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NEUROPHYSIOLOGY Organization of the Brain: Cerebrum
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FIGURE 2.1 ORGANIZATION OF THE BRAIN: CEREBRUM
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Organization of the Brain: Cell Types

NEUROPHYSIOLOGY
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FIGURE 2.2 ORGANIZATION OF THE BRAIN: CELL TYPES
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NEUROPHYSIOLOGY Blood-Brain Barrier
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Synaptic Transmission: Morphology of Synapses NEUROPHYSIOLOGY
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FIGURE 2.4 MORPHOLOGY OF SYNAPSES
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NEUROPHYSIOLOGY
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Synaptic Transmission: Neuromuscular Junction
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Synaptic Transmission: Visceral Efferent Endings NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY Synaptic Transmission: Inhibitory Mechanisms
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Synaptic Transmission: Chemical Synaptic Transmission NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY Synaptic Transmission: Temporal and Spatial Summation
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Cerebrospinal Fluid (CSF): Brain Ventricles and CSF Composition NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY Cerebrospinal Fluid (CSF): Circulation of CSF
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Spinal Cord: Ventral Rami NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY Spinal Cord: Membranes and Nerve Roots
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FIGURE 2,13 SPINAL MEMBRANES AND NERVE ROOTS
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Peripheral Nervous System NEUROPHYSIOLOGY

FIGURE 2.14 PERIPHERAL NERVOUS SYSTEM




NEUROPHYSIOLOGY Autonomic Nervous System: Schema
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Autonomic Nervous System: Cholinergic and Adrenergic Synapses NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY | Hypothalamus
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CHART 2.3 MAJOR FUNCTIONS OF THE HYPOTHALAMUS
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Limbic System NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY The Cerebral Cortex
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Descending Motor Pathways NEUROPHYSIOLOGY
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 Cerebellum: Efferent Pathways : NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY Cutaneous Sensory Receplors
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Cutaneous Receptors: Pacinian Corpuscle

NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY Proprioception and Reflex Pathways: |

Spinal Effector Mechanisms
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Proprioception and Reflex Pathways: 11 NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY Proprioception and Reflex Pathways: 111

"
‘4.5.-.."
C. Active contraction with gamma coactivation. Intrafusal as w as
trafusal fibe wet: spindles a ted, reinforcing 1t \E
Y
e U
FIGURE 2.27 PROPRIOCEPTIVE REFLEX CONTROL OF MUSCLE TENSION
Interaction of the muscle spindle and Golgr tendon organ duning passive stretch of 1scle (panel A} and during a contraction (panels B and

38




Proprioception and Reflex Pathways: IV NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY Sensory Pathways: |
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Sensory Pathways: 11 NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY

Sensory Pathways: I11
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Visual System: Receptors NEUROPHYSIOLOGY

A. Eyeball B. Section yinner imi

through retina / membrar
’,.\‘/ o1 ret 11

Langhon ce

| | - NV AA | ? 1]
hamber yamber ] 3 *--{:-—-—‘..u]:-'
— . 1) R \ (supporting glial

Or:; contlamning .‘ " o Ce ;|
> < NN

\/it 1 v ] ar Ce
cOUS 4 *Horizontal ce

— ROd

Synaptic 3 s
ending T SRP fully
depolarized /=

C. Rod in dark D. Rod in light

Rhodopsin imirhodopsin’
T L Metabolic

energy tarhodop 1
{ _—~Centriole
A 0t wl p |
s basal body

-

RP"HPHP}

il Opsin
Na~* Vitamin A

bl
permeability ‘ Cecir]
increased — o T
- - - \'aa
Circulation Ty
“leN
FIGURE 2.32 VISUAL RECEPTORS
The rods and cones of the retina transduce light into electrical sis the cell is depolarizs but it '.f‘.'w';m wrized in the light. This eleg
As illustrated for the rod, light is absorbed by rhodopsin, an trical response to light is distinct from other receptor responses, i
through the second messenger cGMP (not shown), Na innels i which the response to a stimulus results in a depolarization of the

the membrane close and the ¢t wperpolarize Thus. in the dark eceptor ce




NEUROPHYSIOLOGY Visual System: Visual Pathway
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Auditory System: Cochlea NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY

