











































































































glomerular filtration process that kidneys use to titter excess fluid
and waste products out of the blood
tubular reabsorption process that moves solutes and water out of
filtrate and back into yourbloodstream
countercurrent multiplication Kidneys use energy to generate anosmotic gradient that enables the reabsorption of water from tubular
fluid to produce concentrated urine distalconvolutedtubule
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µmete
aami Aafferent

efferent P B ADH works on the collecting
F duct to make it more

porous to allow even
more reabsorption of water

Renal Regulation of Blood Pressure
Renin Angiotensin Aldosterone System RAAS
juxtaglomerular cells in the distal convoluted tubule are a type of
smooth muscle cell release renin
renin helps raise blood pressure when triggered by

low bloodpressure mechanically feel lowbp
sympathetic nerve cell firing
low salt sensedby Maccula densa in distal tubule

distalconvolutedtubules

fathering
Maqsood9umdesennssor9

AFTER
W prostaglandinst.mn hasit

I
o

r1
ni

u
ljuxtaglomeruauceus

renin
lowbp

sympathetic
nergyegna Yodwium

G
g G

G
G G

G I G
chumansioning G G

humansionsingen pqtBqmmqCleavage
T T

Jg

uiglitterysua









































































































toansioensin
anioensinangioteIsinwanioensih.i

angie

infersieassfadnce f I I
fmqI 0 a

kidney pituitary adrenal
s gland gland

contractconstrict holdontomorewater releaseADHcantidiuretic releasealdosterone
increasedresistance increasedbloodvolume hormones whichacts on the

ADHincreasesresistance kidney to increase
pair ofbloodvesselsand bloodvolume

immakieanse29,14 45 oaidosteroneworkson
morepermeableforwater latedistalconvolutedtubule
reabsorption andcollectingduct
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dosterone
affects principle cells in the collecting duct

faldosterone makes Natlkt ATP synthase work harder
to pump Kt out of blood and into principlecells
puts Kt channels on apical side of principle
cells to release Kt into collecting duct
puts Nat channels in apical side of principle
cells to let Nat flow in from collectingdue
to be moved back into the blood via Nalkt
ATP synthase

Also removes acid from blood
helps power tht transporter to actively transport Ht out of the
A intercalated cell and into urine using ATP
NatfHt antiporter uses concentration gradient of Nat into the cell
to drive Hto out rewyed up by aldosterone

three'IeiseddenIIs.fimneerttIIf.nfgeFenglPpitsYIri9fdpituitary

Triggers include
blood too hypertonic salty
low blood volume less stretch in vena cava
decrease in bp baroreceptors in carotid atria
AngiotensinI aspart of RAASADH interacts with collecting duct cells to make aquaporin

Vesicles fuse with the apical membrane to allow water to
flow and to be reabsorbed from the filtrate

1 Alfiero ADDS

420permeable 420impermeable
M yaquaporinNat Aldosteronepulls

ibnFnorfreawsiangter µ ADH induces aquaporins
Kt tonicity Nat tobe placed in thereabsorption Jg nompeaYYagaenesoIoadaYerHz0

Volume Osmolarity volume osmolarityCosmoleslvolume Cosmolesvolume main








































moles 9
Volume B q volume q osmoies

volume volumeBo
i osmolarity ADHaffectsdoesnotchange 852812 it

practice whichhormone should you use it Aldosterone ADH
a increase volume maintain osmolarity aldosteroneA A

b increase volume regardless of osmaarityaidosterone Aug
c decrease osmolarity regardlessofvolume aldostxerone ADHR

d decrease osmolarity maintain volume aldosteroneby ADHD
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EmbryonicBrainDevelopment

centafffianinnafford cerebro

I

ftp.pfmigegi.IEn ssfEEEQmarain me

cerebellum medulla rhombencephalon

s
spinalcord spicy

Atte
s

motorunit lowermotorneurons efferent
andthe musclecells it innervates

lowermotorneuronabnormalitysign musclecell
muscularatrophy 0fasiculationstwitches
hypotoniaFunctions of theNervous System hyporeaexia

Basic HIGHER neuromuscular
conciousness PeripheralSomatosensation junctions

L v s v s aposition
motor sensory automatic cognitionemotions dilatometer fvibration mechanoreceptorsskeletalmuscle ahesenses functions nigm.mx.inea

eacrgyex.essnsweatinsD FAST touch
smaaiiondi.a.me

erfoPain nociceptors
myelineation

MuscleStretch Reflex sew temperature thermoreceptors

ceventsomatosensoryneurons14
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in eases in eases

commonly tested lungvolumes
Total Lungcapacity image unfeminineLyyngs when

one

Residual volume
mqgiynyumexvnoafy.mg

of air in lungs after

vital capacity dimfnfemncme.be uecaenpacihfyatiYFdahff

tidal volume the gywngyereotoramira ibnrehafined
or exhaled

expiratoryinspiratoryreserve volume the volumeof additional
horvmtahaitnhafahtiob.me exhaledI inhaled after
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Receptors of coz partial pressure in the ventilation center
of brainstem increase respiratory rate when pcor is elevated

Controlotpt

CO2 g t H2O e F HLcozCag T Htcan Has Cag

when pH drops Acidemia
t increase respiratory rate

move CO2 is pushedout
shifting equation to left
Shifting equation to the leftincrefessepiratom means more Ht are goingto

qs rate be bound to shift andequilibra
CO2cat tkotoaftltcagi tico.ca the lost CO2 stabilizing Ht

