Bio 336: Human Physiology

Study Guide: Exam 3


	What are the three regions of the kidneys?
	Renal cortex, renal medulla, & renal pelvis

	What is located above the abdominal aorta bifurcation?
	The left and right renal arteries.

	What is an AAA?
	AKA: Abdominal aorta aneurism

	What artery is located between the cortex and medulla?
	The arcuate arteries

(afferent arterioles branch off from these)

	What is RBF?
	AKA: Renal blood flow

*flow of kidneys= 1L/min

*kidneys account for 20% of blood flow

	What is a nephron?
	A small structure located at the end of each afferent arteriole. (~1,000,000/kidney)

	What are the components of a nephron?
	Glomerulus, proximal convoluted tubule, descending limb, ascending limb, distal convoluted tubule, collecting duct

	What surrounds the glomerulus?
	A Bowman’s Capsule

	What carries blood to the nephron… what sends blood out to the system?
	From body to nephron( afferent arteriole

From nephron to body( efferent arteriole         

	What is the vesa recta?
	A veil of capillaries formed by the efferent arteriole that surrounds the entire nephron

	Describe the concept of reabsorbing.
	*Good components of blood are taken out of the nephron (during filtration) & are reabsorbed into the vesa recta. 

*vesa recta reabsorbs 124mL of good products & 1mL is bad (later urine)

	Renal veins…
	Connect to the IVC & send blood back to the heart

	Trace the blood flow from the aorta, through the kidneys, & back to the heart.
	Thoracic aorta( arcuate artery( afferent arteriole( efferent arteriole( vesa recta( renal veins( IVC( heart

	What is urea?
	*Nitrogen formed from our bodies

*it’s a waste product from the breakdown of amino acids

*it’s a part of our blood that is filtered out

	What is creatinine?
	Also a waste product in blood, but from skeletal muscle. (also filtered out)

	Describe the concept of renal filtration.
	*good & bad things are filtered

*good things are reabsorbed by vesa recta

*bad things are sent to urine

*renal blood flow= 1,000mL/min but only 124mL is filtered (875 is sent to efferent arteriole & back to the heart)

	The fluid in the nephron is NOT __?__. It is called __?__
	*NOT urine

*IS ultra filtrate 

	What is urine?
	This is the fluid in the renal pelvis, ureters, bladder, and urethra (these are the only “holding tanks”)

	What two things do NOT get filtered?
	Red blood cells & plasma proteins (b/c they are too big for the filtration system)

	What is the GFR?
	AKA: Glomerular filtration rate

*this is the amount of fluid that is collectively filtered for ALL the nephrons

*rate= 125mL/min 

	What does damage to glomeruli create?
	Proteinuria- when proteins & RBC go into the nephron system instead of going directly out of the efferent arteriole (urine looks bloody)

	How much urine is produced each day?
	1mL/min ~ 1.4L/day

	What is diuresis?
	Urine production > than 1mL/min

	What is a diuretic?
	A product that makes you produce > than 1mL of urine/ day

	How is 124mL/min absorbed into the vesa recta? (2 ways)
	1. Mandatory reabsorbing @ PCT 

1. Facilitated reabsorbing 

	Describe mandatory reabsorbing.
	*Na pump in PCT pumps 80% of Na out

*80% of water follows Na out b/c of osmosis

	Describe facilitated reabsorbing.
	*Uses an osmotic gradient

*20% of water is reabsorbed into the collecting duct

*Na pumps in collecting duct sends Na out but not H2O (b/c the walls are too thick)

*ADH makes membrane permeable when bound 

*osmotic gradient sends water out

	Describe the different diuretics.
	1. Thiazide- inhibit Na pumps in PCT

2. Anti-ADH- inhibit pituitary gland from sending ADH (i.e.: alcohol & coffee)

3. Loop diuretics- inhibit Na reabsorption in Loop of Henley, so the gradient is weakened & H2O doesn’t want to go out

4. ADH antagonists- block ADH receptors in loop (ADH can’t make duct permeable)

5. Osmotic diuretic- carb. Injection that is filtered into ultra filtrate (^ conc. of ultra filtrate so H2O is drawn into nephron & urinated out)

	What creates the Osmotic Gradient?
	The ascending limb of the Loop of Henley b/c it pumps Na ions out to increase the osmolarity (H2O wants to osmose out)

	What does the Osmotic Gradient do?
	It helps to reabsorb fluid from the collecting duct

	What is osmolarlity?
	The concentration of particles in solution (normal osmolarity of blood~ 300osm/L)

	What are hyperosmotic & hyposmotic?
	Hyper- concentration > 300osm/L (ocean)

Hypo- concentration < 300osm/L (DI H2O)

	What is ADH?
	Anti-diuretic hormone 

**prevents urinating out all the H2O in the collecting ducts by making the membrane permeable when it binds to ADH receptors (water wants to osmose out from duct)

	What is a hormone?
	A biologically active substance that is made in one place in the body & has affects somewhere else.