FIGURE 2.35 AUDITORY PATHWAYS
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Auditory System: Pathways
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Vestibular System: Receptors NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY Vestibular System: Vestibulospinal Tracts

Excitatory

endings — —» pa g S
Inhibitory e 4
endings 2
I
/ / nienor
ing tibers | / ’ / Rostral
itudinal — ~C ' PP |
~4 g 3
Ventral Dorsal
all
Caudal
&
4 f
i
, g &
Medial vestibulo- 4 i .
D @©— Lateral
spinal fibers in med B el [
T e g vestibulospinal
y O g tract
1tate /"- i
INg /’/’ I
_/
_‘./- //
/ S
? ? ol ! rs f A
A
o
[ & | '
WET ! 4
R 4
)d e Tof
' 1 - P
i To
| L
? ? !
)
hibirto I
a P—| ) !
pinal co
N
v A -
ey, B
(. & 103
—’ ) | ) - 3 %‘I ?
S— o extensor muscl -
FIGURE 2.37  VESTIBULOSPINAL TRACTS
Y nso I O f tibu ppara e nal ( m ¥ ( { eticu | \
) ead and t« nta 1¢ I ) ( exl mi d ) ( I )
bular informati ) nucier | e | igure sl ly the spinal cor
{ i ) istribute 1} 1 T 1 Ve sile nal

48




Gustatory (Taste) System: Receptors NEUROPHYSIOLOGY
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FIGURE 2.38 TASTE RECEPTORS

Tas wds on the tongue respond to various chemical stimuli. Taste urons connected to the taste cells, A single taste bud can re
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NEUROPHYSIOLOGY Gustatory (Taste) System: Pathways
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Olfactory System: Receptors NEUROPHYSIOLOGY
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NEUROPHYSIOLOGY Olfactory System: Pathway
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MUSCLE PHYSIOLOQGY Skeletal Muscle: Organization
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Skeletal Muscle: Sarcoplasmic Reticulum MUSCLE PHYSIOLOQGY
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MUSCLE PHYSIOLOGY Skeletal Muscle: Excitation-Contraction Coupling I
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Skeletal Muscle: Excitation-Contraction Coupling Il MUSCLE PHYSIOLOGY
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FIGURE 3.4 MuscLE CONTRACTION AND RELAXATION

Ihe sliding of the actin and myosin filaments past one another results in contraction, This sliding action is the result of the cvelical binding ross
bndge formation) of actin and mvosin




MUSCLE PHYSIOLOGY Skeletal Muscle: Excitation-Contraction Coupling 11
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Sheletal Muscle: Length-Tension Relationship
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MUSCLE PHYSIOLOGY

Cardiac Muscle: Structure
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Smooth Musdle: Structure | MUSCLE PHYSIOLOGY
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MUSCLE PHYSIOLOGY Smooth Muscle: Excitation-Contraction Coupling
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-+ wassche: Excitation-Contraction Coupling MUSCLE PHYSIOLOGY

COMPARISION OF MUSCLE STRUCTURE AND FUNCTION
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CARDIOVASCULAR PHYSIOLOGY Overview of the Cardiovascular System
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FIGURE 4.1 CARDIOVASCULAR SYSTEM OVERVIEW
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Body Fluid Compartments CARDIOVASCULAR PHYSIOLOGY
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FIGURE 4.2 BoDY FLUID COMPARTMENTS
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CARDIOVASCULAR PHYSIOLOGY Structure of the Heart
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Conduction System of the Heart CARDIOVASCULAR PHYSIOLOQGY
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FIGURE 4.4 ANATOMY OF THE SPECIALIZED CONDUCTION SYSTEM

