Hormones & Chromosomes—Chapter 3

Initial State:

· Conception—all embryos are similar in structure even in primary sex organs; 

· Both XX and XY embryos have Wolffian (male) and Mulerian systems (female)

· Up to 6 weeks gestational age, there is no difference recognizable between embryos that will become males and those that are female;

· Both have capacity to develop into female or male;

· XX embryos develop with no change;

· At around month 3 gestational age,:

· XY embryos develop with a surge of androgens that inhibits Mullerian (female) system and stimulates the Woffian system
· Other androgens inhibit the Mullerian system

· Up to 6 weeks of gestational age, XX and XY have identical gonad structures

At birth, stimulation during first 6 months impacts the way neurons are wired;

Impact of sex differences is bio-psycho-social; that is, the social system and the internal reaction to that system (e.g. stress, depression, …) will moderate biological forces and biological forces will moderate the impact of social presses (e.g. attractiveness—achievement—body image—dietary changes—change in brain structure;

Physiology of sexual maturation:

1. Hypothalamus is the key to emerging biological aspects of sex—regulation seems to be its main task

· Releasing hormones to pituitary (gonadotropin releasing hormones)

· Inhibiting hormones to pituitary (gonadotropin releasing hormones
2. Pituitary produces gonadotropins

· Lutinizing hormones—stimulates sex steroids from the gonads (ovaries—estrogens, testes—testosterone ); 

· preovulatory surge of LH induces ovulation;

· oral contraceptives impact ovulation by inhibiting the LH surge that induces ovulation

· production of sex steroids inhibit production of GnRH by hypothalamus (negative feedback loop)

· Follicle-stimulating hormone—stimulates the growth of ovarian follicles (become egg cells) and supports sperm production and maturation

· LH and somewhat FSH are produced in pulses on a daily basis; for females, pulse frequency is related to the menstrual cycle;

· LH & FSH are elevated at birth but decrease w/in a few months and increase during prepubertal period

· Estrogen & Testosterone impact the way we interpret experiences; Testosterone may have a leading impact…for both females and  males

· Testosterone—linked to sexual appetite for both males and females;

· Androgens and oestrogens create a neural environment that may respond differentially to experience;  

· Grimshaw, Bryden, & Finegan (1995) 
· Assessed prenatal testosterone levels in an attempt to relate it to lateralization in females and males at age 10 yrs.

· tested amnionic fluid between 14 and 20 weeks gestational age
· outcome measures: handedness, speech recognition, and emotional recognition

· outcomes: 

· girls with higher  prenatal T tended to have stronger right handedness (left hemisphere dominance) and stronger left hemisphere speech recognition;

· boys with higher prenatal T tended to have stronger right hemisphere lateralization for recognition of emotion. 
· May lead to different strategies for learning……

· given that we have had a history of male-dominated culture, one direction to look is to different types of experiences for females to reach the same point….if that is desirable;  

· Experience impacts the elaboration of the neurons and alters the structure of the brain

CNS and Gender/Sex Differences

· Cells in the central nervous system are sensitive to estrogen, testosterone and a host of other steroidals; 

· Sexual dimorphism in the brain:  Sexually dimorphic Nucleus (SDN)—males’ tends to be larger than females’ and it is likely to be related to sexual behavior and may impact gender identity (How might sexual behavior lead to changes in gender identity?)

· given a particular set of neurochemicals, individuals respond differentially to stimuli and 

· hence the CNS becomes organized in ways that can form the basis for future behaviors—they can become “readied” for future experiences…

· Brain structure—bed nucleus of the stria terminalis—part of the hypothalamus;--

· for male-to-female transsexuals BST volumes were in the range of females and different from homosexual and heterosexual men; 

In all studies of brain structure, sexual function is confounded with gender identity; humans are aware of their genitalia and all the meaning they carry in our culture.  If, however, our identity is in our minds, the biological, structural differences are only part of the story; It is most likely that the biopsychosocial model will better explain these issues…

· Sexual Behavior:Biosocial view--Smith, 1989--

· hormonal changes have a 

· direct impact on sexual interest and motivation and an 

· indirect influence on sexual involvement by altering the adolescent's physical appearance and sexual attractiveness.  

· Social involvement and social mores impact by altering the forms of sexual expression, and defining appropriate sexual partners.

· Biological mechanisms involve the impact of hormonal changes--

· testosterone levels in both boys and girls are related to sexual motivation and incidence of masturbation among both boys and girls. 

· Androgenic hormones relate to sexual behaviors (kissing, intimate petting) but not intercourse;   

· For girls, the incidence of intercourse is more impacted by social forces; 

· However, the level of testosterone was related to frequency of intercourse among boys only—

· Udry, Billy, Morris, Groff, and Raj, 1985; Udry Talbert & Morris, 1986

3. Puberty 

· Mechanisms for initiation of puberty process are not clear

· GnRH production is inhibited during childhood until “prepuberty.”

· As puberty is initiated, hypothalamus becomes desensitized to sex hormones that normally inhibit GnRH production…therefore Pituitary can release increased amounts of LH & FSH

· Release LH & FSH occur normally during deep sleep for puberty;

· Males have increase in muscle cell/fat cell ratio, females have increase in fat cell/muscle cell ratio

· For males & females, both estrogen and testosterone are produced—females have more estrogen than testosterone; males more testosterone than estrogen

· In females, estrogen is stored in fat cells…therefore, there is a defacto larger amount of estrogen available to intiate menses.

· For males, the change is less intense

· Process of Puberty (begins approximately 2 years prior to puberty; onset around 12.5yrs in USA)
· Hypothalamus(gonadotropin-releasing hormone(pituitary gland

· Pituitary gland (Gonadotropins  (follicle stimulating hormones and lutenizing hormones)(gonads 
· Gonads (ovaries and testes)(estrogens and androgens( production of eggs and sperm and estrogens or androgens

differentiation among cells/improved efficiency of transmission of electrochemical signals

· Pre-frontal lobe developsBabstraction, planning

· Secondary sex  characteristics
· Growth in Height--most dramatic period of growth outside of infancy

· Changes in Muscle and Body fat--

· Boys--body fat decreases proportionately relative to muscle cells

· Girls--body fat increases proportionately relative to muscle cells

· Fat cells store estrogen necessary for menarche and continued menses

· Brain Development

· Mylenization increased

· Elaboration of neurons

· Frontal and prefrontal begin to mature at more rapid rate

· pubic hair

· breasts

· genitals


· voice changes

· body hair

--

