Old midterm shit
1. What is the role of SRY antigen in sexual determination?
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2. Where does fertilization usually occur

In the upper third of the fallopian tube in the uterus

3. Outline the differenes between ultra short-loop feedback and long-loop feedback?

· Ultra short loops: FB regulation of a systemic hormone on the hypothalamic or pituitary hormones directly regulating the cells that secrete the hormone (autocrine/paracine signalling)

· Long loop: FB regulation of a systemic hormone on the hypothalamus or pituitary gland

· Short loop : pituitary hormone acting on the hypothalamus to alter release of hypothalamic factors
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4. Brifely describe the role of papillary muscles in the heart

In anatomy, the papillary muscles of the heart attach to the cusps of the atrioventricular valves and hence serve to limit the movements of the mitral and tricuspid valves. These muscles contract to tighten the chordae tendineae, which in turn prevent inversion. This occurs in response to pressure gradients. Instead they brace the valves against the high pressure, preventing regurgitation of ventricular blood back into the atrial cavities.Papillary muscles are found only in the ventricles of the heart.

5. Outline the basic steps in the synthesis of the thyroid hormones?

Formation & storage of thyroglobin

· IODINE TRAPPING: thyroid follicular cells trap iodide ions by actively transporting them from blood into cytosol

· SYNTHESIS OF THRYOGLOBULIN: while follicular cells are trapping I, also synthesizing TGB (thryoglobulin), produced in rough endoplasmic reticulum, modified in golgi complex, and packaged into secretory vesicles which undergo exocytosis, which release TGB into lumen of follicle

· OXIDATION OF IODIDE: some amino acids in TGB are tyrosines that b/m iodinated. –ve charged I ions cant bind until oxidation (remove e-), pass through membrane into lumen of follicle as they are oxidized

· IODINATION OF TYROSINE: as I2 molecules form, they react with tyrosines that are part of thryoglobulin molecules. Binding of 1 I= T1, 2 I=T2. TGB with attached I atoms is called COLLOID

· Coupling of T1 & T2: 2 T2=T4, T1+T2=T3, last step in synthesis of thyroid hormone

· Pinocytosis and digestion of colloid: droplets of colloid reeenter follicular cells by pinocytosis and merge with lysosomes, which break down TGB cleaving off molecules of T3 and T4

· Secretion of thyroid hormones: T3 & T4 lipid soluble, diffuse into plasma membrane into interstitial fluid and then into blood. 

· Transport in blood: T3 & T4 combine with transport proteins, normaly with thyroxine binding globulin (TBG)

6. where are the spinal arteries found and what effect does progesterone have on them?

The helicine branches of uterine artery (or helicine arterioles, or spiral arteries) are small arteries which temporarily supply theendometrium of the uterus during the luteal phase of the menstrual cycle.

7. what effect does elvated progesterone have on the hypothalamus?

Also, elevated levels of progesterone potently reduce the sodium-retaining activity of aldosterone, resulting in natriuresis and a reduction in extracellular fluid volume
8. outline the role of oxytocin in nursing.  How is the release of oxtocin stimulated during nursing?

The peripheral actions of oxytocin mainly reflect secretion from the pituitary gland. (See oxytocin receptor for more detail on its action.)

· Letdown reflex – in lactating (breastfeeding) mothers, oxytocin acts at the mammary glands, causing milk to be 'let down' intosubareolar sinuses, from where it can be excreted via the nipple.[4] Sucking by the infant at the nipple is relayed by spinal nerves to the hypothalamus. The stimulation causes neurons that make oxytocin to fire action potentials in intermittent bursts; these bursts result in the secretion of pulses of oxytocin from the neurosecretory nerve terminals of the pituitary gland.

· Uterine contraction – important for cervical dilation before birth and causes contractions during the second and third stages oflabor. Oxytocin release during breastfeeding causes mild but often painful uterine contractions during the first few weeks of lactation. This also serves to assist the uterus in clotting the placental attachment point postpartum. However, in knockout mice lacking the oxytocin receptor, reproductive behavior and parturition is normal.[5]
· The relationship between oxytocin and human sexual response is unclear. At least two non-controlled studies have found increases in plasma oxytocin at orgasm – in both men and women.

9. How do parathyroid hormone and calcitonin regulate blood calcium levels.

Thyroid gland hormones; T4, T3, Calcitonin

· Higher than nomrla level of Ca ion sin blood stimulates parafollicular cells of thyroid gland to release more calcitonin

· Calcitonin inhibits the activity of osteoclasts, decreasing blood Ca level

· Lower than normal level fo ca in blood stimulates chief cells of parathyroid gland to release more PTH

· PTH promotes resorption of bone extracellular matrix, which release Ca into blood and slow loss of Ca in urine, raising blood level of Ca

· PTH stimulates kidneys to synthesize calcitriol, active form of vit D

· Calcitriol stimulates increased absorption of Ca from food in gastrointestinal tract, which increase blood level of Ca

a. Where (be very specific) is each hormone produced

Parafollicular cells release calcitonin

Parathyroid gland releases PTH

10. Does sympathetic stimulation affect cardiac muscles directly?

· Increases conduction velocity of cardiac muscle fibres (ex. Fight or flight response, NE/EP)

11. Draw an action potential from a cardiac muscle cell (ventriculatr).  Outline the ionic events (ie. Channel activity, ion movment, etc.) that are occurring to create this action potential

