Chapter #13: Hormones & Sex
The Neuroendocrine System:
Classes of Hormones
1. Amino acid derived: hormones that are synthesized from an amino acid molecule, e.g. epinephrine, which is released from the adrenal medulla and synthesized from tyrosine
2. Peptides and proteins, chains of amino acids
3. Steroids, hormones that are synthesized from cholesterol
· Hormones that influence sexual development and the activation of adult sexual behaviour are all steroid hormones
· Steroid hormones, have the most diverse and long-lasting effects on cellular function 
Sex Steroids
· Main classes: androgens, like testosterone, and estrogen, like estrodiol 
· Ovaries and testes also produce a 3rd class of hormones called progestins, like progesterone, which prepares the uterus and breasts for pregnancy, in men function is unclear 
Hormones of the Pituitary
· Master gland because most of its hormones are tropic hormones 
· Two glands: 
· Posterior pituitary: dangles from the hypothalamus on the end of the pituitary stalk
· Anterior pituitary: master gland; begins as a tissue on the roof of the mouth, migrates upwards beside the posterior 
Female Gonadal Hormones are Cyclic; Male Gonadal Hormones are Steady
· First assumed that an inherent difference between males and female anterior pituitary was the basis for the difference in male and female patterns of gonadotropic and gonadal hormone release
· Hypothesis discounted: saw that the anterior pituitary are not inherently female or male, their pattern of hormone release are controlled by some other part of the body
· Visual input to nervous system controlling release of tropic hormones from anterior pituitary
Discovery of Hypothalmic Releasing Hormones
· Thyrotropin-releasing hormones, from pigs and sheep, triggers the release of thryotropin from anterior which in turn stimulates the release of hormones from the thyroid gland 
· All hypothalamic releasing hormones are peptides
Regulation of Hormone Levels
· Regulation by Neural Signals: all endocrine glands, except anterior pituitary, are directly regulated by signals from nervous system. Those located in brain are regulated by cerebral neurons; those located outside CNS are innervated by the autonomic nervous system. Hormone release can be regulated by experience
· Regulation by Hormone Signals: e.g. tropic hormones 
· Regulation by Nonhormonal Signals: glucose, Ca2+ and Na+ levels in the blood influence the release of particular hormones 
Pulsatile Hormone Release
· Hormones are released in pulses, last no more than a few minutes
· Hormone levels in the blood are regulated by changes in frequency and duration of the hormone pulses
· Consequence: there are often large minute-to-minute fluctuations in the levels of circulating hormones 
Hormones and Sexual Development of the Body
· Development of Müllerian system occurs in any fetus that is not exposed to testicular hormones during critical fetal period
· Orchidectomy: removal of testes and gonadectomy
· Both male and female genitals develop from same precursor, bipotential precursor, at the end of 2nd month of pregnancy. 
· The precursor consists of 4 parts: glands, urethral folds, lateral bodies and the labioscrotal swellings. If testosterone present, male external genital parts develop
Puberty: Hormones and Development of Secondary Sex Characteristics 
· Puberty associated with an increase in release of hormone by pituitary gland, growth hormone
· Does not have a target gland but acts directly on bones and muscle tissue to produce the pubertal growth spurt
· Increase in release of gonadotropic hormone and adrenocorticotropic hormone cause gonads and cortex to increase their release of hormones 
· Androstenedione, released by adrenal cortex, responsible for growth of pubic hair and auxiliary hair 
Hormones and Sexual Development of Brain and Behaviour:
Sex Differences in the Brain
· Men’s brains are 15% larger than females
· Female cyclic pattern of gonadotropin release develops unless the preprogrammed female cyclicity is overridden by testosterone during prenatal development
· Perinatal androgens override the preprogrammed cyclic female pattern of gonadotropin release from the hypothalamus and initiating the development of the steady male pattern
· Aromatization hypothesis: a slight change to the testosterone molecule that occurs under the influence of the enzyme aromatase converts testosterone to extradiol, process called aromatization. According to this hypothesis, perinatal testosterone does not directly masculinize the brain; the brain is masculinized by estradiol. Alpha fetoprotein, present in blood of rats, and deactivates circulating estradiol by binding to it
· Sex differences develop independently in different parts of the brain at different points in time by different mechanisms.