Cardiac muscle of the heart exists in two forms 1 ontractile are conveved to the atrioventrnicular (AV) node and then to the com-
) 1N( ecl ( ductir it do ( not undle (ot His) m here, the a yotent rea
but do spread the of dep« ion i roughout th ipidly through the itricles via the right | left bundle b
1amb ) ea AL poten I 1ated N ! 1 1a | nje nbe er
10 nch ser 15 the b of the heart. | Is¢

69




CARDIOVASCULAR PHYSIOLOGY Electrical Activity of the Heart
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Electrocardiogram: | CARDIOVASCULAR PHYSIOLOGY

Normal Sequence of Cardiac Depolarization and Repolarization
and Derivation of ECG
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CARDIOVASCULAR PHYSIOLOGY Electrocardiogram: 11

Normal Sequence of Cardiac Depolarization and Repolarization
and Derivation of ECG (continued

) R ,-,J\i
C. Apical and early ventricular depolarization
:‘r’lr ulse continues alon onduction system, causing e
depoianzation o ula wardia
ectncal vect ward and to k Thi
es) in large po eflection (K wa
ead nad extend A\
) ¢
/ \ .
,/"’
/ ‘Recor r axis 0
& le | thonizonta
net O lent
Resultant tor
f electrical
i -~ e
/
o
2 Lead aVi
Y
/ N
p
- -
R
p
3 ’ oo | :
D. Late ventricular depolarization ‘
As depolarization progresses over ventricies, vector O ‘
well as to left
ead | and causing
inl 1V
FUrKkinje ber ( N -
e \ Bacny
S KRecording axis ol
‘ lead | (honzonta
R

v

g N5
P“’ 2
- : ‘ [ '[m
\ 5"
FIGURE 4.7 CARDIAC DEPOLARIZATION AND REPOLARIZATION PART 2
ECG continued. As the apex of the ventricles contrad the ventricular walls, causing the S wave of the ECG tracing (pane
upward positive deflection of the tracing vields the ! ))

ECG (panel C). Then the wave ot depolarization spre

N
N




Electrocardiogram: 11 CARDIOVASCULAR PHYSIOLOGY

Normal Sequence of Cardiac Depolarization and Repolarization
and Derivation of ECG (continued)
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Cardiac Output: Pressure-Volume Loop

CARDIOVASCULAR PHYSIOLOGY
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CARDIOVASCULAR PHYSIOLOGY Cardiac Output: Function Curves
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Coronary Circulation CARDIOVASCULAR PHYSIOLOGY

FIGURE 4.12 CORONARY CIRCULATION
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Arterial Pressure CARDIOVASCULAR PHYSIOLOGY
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FIGURE 4.14 ARTERIAL PRESSURE
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CARDIOVASCULAR PHYSIOLOGY Control of Arteriolar Tone
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CARDIOVASCULAR PHYSIOLOGY Short-Term Regulation of Blood Pressure
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FIGURE 5.1 MEDIAL SURFACE OF THE LUNGS
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Airway Structure: Trachea and Major Bronchi RESPIRATORY PHYSIOLOGY

Cross section
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Mirway Structure: Epithelium RESPIRATORY PHYSIOLOGY
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RESPIRATORY PHYSIOLOGY Respiratory Muscles
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RESPIRATORY PHYSIOLOGY Mechanics of Respiration: Forces during Quiet Breathing
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Mechanics of Respiration: Elastic Properties | RESPIRATORY PHYSIOLOGY
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sechanics of Respiration: Surface Forces RESPIRATORY PHYSIOLOGY
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The Alveolar Capillary Unit RESPIRATORY PHYSIOLOGY
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RESPIRATORY PHYSIOLOGY Pulmonary Circulation
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Ventilation/Perfusion RESPIRATORY PHYSIOLOGY
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RESPIRATORY PHYSIOLOGY Pulmonary Vascular Resistance