	What is diabetes insipidus?
	A disease of the pituitary gland, the person can’t product ADH, H2O can’t get out of loop. This causes increased urination b/c no H2O is reabsorbed. 

	Why is urine so concentrated when a person is dehydrated?
	b/c the pituitary gland will send more ADH to the collecting duct to preserve the H2O & the body will reabsorb it (urine looks dark b/c it has little H2O & a lot of Na)

	Why is urine so clear when a person is fully hydrated?
	b/c you aren’t dehydrated, so your system doesn’t need to reabsorb as much H2O & the pituitary doesn’t send a lot of ADH.

	What two things are required to produce facilitated reabsorption?
	1. ADH

2. Gradient to make osmosis send H2O out

	How does the body know if it is dehydrated & how does it respond?
	The hypothalamus has “osmolreceptors” that respond to the amt. of osmoles in human blood (they will either stimulate more or less ADH production depending on the concentration & can stimulate the brain’s thirst center to make person thirsty)

	What is ARF?
	AKA: Acute renal failure (occurs when there are not enough nephrons to filter out creatinine & urea)

	What is diabetes mellitus?
	“Honey urine:” glucose  is urinated out b/c blood-glucose conc. is > than 100mg (all glucose should be filtered & reabsorbed in the PCT)

	What is euglycemia? 
	Normal glucose concentration in the blood stream (100mg glucose /100mL blood)

	What are hyperglycemia & hypoglycemia?
	Hyper > 110mg/100mL

Hypo < 80mg/100mL

	What is the transport max?
	The max amount of glucose that can be reabsorbed (= 200mg/100mL)

	What is glucoseurea?
	This is urine that contains high levels of glucose (diabetes mellitus) 

	Why does blood glucose need to be 100mg?
	b/c @ 60mg/100mL there is CNS dysfunction and @ 40mg/100mL neurons fail & eventually die off (no action potential) 

	What is the blood-brain barrier?
	A close net of capillaries surrounding the brain that prevents things from the blood from getting through (except glucose)

	Why is the CNS glucose dependant?
	b/c the brain gets all its fuel to generate action potential from glucose (this is why you feel dizzy & fatigued when you don’t eat)

	What is glycogen?
	Glucose compounds that is stored for muscles

	What is insulin shock?
	Shock that develops b/c there is too much insulin & blood glucose level drops too low

	Describe the events of endothelium damage.
	*occurs when blood glucose level is more than 110mg/100mL & binds to proteins on endothelium

*capillaries destroyed (after many years)

*develop circulatory hypoxia 

	Type I diabetes mellitus 
	-Insulin dependant diabetes mellitus 

-develops as a child (an auto-immune disease)

-stop the production of insulin

-beta cells are destroyed b/c of antibodies

-eating causes huge increase in glucose levels

-they have glucose transporters but they can’t insert

	Type II diabetes mellitus
	-Adult onset diabetes

-90% of diabetes in the world

-Non-insulin dependant diabetes mellitus

-beta cells work & produce insulin

-SIGNAL TRANSDUCTION PATHWAY is lost

-insulin binds to receptors but transporters don’t insert (can cause insulin resistance)

-fat may block transporters (lose weight get better)

	What two cells does the pancreas have & what to they produce?
	Alpha cells- make glucagons hormone

Beta cells- make insulin hormone

	What hormone is located in the liver?
	Glycogen (formed from glucose molecules)

	What is phosphorylase?
	An enzyme that can break down glucose bonds faster to release glucose from the liver & increase the blood glucose level

	Why doesn’t our blood glucose level drop @ night or when we aren’t eating?
	b/c alpha cells secrete glucagon when the blood glucose level is below 80mg/100mL; then glucagons binds to receptors on liver (which activates phosphorylase); then phosphorylase breaks down glucose & goes into blood stream

	What is the total glucose in the blood stream?
	5 grams because there is 1gm/1L of blood (there is 5L of total blood volume)

	What occurs as the blood glucose level rises?
	When level is above 110mg/100mL the beta cells secrete insulin hormone 

	Describe how the insulin hormone decreases the blood glucose concentration.
	When insulin is secreted, it binds to insulin receptors on the cells & causes glucose transporters to insert into the cell membrane. This causes glucose to rush into the cell (from blood) to a lower concentration. Glucose is turned into glycogen & stored for muscles to use later.