· Sex chromosomes have been found to influence brain development
Development of Sex Differences in Behavior
· Perinatal injections of testosterone masculinizes and defeminizes a genetic females adult reproductive behavior 
· The ability of single injections of testosterone to masculizine seems to be restricted to the first 11 days after birth 
· Testosterone found to disrupt proceptive behaviors such as ear wiggling of female rats 
· Estradiol is responsible for the fact that women are less susceptible to some neurodegenerative disorders, shown to reduce brain damage, reduce inflammation and increase adult neurogenesis
Effects of Gonadal Hormones on Adults:
Male Reproduction-Related Behaviour and Testosterone
· Orchidectomy leads to a reduction in sexual interest and behavior, about ½ men became completely asexual within a few weeks of operation, also body changes like reduction of hair on the trunk 
· Loss of testosterone
· Dihydrotestosterone (DHT) restores the copulatory behavior of castrated male primates but not of male rodents 
· Restoration: direct effect of testosterone in primates, but it appears to be produced by estradiol aromatized from testosterone in rodents
Female Reproduction-Related Behaviour and Gonadal Hormones
· Surges of estrogen and progesterones initiate estrus- a period of 12 to 18 hours during which the female is fertile, receptive, proceptive (engage in behaviors that serve to attract males) and sexually attractive 
· Can be induced by injection in rats
· Primates motivated to copulate during periods of nonfertility 
· In female primates, ovariectomy little direct effect on their sexual motivation or their sexual behaviour, just decreases vaginal lubrication
· No pattern has emerged that characterizes fluctuations in human female sexual motivation 
· Sex drive of women is under control of androgens, not estrogens
· Neither sexual motivation or sexual activity found to be linked to menstrual cycle, the type of men they prefer may be 
Anabolic Steroid Abuse
· Testosterone is not good since it is broken down quickly and has side effects 
· Many cardiovascular effects that are linked to premature death 
· Doesn’t enhance sexual activity 
· High levels of this steroid leads to reduction in testicular activity, results in testicular atrophy (wasting away of testes) gynecomastia (breast growth in men) 
· In women, high levels produce  amenorrhea (cessation of menstruation), sterility, hirsutism (excessive growth of body hair), masculinizing effects on women are irreversible 
Cortex and Sexual Activity
· Cortical activation during functional brain imaging studies exposed to sexually arousing stimuli, in both men and women, e.g. orbitofrontal, parietal
· Activity in secondary visual cortex occurs during sexual arousal even when eyes are closed
· Activity in prefrontal cortex is suppressed during orgasm
· Cortex mediates the most complex aspects of sexual behaviour, ex/ feelings of love
Amygdala and Sexual Activity
· Plays a role in identification of potential mating partners based on sensory social signals, which are visual in humans and olfactory in rats 
· Kluver-Bucy syndrome: bilateral amygdala lesions have a variety of effects on primate behaviors, e.g. hypersexuality, inability to limit their sexual advances to appropriate partners
Sexual Orientation and Sexual Identity
· Sexual identity: the sex, male or female 
· Differences in sexual orientations are influenced by genes 
· Prenatal testosterone exposure to females has increased their preference as adults for female sex partners, rats
· Perinatal estrogen exposure does encourage homosexuality and bisexuality in women but its effects are relatively weak 
· Fraternal birth order effect, the finding that the probability of a man's homosexuality increases as a function of the number of older brothers he has, effect is related to the number of boys previously born to the mother, not the number or older boys one is reared with 
· Maternal immune hypothesis: some mothers become progressively more immune to masculinizing hormones in male fetuses, and a mothers immune system might deactivate masculinizing hormones in her younger sons. 
· Emergence of sexual attraction stimulated by adrenal cortex steroids, at about age 10, not during puberty 
· Transsexualism, condition of sexual identity in which an individual believes that he or she is trapped in a body of the other sex 
· Male-to-female sexual reassignment is 3x more prevalent 
· Femaleness and maleness not opposites, but a combination of many different attributes, each of which can develop independently
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