Effects of chemical and humoral substances

FIGURE 5.17 PULMONARY VASCULAR RESISTANCE
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0, and CO, Exchange and Transport RESPIRATORY PHYSIOLOGY
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Cemtrol of Respiration

Chemical Control of Respiration (Feedback Mechanism)

RESPIRATORY PHYSIOLOGY
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RESPIRATORY PHYSIOLOGY Role of the Lungs in Acid-Base Balam

A. Role of Lungs and Kidneys in Acid-Base Balance
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Response to Exercise
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Ohbstructive Lung Disease RESPIRATORY PHYSIOLOGY
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RESPIRATORY PHYSIOLOGY Restrictive Lung Disease
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Pudmonary Function Testing
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RENAL PHYSIOLOGY Renal Clearance: Ill

PRINCIPLE OF TUBULAR SECRETION LIMITATION (Tm) USING PARA-AMINOHIPPURATE (PAH) AS EXAMPLE
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RENAL PHYSIOLOGY ADH Secretion and Actioi

MECHANISM OF ANTIDIURETIC HORMONE IN REGULATING URINE VOLUME AND CONCENTRATION
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RENAL PHYSIOLOGY Urine Dilution

WATER, ION, AND UREA EXCHANGE IN PRODUCTION OF HYPOTONIC URINE (ADH ABSENT)
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Besponse to Decreased ECF RENAL PHYSIOLOGY
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Potassium Excretion

RENAL PHYSIOLOGY
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Renal Production of New HCO,~ RENAL PHYSIOLOGY
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FIGURE 7.2 GASTROESOPHAGEAL JUNCTION

( O | € ) ( esom gus | St || €S 1 line T (
) ! wit ne st [ ( 1he ke ¢ oh ( the mi rad ) rcl
incter (LES). The LES phagu h } tive re ion) to rece




GASTROINTESTINAL PHYSIOLOGY Lower Esophageal Sphincter

«~JOMN A CRAIS a0
=N ‘

FIGURE 7.3 LOWER ESOPHAGEAL SPHINCTER

Isis is initiated by the




Enteric Nervous System

GASTROINTESTINAL PHYSIOLOGY

-
'y f
1 y 4
b, W —
3
Y/
PRSP (o lina
{
| st sdaisens ,a,f:,’.
:/ A 4 Vi ) [
i § / 1 Il
! )]
——— M I l’
|
! 1
|
PR 7 R 4
- oy
————
! NLSE [
(Hext
e e
<4 7
§ , : ralle
: /i M . ' ¢
1 e A
Per
: — A //
. v
NS e Y
AR5 (". //
-
|
4 g A thr ) 1§ )
Y lrsisia ket :
|
!
A ( ] ]
| ¢
rn ‘
in 1
I 154
15CU
T
( 1 1 X v
7 \NSLe
t ( ] ] » A\
(s
) i e\
FIGURE 7.4 ENTERIC NERVOUS SYSTEM
1 | Inn t a ) s D Ichol ( T
en 154 i f i | ¢ T311 | y 1 ) (nitn (
( | | el l ( v toun ‘
I 1 ( 1 I ¢ { Citat
ne I | ) are | 1
1 I ne | ( [ | 1< D
| ( £ ( te |
| | il




GASTROINTESTINAL PHYSIOLOGY Autonomic Innervation

. el

FIGURE 7.5 AUTONOMIC INNERVATION

144



Autonomic Innervation GASTROINTESTINAL PHYSIOLOGY

/ e "\,
/ o
7 — '
S ~——
— Rk T o
R N5
— oy o {'& 2
- — =N o7 IeN
| ase | nd s¢ ( v the h ]
| cre I ) 1 1 funct

lax i nt h n } I f ri L {1l
i 1 flu t e t




GASTROINTESTINAL PHYSIOLOGY Autonomic and Enteric Integration

AUTONOMIC NERVOUS SYSTEM

PARASYMPATHETIC DIVISION SYMPATHETIC DIVISION

4 Y

ENTERIC NERVOUS SYSTEM

|. Perkins
MS. MFA

IoN

RE 7.6  INTEGRATION OF AUTONOMIC AND ENTERIC NERVOUS SYSTEMS

ste na




URE 7.7

CONTROL OF PERISTALSIS

EFCFPEEE AT
.

