |

September 16, 2008 vol. 105 no. 37 14153-14156
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Oxytocin Modulates Social Distance between Males and

F ema le S The Journal of Neuroscience, November 14, 2012 « 32(46):16074 16079

Dirk Scheele,” Nadine Striepens,™ Onur Gntirkin,? Sandra Deutschlinder,’ Wolfgang Maier," Keith M. Kendrick,”"
and René Hurlr;'-nmnn11
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ternal programming of steroid receptor expression
and phenotype through DNA methylation 1n the rat
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ICD-10 Chapter V. Mental and
behavioural disorders
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