	What is glycogen synthase?
	An enzyme that takes glucose molecules & makes alpha 1-4 bonds in cells (makes glycogen)

	What activates glycogen synthase?
	Insulin

	What is gestational diabetes?
	Type II that develops during pregnancy. It causes the baby to get very large b/c mom’s glucose level is high & transfers through the placenta. (also puts mom @ risk to develop type II after pregnancy)

	How can type II diabetes be treated?
	***lose weight or….

-increase Calcium into the cells b/c Ca ions in sarcoplasmic reticulum is released when muscle contracts & Ca causes transporters to insert.

	What are the two ways to cause transporters to insert?
	1. Ca- used when you exercise to make glycogen for working muscles

2. Insulin- used when eating to store glucose for later

	What are oral hypoglycemics?
	Medication that causes the pancreas to produce more insulin.

	What is a “hormonal axis?”
	One group of hormones that causes activation of another group of hormones.

	What are the two layer of the uterus?
	Myometrium & endometrium 

	What two hormones are secreted by the pituitary gland in a female?
	1. LH- lutenizing hormone

2. FSH- follicle stimulating hormone 


	What two hormones are secreted by the ovaries in a female?
	1. Estradiol

2. Progesterone

	What is endometriosis?
	Endometrial tissue that breaks off & gets in the abdominal cavity 

	What is menarche?
	The 1st ovarian cycle

	What is menopause?
	The last ovarian cycle; caused b/c there are no more primary follicles (~52 yrs old)

	What are the three phases of the ovarian cycle?
	1. Follicular: day 1-13

2. Ovulation: day 14

3. Luteal: day 15-28 

	Describe the events occurring from day 1-14 in the ovarian cycle.
	-FSH stimulates one follicle to grow

-granulose grows but ovum doesn’t change size

-large granulose makes estradiol 

-estradiol feeds back to pituitary & shuts it off 

-no more FSH is sent to ovaries 

-Graafian follicle produces by day 14

	Why isn’t LH sent during the follicular phase?
	b/c there is a lot of estradiol produced & this hormone gives negative feedback for LH

	Why is there a mid-cycle spike of LH?
	B/c LH was inhibited by –feedback for 14days but there is +feedback when graafian follicle is produced on 14th day, so lots of LH is sent to ovary. This causes graafian follicle to fuse to the ovary & expel ovum (ovulation) and causes all the granulose cells to collapse into the corpus luteum.

	What produces estradiol?
	Is made by granulose cells & is especially high on day 14 b/c of primary follicle changes into the graafian follicle. 

	What changes –feedback to +feedback on the pituitary?
	Estradiol has –feedback on 27 of the 28 days but @ 10x the resting level, the – changes to +

	Describe the events occurring from day 15-28 in the ovarian cycle.
	The corpus luteum grows for seven days into the corpus albicans (if woman is not pregnant)

	What is produced by the corpus albicans?
	Progesterone & estradiol (there is ½ as much estradiol produced as progesterone). By day 27-28 the E & P levels are so low that you remove the –feedback & the pituitary starts to produce FSH.

	Name the four female reproductive hormones & when their presence is highest.
	1. LH (lutenizing hormone)- highest @ day 14

2. Estradiol- highest @ day 14

3. FSH (follicle stimulating)- highest @ day 1

4. Progesterone- highest @ day 21

	How does the birth control pill work?
	It puts in low levels of estradiol & progesterone to make even levels of E & P. This keeps the pituitary in –feedback so you can’t have the mid-cycle spike (no ovulation) 

	What are the three phases of the menstrual cycle?
	1. Menstrual phase- day 1-5

2. Proliferation phase- day 5-14

3. Secretory phase- day 14-28

	Describe the proliferation phase of the menstrual cycle.
	@ day 5 there is very little enodmetrium (1mm) but @ day 14 there is an increase in estradiol that cause growth (10mm)

	Describe the secretory phase of the menstrual cycle.
	**From day 14-21, there is an increase of progesterone that causes spiral capillaries & glycogen to form in the endometrial lining. 