When pH increases Alkalemia

f Ht decrease respiratory rate
retain more Oz Shifting
the equation to the right
shift to the right causes
the dissociation of Itt increasing
the acidity back to normal

dewreewsfirraafemfcoacgyttkoceg

tkcozcad ftttcaatf.tw 4
Ht is a strong acid
Hadj is a weak base
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 Classification of Hormones
peptide small or large act as primary messengers do not
requirecarriers short acting do not cross cell membranesteroid cross cell membranes effects are slower but
longer lived must be carried byproteins such as albumincatcnaaminesamino acid derivative epinephrinenorepinephrine 13 TY derived
from amino acids w modifications bind toGpcrs bindintraceli

tropic hormones need an intermediary to act

Endocrine Organs
Hypothalamus

secretescompounds intothehypophysealportalsystemtocommunicatewiththeanteriorpituitary

SecretedbythetypothalamussecretedbythePituitaryinresponset
Gonadotropinreleasinghormone pg follicle stimulating hormone FSH

GnRH 9 luteinizinghormone LH

Growthhormonereleasinghormone pg 9 growthhormone can
GRHR ToS

Thyroid.geasinsnormonea thsroiastimuatinsnormonec is

Corticotropin releasingfactor TB 9 adenocorticotropic hormone ACTH 5
CRF

prolactin inhibitingfactor FB b prolactin
PIF

throughnerveimpulses pg 9 Oxytocinp vasopressin ADH s

Thyroid 5

majorfunctions
qq.uisay

34

48sceattia.ngmbasna.inii.aaosicrae
t.a.i.gg turnofftrancehormones
paratonicular deficiencyistermedccamo hypothyroidismma

Parathyroid Gland 0800 a.in
asbEaiEEesiiiiotEIisInIeas

calcitonin inamarenexcessistermedhyperthyroidismneighoatstodecreasebloodcaninesby activisionincreasedincreasingcankidneyexcretion tempincreasedrespiraproduces parathyroidhormonePTH decreasingcanabsorptionwoman aahdahewai.iroesneaiin
increasesboneresorptiontotreeopcaa si

OmuiaYeraeasi5snigaI5IoEeaseaiiinumbone

increasesgutabsorptionacastCa decreaseskidneyexcretionofcat
ivatesvitaminDwhichisrequiredfortheabsorptiona calcium inthegut
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progesterone
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op

horrify

FollicularPhase Ovulation Luteal Phase Menustration
beginswithmenstrualflow increasedlevelsof LH causes rupturedfollicle toform corpusluteum

estrogencausefor thecorpusluteumwhichsecretesprogesteronelosesstimulationGnRH levelsincreaseinresponse a positivefeedback 4
todropinestrogen progesterone progesteronemaintainsendometriallining
GnRH stimulatesLHandFsu GnRHLHandFSH Highprogesteronenegativelyfeedbacks

new
production levelsspire and shutsoffGnRHLti andFSH

Folliclesbegintodevelop produce topreventmultipleovulations gyteuringlifting
estrogen surgein Ltl Lossofhighleu
estrogennegatives feedbacks4 triggersovulation ofprogesterone
causesanrtiLH andAHto Estrogenpayoffbioeveroff andstimulates stimulationrestartsendometrialgrowth thecone

Pregnancy Menopausee
zygote blastocyst

ovarianatrophy due to thereduced
ca sensitivity of the ovaries to FSHandLHheat IhCG thenegative feedback on Lt andFSH

isremoved causingthemto be in
f cg Thumanchorionicgonadotropin is ananalog highconcentrations in thebloodofLHmaintainscorpusluteumtocontinueproducingprogesterone in the

firsttrimester ofpregnancy
uiglitterysuc
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Operons Jacobs Monod model
operon Cluster of genes in prokaryotestranscribed as asingle mRNA
Inducible System

4 structuralregulator proffqf.fr operator genesA
Too

inducer binds repressor

Y Effhedeucuepoffefator

to transcribe
repressor

Repressible System

regulator promoter operator structural
t.io qea.aaoys

promoter region portionofDNA
upstream the gene containsrt t.F.fi Fanfan.bg ewsiiiiioEEiiieiEE
forRNAPI duringtranscription
named for highconcentrationofthymine and adeninebases

operator site Component of operon in prokaryotes binds repressors

repressor binds with a repressor to bind the operator site
to stop transcription of a gene
Enhancer Several response elements that allow for the contro
of one gene's expression by multiple signals morethan 25bpupstream

Transcription factors proteins that help RNAPII locate and bind
the promoter region of DNA
Shine DelgarnoSequence site of initiation of translation in prokaryotesuiglitterysu



After Transcription to mRNA
polycistronic coding pattern of prokaryotes in which I mRNA maycode for multiple proteins needs alternative splicing
monocistronic codingpattern of eukaryotes in which 1 mRNA
codes for only 1 protein

Hetergenous Nuclear RNA mRNA preprocessed mRNA convertedto
mature mRNA by adding a 5 cap and poly A tail 4 splicing outintrons

splicesome apparatus used for splicing out introns andand bringing exons together during mRNA processingintrons portion of hnRNA removed by splicesomeA exons portion of hhRNA Kept 4 glued togetherbysplicesw lariat lasso shaped structure formedduringthe removal of introns in mRNAprocessing

tron exon intron exonintron

liason
infront
µon

BA
mature 5 GGGtExonE AAAA
mRNA

Initiation start of translation small subunit of ribosome binds
mRNA 4 first tRNA is met AUG
Clongbation adding of amino acids to the growing chain
Termination requires a release factor which is the protein that
binds to the stop cordon
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