>

" GASTROINTESTINAL PHY

MUCOSA

5 |
xCitat
| eu 1
- cholir
SunDsiar e P
Sensory \
mech )
(
- V”Ii':,
[ }
hibite
( ) uror
1P, NO)
J. Perkins
MS, MFA
BN
| | he 10 t 1 (
] na O ited + 1 ( ] n |
I Droce Cle | g (l t 1




GASTROINTESTINAL PHYSIOLOGY

Food

distention

Hormone

Neuroendocrine Cell

Type and Location

Stimulus for

G cell

Stomach, duodenun

Secrelion
distentio

MU0 ads

Major Gl Hormones

LEGEND

»
LA
’

4

<OMNACRAKC o
- IEN

Primary Action

Other Actions

Stimutate HCI secretion

nhibit gastric emptying

Socretin

S cell
Duddenum

Acid

Stimulate pancreatie ductal

Ienhibit gastric secretion, inhibit gastric matibty,
and stimulate bile duct secetion of H20 and HCO,

1 cell

urr

cell H:0 and HCO ™ secrétion

me dt

|
|

K cell

DU, |eJUnly

Motilen

M cell

Duodenum, jejunury

Increased motifity and initlates ths MMC

FIGURE 7.8 MAJOR Gl HORMONES




Structure of Stomach GASTROINTESTINAL PHYSIOLOGY

SR s e

CarprR N
=

&
; 141 (
414 4 |
€ | WS ¢
et nd ac ell
i =S 7
oo
” olita Yy | ( - . =z -
2 b -
y Oenadot
— Must ris mucnosae =~ -
-
— 2\l g%
f N¥a

o Submucosa—
"o mmN

FIGURE 7.9  STRUCTURE OF THE STOMACH

1 ac e stomach throw nto Nt £ led pariel ‘ ell 1 Z
1 e epitheliun g [ ith t land ot el | ) { ire t
5 1hie I 156 S 1 ! £ | T 1 4| n ( ¢
1 {iffer in stru € wd cellu 08 1 (e nair I [ 1 1o are the ce at sed
on. T (a]] ant e sl 1 1d bra ed: 1 ed nh ell ( 11 Il regio | tom T
I cell 1y] | mu £ ucous cel O i Le hick (h I S | ton §
( ecretion th elps h v t t ( ¢ g£as trom al the 161
) I aNe e Osl I inc 1om fraig
« niomi | ¢ ( " ra 1M




GASTROINTESTINAL PHYSIOLOGY Appetite and Hunger

Ventomedial hypothalamic asea!
(inhibitory: “satiety u'nk‘r".J‘

Lateral hypothalamic agfa
(facilitative: “appetite center”)

KEY
— ]
he T o
— ,'\__:a
t47
e (54 1 ¢ t t zang IeN
FIGURE 710  APPETITE AND HUNGER
h ensabions o g ( 1 { [ mple a Inciude muity Ipp el and giv [ 110 saliety 1 the ab
) e 1 vs, as well a 10rmo Depicted he al, | ese hormo ( ng-term re i
re pat I d in the sensatic wung Although o adin 1y lve the hormone | hich is pro (
nderstandin INco - he hyy la kno t | lls. \ ) fe s 3 igh, lepti eleased and thought
t role i lling appetite d intak \Vhe ‘ yothalam 0 St ress appetite. When body n
ed tokinin anc LP-1 ] ke pepti € re depleted, leptin lev ire o
156 T uroendocnne cells e intestine, Th o