**@ day 21 there is a thick lining (best day for implanting) b/c there are lots of capillaries & lots of glycogen but the level of hormones is so low that these cells begin to die

	Describe the menstrual phase of the menstrual cycle.
	By day 28, the cells in the thick endometrium begin to die & from day 1-5 the cells sluff-off 

	Describe the events of fertilization (pregnancy). 
	-fertilization occurs @ day 15 in 1st 1/3rd of oviduct

-fertilized egg is a zygote

-it takes ~5 days for it to move from oviduct to uterus (in uterus @ day 20)

-@ day 20 there are lot of glycogen & capillaries for the zygote to implant into

-as soon as ovum is fertilized it produces HCG

	What is the purpose of HCG?
	AKA: Human choronic gonadotropin 

-looks similar to LH

-prevents Corpuse Luteum from degenerating 

-intervenes @ day 21 to prevent development of Corpuse Albicans

-Corpus Luteum gets larger & becomes Corpus Luteum of Pregnancy

-HCG is present for 1st 3 months (morning sickness)

**the placenta produces the necessary hormones (estrodiole & progesterone) after the first three months 

	What is plan B?
	AKA: the “morning after pill”

-prescribed up to 72 hrs after intercourse

-does two things: immediately stops ovulation and/or if ovum is fertilized, it inhibits progesterone to prevent edometrium from making spiral capillaries (so zygote cannot implant)

	What is RU486?
	-approved for abortion in 1st trimester

-progesterone blocker

-blocks progesterone on endometrium 

-capillaries die off & cause spontaneous abortion

	How do pregnancy tests detect pregnancy?
	The dipsticks have antibodies on the tip that detect HCG (end changes color if woman is pregnant b/c she will have high HCG & it binds to antibodies)

	What is the Rabbit test?
	-pregnancy test of the 50’s

-woman’s urine is injected into a rabbit’s ovary

-ovaries are taken out & inspected for scars

-HCG (like LH) makes you ovulate, so if she is PG the ovary will have many scars 

	What is a cause of post-partum depression?
	After birth estradiol & progesterone levels drop b/c the placenta is removed. 

	What are the two main components of the testes? 
	1. Seminiferous tubules (1m long; ~800)

2. Interstitial cells (tissue between the tubules)

	Describe the male follicle maturation process.
	-LH comes down from pituitary (only works on interstitial cells)

-Interstitial cells stimulated & produce testosterone

-FSH is produced when LH is low (only works on seminiferous tubules)

-FSH w/testosterone causes spermatozoa to produce (process called spermatogenesis)

	Describe the feedback loop in the male cycle.
	The feedback loop is constant b/c when testosterone is low, LH is high or when testosterone is high, LH is low. 

	Why do males become less fertile over time?
	b/c @~60 yrs old, the interstitial cells lose the ability to produce testosterone

	How does chemical castration work?
	-give intramuscular injection of progesterone (shot called “Depo-Provera”)

 -progesterone sends –feedback to pituitary 

-production of LH & FSH is shut off

-person loses ability to produce testosterone

**person cannot produce spermatozoa

	What is metabolism?
	The breakdown of ATP

	What is glycolysis?
	The breakdown of glycogen into 2Pyruvic acid (occurs in the cytosol & is fast b/c there’s no O2)

	How does 2Pyruvic acid get into the mitochondria?
	In the presence of O2, MCT can bring PA into the mitochondria

	Describe the Citric Acid Cycle (CAC).
	It breaks PA down into H & CO2 

	Describe the composition of mitochondria.
	-have an outer & inner wall

-space inside the inner wall is the matrix

-ATP synthase protein & electron transport system is on the inner wall

-space between the outer & inner wall is the inner membranal space 

	What is the function of NAD & FAD?
	Each can pick up 2H from citric acid cycle & take them to the electron transport system (the Hydrogen allow us to remake ATP!)

	Where are NAD & FAD located?
	These are in the matrix

	Describe the process of the Electron Transport System (ETS).
	-has 4 complexes 

-rips apart hydrogen into a proton & an electron

-uses protons to maintain ETS

-transports the electrons through the 4 complexes 

	What is the purpose of the ETS?
	To develop a high concentration of protons in the inner membranal space to draw protons back in through the ATP synthase protein

*****Now you can make ATP*****

	Why is water a waste product of this system (metabolism)?
	b/c there are 2H left over, so when you breath in, oxygen enters the mitochondria & binds to the 2H

	What is gluconeogenesis?
	To make new glucose out of PA from amino acids

	What does HSL do?
	AKA: Hormone sensitive lipase

-breaks fat off of glycerol 

-allows free fatty acids to enter directly into the blood stream from adipose sites 

-fats are carried down to mitochondrial matrix & enter cycle @ 2Pyruvic acid

	Describe the affects of fasting.
	-liver has enough glucagons for 3 days

-Muscle is broken down (proteins) to go through glugoneogenesis (to make glucose)

-using proteins causes more lactic acid production

-glucose is produced primarily to maintain brain function

-common cause of death from fasting is respiratory failure b/c the muscles are too weak to contract

-muscles allow us to starve for 40 days

	What is RMR?
	AKA: Resting metabolic rate (~1200Kcal/day)

i.e.: how many kcals we can burn by doing nothing

	How many Kcals are in one mile?
	1mile = 100kcals (kcal = kilocalorie) 
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