Dr. Nedwidek Bio 2 (SLS44QM) Reproductive & Systemic Endocrinology 2/22/2013
Aim: So what are those “raging hormones” anyway?

YOU HAVE AN EXAM ON LOCOMOTION AND ENDOCRINE ON MONDAY, FEB 25. 

Your frog external anatomy dissection begins next week, continuing with external the following week.  Last class, we talked about the pituitary, thyroid, and introduced the pancreas.  I introduced several page references for the glands and hormone function: aud 681, 647, 650.

I said we would pickup this class with gonads…..Here, we’ll discuss regulation of mood and metabolism.  Gonads are the reproductive structures (male, testis and female, ovary)…NOT the genitalia per se, which are used to exchange genetic material in the form of gametes and for the purpose of reproduction.  More on that later! (
Gonads make steroids: estrogen, testosterone work to regulate the development of secondary sex characteristics and fertility.  Their primary goal is baby making.  Hormones are present even in a fetus. Male testes secrete androgens like testosterone.  Female ovaries secrete estrogen and progesterone.  The primary goals of this system are to regulate sperm production, egg production, menstrual cycle, pregnancy and development.

Reproductive systems become mature and functional at puberty (any volunteers to explain?), which is triggered by hypothalamus releasing hormones that stimulate the AP to secrete LH,  FSH.  For the chart below, E=estrogen; P=progesterone; T=testosterone.

Events controlled by reproductive hormones:

Hormone


Female function


Male function

LH (pept)


ovulation, corpus luteum, 

secretion of testosterone





secretion of estrogen/progesterone

FSH (pept)


growth of follicle, estrogen

spermatogenesis





secretion, ovulation

Testosterone (steroid)

-------------



genitals, secondary sex char’s

Estrogen (steroid)

secondary sex char’s, eggs, uterus
-------------

Progesterone (steroid)

uterine lining, placenta

-------------

Testosterone and estrogen are related structurally, both cholesterol derivatives.  You received the structures in an email.  Excess testosterone can be converted to estradiol (estrogen).  Both males and females have both hormones, but males more testosterone and females more estrogen.

Adolescence is accompanied by behavioral changes that make puberty such an “interesting” time for teenagers and their parents.

Puberty brings on (ask class), among other characteristics,

-pubic and underarm hair (males and females)

-erratic behaviors (both)

**Specific hormones do specific stuff…

*Testosterone-male secondary sex characteristics: body and facial hair, muscle growth, broadening chest, larger voicebox (larynx)/Adam’s apple, lower voice; sperm cell production begins when testes “drop”.  Testosterone and estrogen can interchange (see above)!  Anabolic steroids in males turn testosterone to estrogen: this causes feminization…breasts grow and testes shrink.  Anabolic steroids in females cause male secondary sex characteristics such as excess hair growth and voice deepening.

*Estrogen-female secondary sex characteristics : breasts (mammary glands) develop and grow, hips widen (to support fetus), female reproductive system matures (including menstruation), egg cells mature.

*Progesterone-prepares female reproductive tract to receive and nourish the fertilized egg in conjunction with estrogen.

Primate sexual behaviors in nature:

Bonobos


vs. 


Chimpanzees
-sex for fun





-sex for repro

-sex as a form of communication


-sex restricted to repro and by dominant

and conflict resolution




hierarchy

-all pairings allowed/paternity never clear

-competitive environment

-breaks hierarchy/stress; advantage


-excessive war, evolutionary disadvantage

De facto “pheromones”—chemicals in male sweat are known to boost sexual arousal in women…Why?  The moral of the story is…don’t take so long in the shower, guys!

Adrenal glands are located over each kidney.

Adrenal cortex function

vs.

Adrenal medulla function

*makes 3 types of steroids:



*nervous system control/response to stress:

cortisol: stress response; levels controlled by

adrenaline and noradrenaline (small quant’s)

negative feedback.




->both stimulate more blood glucose, more

Aldosterone: sodium levels in blood


heartrate-work in synergy-“fight or flight”

Some testosterone: sex characteristics

emergency response.

“bearded” lady: tumor in adrenal cortex

Other hormone sources, more minor glands:

WHAT


WHERE

HORM

ROLE

-Pineal gland

-brain


-melatonin

-rhythm

-Thymus

-chest

            -thymosin

-WBC specialization

-Kidneys

-small of back

-erythropoietin

-RBC production







Renin/Angiotensin
-BP regul’n (-) feedback

-heart


-chest


-ANP


-regul’s salt/water output of

kidneys

-digestive tract

-abdomen

-peptide hormones
-protein breakdown

gastrin, etc.

-fat cells

-abdomen

-leptins


-signals how much fat to eat

-many BP meds are diuretics and change kidney behavior

-in general, many medicines either mimic or manipulate hormones to control metabolism or behavior.

This  is the end of your general notes on the endocrine system in humans.  Don’t forget to study for Monday’s test, which is 50 multiple choice questions on locomotion and the endocrine system, including labeling key human endoskeletal components and key human glands (images from Aud).  This is considerably harder than most physiology units.  Please work at it so you don’t drown under that pesky sea……