Gastric Motility GASTROINTESTINAL PHYSIOLOGY

Factors Affecting Gastric Emptying

) ron n
ept ]
s X
( =SSRy [ MusooamasEEssEes I
¢ 1
it s C | 1o o] u < 2
‘epl I f -
der L Cit inl ] ( 1
Sequence of Gastric Motility
.4'.2' r
. A
A % B N8 ¢
> i
2 % /
— - g »
| ) | in mi 2 [ ) 1 ) i ( 3. P I 1 v 10 ‘
1 ( n ) nnating \ ul | 1 1
I | I ) | ( 1 | t ) 18 [
hur ( 1shed ( (2] 1Sty 1
i -~ r
> oy

AY ’,“"'
PR\ Moo N
4 gain 1 3. P« e I 6 \ | |
[ 2 ro 14 A | W |
o 1 bo ( ( ) £ tl | t { (
; 1 rm Y pushe b ) | [
er I1c 1 1 | | O seconad I | uodent -
mpties s¢ ‘ tion 245 NteNts emerge s_'\-['[:"
VA eema
SJOMN A CRAG a0

LGHN

FIGURE 711 GASTRIC MOTILITY

maotili it the ) IN( eura O t o of t Fe era npl
| vallo 1 ferer elease oactive i | pep aterr \ hd too ¢

ela ¢ h. A 1 a churming ) | i ) SO CO ) ¢
el [ of ntractions beginnir h iddie « ro rine ce I m. T
\ el () e il am I 01 [ t | then ( |
me a he « h ea itractio f upp inel
( [ P Jt th | | I 1




GASTROINTESTINAL PHYSIOLOGY Gastric Digestion

U o) S

Mg 18y *f"“w.

g Protéin

N\

1 2N
1 I s
I (e
I v\
Mucus (low mucn ! I

¢ !
Mucus (high mucin)y
/

FIGURE 712 GASTRIC DIGESTIVE FUNCTION




Gastric Secretion: | GASTROINTESTINAL PHYSIOLOGY

Neurocrine Regulation of Acid Secretion

/ i 'l
/ ‘
i ——
? )
/ ore
4 S
s
eptide
Intramural
lone loop) (short loop
reflex retlex ﬁ
\ 2 _m
| | ¥ )
( I ( cret initia nd modulated by nervous systi \ ntr timulation
h vaga ( nd ¢ exus and by intramural (short) feedback loop and <OHNA.CRA >
of | ( loop, b im ed by gastnic antral distention IeN

URE 713  VAGAL CONTROL OF GASTRIC SECRETION




GASTROINTESTINAL PHYSIOLOGY Gastric Secretion: 11

Metabolism

Carbonic
anhydrase |

JOMNACRAK —«
1eN

FIGURE 714




Gastric Secretion: 111 GASTROINTESTINAL PHYSIOLOGY

osal defense mechanisms Mucosal Mechanisms

H” H*

: pH 1.5

~— Pepsinogen # Pepsin

i
¥

HCO;™ H' l

iwrnonats
—
!

MuCUs HCO; » H® =P H,0+CO,

P - ? (neutralization
- oy
_ A MR SN

HCO,

Y
S ————
Epit
t
junch
PR

Clastric mucosa and submucosa protected Y emical imury by mucus-bicarbonale surtace parrier ~IFNA.CRAIC a0
[ — - Jiv e et (| } -y tievy that \ H > t } soli > HoN
th neulralizes gastric H- an by epithelia ght iunctions” that preven | S 1O subeq 1al s

FIGURE 7.15 MucosAL DEFENSE MECHANISMS




GASTROINTESTINAL PHYSIOLOGY Small Intestine Structure: |

FIGURE 7.16




GASTROINTESTINAL PHYSIOLOGY

Small Intestine Structure: 11

% A ;.,.Lf.} » .v\‘h....i!n». &

Longit

Serosa

OSCOPIC STRUCTURE

SMALL INTESTINE MICROS

-
/

{WA|




GASTROINTESTINAL PHYSIOLOGY Small Intestine Structure: 11

’
o
-
-
t Ce { ¢ ted \Mtra E fe ) I 1ebe n l
) inal 17an u illu \ ( yhili |
2 et n | 2
Fat .
mno | |
1"
I
1 N
5
v N
5
—— "
J
e
| f cell
-
Hula j