· Depolarization: stable resting Vm= -90mV. When brought to threshold, voltage gated fast Na channels open allow Na inflow b/c cytosol of contractile fiblres e- more –ve than interstitial fluid, Na [ ] higher than interstitial fluid. Inflow of Na down e- chemical gradient proteuces a rapid depolarization. Fast Na channels automatically inactivate and Na inflow decreases

· Plateau: period of maintained depolarization. Opening of voltage gated slow Ca channels in sarcolemma. Ca ion move from interstitial fluid into cytosol, increased Ca [ ] causes contraction. Several voltage gated K channels , and b4 plateau phase begins, K channel open allowing K ions to leave contractile fiber. Depolarization is sustained b/c Ca inflow balances K outflow. Vm is close to 0

· Repolarization: after delay, voltage gated K channel open, outflow of K restore –ve resting Vm (-90mV). Ca channels in sarcolemma and SR are closing

12. stroke volume and heart rate dteremine what

It determines the cardiac output.  Co=sv*heart rate

13. Outline the physical pathway that electrical impulses take through the heart

Sa node, av node, bundle of his, purkingje fibers

14. Outline the ionic events which occur during generation of a pacemaker action potential

· Cardiac muscle contraction is very similar to that of skeletal muscle with the difference arising from the presence of slow voltage-gated Ca2+ channel in the plasma membrane:

· (
In a resting state, ionic calcium cannot enter the cardiac fibers.

· (
When depolarization occurs, not only are fast Na+ channels opened, slow Ca2+ channels are also opened and allow an influx of Ca2+.

· (
The influx of calcium trigger opening of Ca2+ sensitive channels called ryanodine channels in the sarcoplasmic reticulum. 

· (
Ryanodine channels give off calcium sparks or bursts that dramatically increase intracellular [Ca2+]i.

· (
During this time, repolarization is already occurring, but the Ca2+ surge across the membrane prolongs the depolarization, which is called a plateau.  

· (
As long as Ca2+ is entering cardiac cells, they will continue to contract.  

· (
This plateau leads to the contraction (action potential) lasting 200 ms or more (as compared to the skeletal muscle contraction lasting 15 to 100 ms).  

· (
This provides the heart with the capability needed to eject blood from the heart.

· (
After the 200 ms, the action potential falls rapidly, Ca2+ channels close; K+ channels open and the cells are repolarized.  

· (
During this time, the Ca2+ ions are pumped back into the sarcoplasmic reticulum and extracellular space.

· (
The ionic events which occur in contractile cardiac cells are significantly different from the ionic events which happen in the pacemaker cells.  The primary difference is a lack of a fast inward Na+ current.

15. What effect does epinephrine have on the electrical charactersitcs of pacemaker cells?

· Increase stimulation/conduction velocity

16. Brifely describe the function of the pulmonary semilunar valve

The pulmonary valve (sometimes referred to as the pulmonic valve) is the semilunar valve of the heart that lies between theright ventricle and the pulmonary artery and has three cusps. Similar to the aortic valve, the pulmonary valve opens in ventricular systole, when the pressure in the right ventricle rises above the pressure in the pulmonary artery. At the end of ventricular systole, when the pressure in the right ventricle falls rapidly, the pressure in the pulmonary artery will close the pulmonary valve.

· The closure of the pulmonary valve contributes the P2 component of the second heart sound (S2). The right heart is a low-pressure system, so the P2 component of the second heart sound is usually softer than the A2 component of the second heart sound. However, it is physiologically normal in some young people to hear both components separated during inhalation
17. list the placental hormones and their functions

Progesterone, HcG, relaxin, estrogen

Progestins, including progesterone, have two major roles during pregnancy:

· Support of the endometrium to provide an environment conducive to fetal survival. If the endometrium is deprived of progestins, the pregnancy will inevitably be terminated.

· Suppression of contractility in uterine smooth muscle, which, if unchecked, would clearly be a disaster. This is often called the "progesterone block" on the myometrium. Toward the end of gestation, this myometrial-quieting effect is antagonized by rising levels of estrogens, thereby facilitating parturition.

Two of the principle effects of placental estrogens are:

· Stimulate growth of the myometrium and antagonize the myometrial-suppressing activity of progesterone. In many species, the high levels of estrogen in late gestation induces myometrial oxytocin receptors, thereby preparing the uterus for parturition.

· Stimulate mammary gland development. Estrogens are one in a battery of hormones necessary for both ductal and alveolar growth in the mammary gland.

The human hormone is called human chorionic gonadotropin or simply hCG. This hormone is produced by fetal trophoblast cells. It binds to the luteinizing hormone receptor on cells of the corpus luteum, which prevents luteal regression. Thus, hCG serves as the signal for maternal recognition of pregnancy. The first hormone you produced was hCG!

Relaxin: Relaxin is a hormone thought to act synergistically with progesterone to maintain pregnancy. It also causes relaxation of pelvic ligaments at the end of gestation and may therefore aid in parturation.

18. apparently healthy 12 year old is broug in to the doctor by his mother.  She is cncerend about his small stauture 127cm tall well blow the 3rd percentile of 1345cm.  would you suggest any endocrine cells?  If so which hormones would you measure? Explain why.

· Give him HGH if short, check genetics, somatotroping, IGF-1,
· May develop puberty late