FIGURE 718 EPITHELIUM OF THE SMALL INTESTINE

4 ™



small Intestine Motility GASTROINTESTINAL PHYSIOLOGY

4 ’ e
1,2
L O
g ’ I S BN
f ' 2 .’l . |
| < 3
| 5% - < N — o x -
| ! J ol aed - Poa v 1
R 5 oA | Al e R Py
- "
! S S SN PR :
’ A - - L S
> 3 s A P
P; 4 - - % 3 ’,
. S - 4 ¥ 1 3 ¥ " I ~-
i 4 - N < - | 2 e ™\
24 I o = » - e > el
e 4 \ F
. ! 0B ' 1 tatic
£V o tra | |
'
4
- ny o 1 ( \ = f
£ . r —r § - 7
{ Ay 1 J p 5
- v :
) ‘.‘ £ s
. o, Pt Pt £
’ \ \ 4
~/ . 04 i /
A > N oy ¥
o / \ L 5
P L » 5 - 7 bt »
e - Yyl ¥ J
ot
e

FIGURE 719 MOTILITY OF THE SMALL INTESTINE e




GASTROINTESTINAL PHYSIOLOGY Large Intestine Structure

<
o
- 3
h & a g
4 1 f N>
N
( \ 1 ( 1t | o |
I thr I 4 1 )
FIGURE 7.20 LARGE INTESTINE STRUCTURTE
2 ¢ I es pr 1 1{ 10 ran I ( n | € n |
th 1id 1o st the [e 1 | th ( n I ling « | )
t | | n | m t 1 meal de [ COIO!
[ ( m an IKe 1) m | ol irge ! I ol 1 i
) ( th 15 ttl | I the prodi NOL n 1
g 1 in rod 1cke | il br f

160




Rectum and Anal Canal GASTROINTESTINAL PHYSIOLOGY

e e e e e - —————

FIGURE 7.21 STRUCTURE OF THE RECTUM AND ANAL CANAI

1ally, the anal

= & rmci
- s '
I Per

the large intestine 1s the rect ind a nal yhinct axes but defecation does not occur |

1 1S closedd due ) 1h " ontraction {al} ext I sphincte | X no e




GASTROINTESTINAL PHYSIOLOGY Colonic Motility

by
VR,
)
Vil

) \_L» v

FIGURE 7.22 CoronNnic MoTiury

162




Defecation GASTROINTESTINAL PHYSIOLOGY

FIGURE 7.23 DEFECATION
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GASTROINTESTINAL PHYSIOLOGY Absorption of Essential Elements and Vitamins
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Posterior Pituitary: ADH ENDOCRINE PHYSIOLOGY

Stimulates ADH Secretion

Inhibit ADH Secretion
ised body fluid osmolality Decreased body fluid osm
creased blood volume -I INnCrease lood volume
‘ | blood pressure Increased blood pressure
ensin |l \ na retic peptid
Ethano
¢ d von 2 4 '
&
{ ; araven o | —
raopti iclei recei o
T ) recept

1 %, ()

| ‘, Al w,,;#/ P R e /'-?.5

high Water and electrolyte § 8
% ) ;

4

P

b
o i ERr £ N=F
o p S——_ o LSS T j HIEQUIE NS )’
resulting in 1 21 0 > s> () e’ rsmolaiity ol «OFN A CRAK —n0
( nein 24 hot 4/ ;,: AJ”"--'-L‘L:L'I"N'EIB‘E'— —

— renal medulla 16N




ENDOCRINE PHYSIOLOGY

Hypothalamus

Somatostatin

Growth Hormone

l

- CAucCoOss

|

GHRH —

2N
Pituitary -
li 4

FIGURE 8.7 GROWIH HORMONE

Decreased a HpOSIt body mass

J. Perkins
MS, MFA

S SN

Cirowth hormone' s maic nysiotogical eted 1s to stimul
and development in children and adolescents. It also
tant role in regulating overall body metabolisn
CE ma Of erre | u [
lon of somatomedins such as inst
| | 21 ( i f I the efled

1e l 1 somatostatin. Amir cids 1 natostatn ease
[ e Gl 1o vl ) 5 muia $O
Or il e (nhibit GH secrelior ) viations f
ISt S } LIy NOI ( ( | OW norn ne— [ |
ACIOT )




Thyroid Gland: Structure ENDOCRINE PHYSIOLOGY




ENDOCRINE PHYSIOLOGY Thyroid Gland: Function
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Thyroid Gland: Hormone Action ENDOCRINE PHYSIOLOGY
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ENDOCRINE PHYSIOLOGY Adrenal Gland: Structure

FIGURE 8.11 ADRENAL GLAND STRUCTURE
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Adrenal Gland: Histology ENDOCRINE PHYSIOLOGY
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[ = Hypothalamus «¢-—- -
‘ CRH |

|
‘ CRH
| \ !
] Pituitary
‘ ACTH
\
{‘ ( OH
Cholestero = P
l = s e
< [ T %
A 5-Pregnenolone |
- S /
/ \ R VN
‘rogesteront |
1-Deoxycorticosterone 4 t
Corticosterone Dehy groepland | ) Deoxvcorticsol
3 \

CORTISOL

ALDOSTERONE DHEA-SULFATE ANDROSTENEDIONE == TESTOSTERONE =3 ESTRADIOL
H-OH (DHEA-S)

0O
HO__~ J A L
I il S N 2
- .-"'\,/"/ o S <
AN ( i
FIGURE 8.13 ADRENAL CORTICAL HORMONES
The adrenal cortex synthesizes and secretes glucocorticoid hormanes Or pilullary in response to corticotropinreleasing hormone. ACTH
d. COrtise I Hocorticol e dos 12) an lsOr stiny ¢ 1€ pre al anc o \CTH
indroge 2 {E ndr ( ( all amounts of circulating mar Hato etion (see Figure 8.1 \
stradiol are deri from the | rtex, but the n 1 B D 2 36+ ter
IMary source ) ylr | steroid h one dehydrogenase f | 1567 Bi, 118hvd
e denve ) hol¢ rol. Cortisol secretion is under the co 0 P idosteron thetase P17 17aehvdre ¢ P17
I ( TO one (ACT il secreted fro } 1 156




ENDOCRINE PHYSIOLOGY

Circulation

Aming acids

oneogenes:ss)

<OMN A CRAK .0
=N

FIGURE 8.14 AcCTIONS OF CORTISOL




ENDOCRINE PHYSIOLOGY

Adrenal Androgens

uiation
Muscle
- Amino acids -
Anabolic
action
mat
itor
5
((_‘a_’-f
' Ci
7} :
e o ne 1 ‘ &
;\f:‘:‘i... , - N
% y Y,
3 i
* L/ lrog ‘.'"’;
7~ ! Ia
o 2 ;
N 24 7
ntnbut
’ l [ ) | \ i '
1 n
| 1evelopmer
f phallus
| pubert i
m
‘.A',,Z-/-'/
£ N>
JOFN A CRAIC..a0
BN
FIGURE 8.15 ACTIONS OF ADRENAL ANDROGENS
ren o) ( vdroepandroste DHEA) a 1 i r Iren ( | L (
| f e maj f * th ' s pxte talia and o 1 ¢
) t I | 1 1ds t t rmed adren Fig | ene
I 1 f rculating I ant | iding to in L N
1 I 5 o | 1X | n 1 I | | ertrop
I Ire ni | Hri S0 1 I Al
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Parathyroid Gland ENDOCRINE PHYSIOLOGY
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Development of the External Genitalia ENDOCRINE PHYSIOLOGY
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ENDOCRINE PHYSIOLOGY The Menstrual Cycle
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Hormonal Regulation of the Menstrual Cycle
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