...Put Lab Notebook in box based '
Bl 121 Lecture 7 on your lab time. Thanks!! - p ¥

Announcements Exam | one week from today, Oct 24th!
Summary & Review, Sunday Oct 22"d, 6-7:30 pm, here! Q?
Gastrointestinal Physiology DC Module 3 pp 17-23, LS ch 15+
Gl = Donut? Gl secretions: What? Where? Why? LS p 438
How is the gut controlled?
Organ-by-organ review A&P LS tab 15-1 pp 440-1 +...
Zymogen? = Inactive precursor LS fig 15-9 p 452...
Accessory organs? Pancreas, Liver, Recycling! pp 457-63
Small intestine? Ulcers? LS fig 15-20,15-22 pp 467-8
http://www.cdc.qov/ulcer Beyond the Basics LS p 456
G. Large intestine? LS fig 15-24 pp 472-4
Cardiovascular System DC Mod 4, LS ch 9, Torstar, G&H+...
A. Circulatory vs. Cardiovascular (CV)? CV vs. Lymphatic
CV Pulmonary & Systemic circuits DC pp23-31+LS p229+
DC fig 4-1 p 24, LS fig 9-2b p 231
B. Arteries, capillaries, veins, varicosities? G&H, Torstar, DC
C. @ layers, box, chambers, valves, inlets, outlets
LS fig 9-4 p 233, fig 9-2a p 231; DC pp 23-6
D. Normal vs. abnormal blood flow thru & CVS LS, Fox+...

ululeXele b



http://www.cdc.gov/ulcer

@Ingestion

Mechanical
Digestion

Chemical
Digestion

@Peristalsis

@ Defecation

SOURCE: Dr. Eugene Evonuk, 1989. cf: L Sherwood, 2012 pp 437-8.



Hydrolysis of Energy Nutrients

Hi gang!!
You need me
for digestion!!
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What’s missing?

————-~

CHOH 7" >, CH,OH

. ENZYMEII )
+ (Hs
OH
H OH H OH
Maltose Glucose Glucose

@ FIGURE 15-1 An example of hydrolysis. In this example, the disaccharide maltose (the in-
termediate breakdown product of polysaccharides) is broken down into two glucose mole-
cules by the addition of H,O at the bond site.

LS 2012 fig 15-1 p 438



Polymer to Monomer
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GI-DONUT ANALOGY

Gl LUMEN
BODY



Common Control Mechanisms

1. Local (autoregulation)
2. Nervous (rapidly-acting)

3. Hormonal (slower-acting/
reinforcing)



LS 2012 fig 15-2 p 442
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* Myenteric motor plexusI _Serosa  Cf: G&H fig 62-2
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Gut Secretions

Secretion Release Site
1. Mucus Into Gl Lumen
2. Enzymes Into Gl Lumen

3. H,0, acids, bases+ into Gl Lumen
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Parotid salivary
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Ingestion entry way ;
salivary gland secretion "@\ A e - 2. ES(_) ph aq_u S
mucus + enzymes i | ‘- Pharynx * Rapid transit
enzymatic digestion: carbohydrate - peristalsis
mastication = chewing - secretion mucus
deglutition = swallowin S

J g _3.Stomach

4.Liver-Gall Bladder

/

e T eation = = v Mixin | peristalsis

: 2 7 + enzymes
+ secretion enzymatic digestion:

6.Small Intestine IV _rancress PPOtEIN + butter fat!
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enzymatic digestion: Lorge SRS NaHCO, +§_”Zyme~°f
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WWhere dees

enzymatic
digestion of

PIOLEIN
PEJIN?



Esophagus

Gastroesophageal

sphincter
RN
Body-__¥
Stomach it
Pyloric  Tolds ‘ /i
sphincter

Oxyntic
mucosa

Pyloric Antrum
Duodenum gland

area
® FIGURE 15-7 LS 2012 p 447



Autocatalysis
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Why IS the

pancreas So
unique?



Endocrine +
Exocrine functions;
Makes enzymes for

digesting all 3
energy nutrients!

Bile duct
from liver

Duodenum

Hormones
(insulin,
glucagon)

Endocrine portion
of pancreas
(Islets of Langerhans)

Duct cells Acinar cells
secrete aqueous secrete digestive
NaHCO; solution enzymes

u J

s The glandular portions of
the pancreas are grossly

: _ Exocrine portion of pancreas
LS 2012 flg 15-11 P 457 (Acinar and duct cells) exaggerated.




What are other
acCessory organs
of digestion, that Is,
off-shoots of the
primary tube?



Stomach (partly removed to
show underlying pancreas)

Liver

Common bile duct

Pancreatic duct

Duodenum

Pancreas DC 2003




Liver: Amazing Recycling of Bile Salts!

Reabsorbed bile
salts are recycled by
enterohepatic

circulation.

Hepatic
portal
vein

KEY

Secreted bile salts

consist of 95% old, recycled

bile salts and 5% newly
synthesized bile salts.

Common
bile duct

Sphincter
of Oddi

Duodenum

Duct
from
pancreas

B 5% of bile salts
are lost in feces.

Colon

<«— = Enterohepatic
circulation of
bile salts

\Terminal B 95% of bile salts

& ileum are reabsorbed by
P terminal ileum.

LS 2012 fig 15-11 p 462
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Epithelial cell

Mucous cell

Central lacteal

Arteriole

Venule

Lymphatic

=———— Microuvilli









http://www.cdc.gov/ulcer/




*Most ulcers are caused by an infection, not
spicy food, acid or stress.

*The most common ulcer symptom IS
burning pain in the stomach.

*Your doctor can test you for H. pylori
Infection.

« Antibiotics are the new cure for ulcers.
Eliminating H. pylori infections with
antibiotics means that your ulcer can be
cured for good.



Clipping a Duodenal Ulcer

Peering through the pylorus into the
duodenum, we see some blood and a
vessel sticking out of the wall, just at
the front edge of a small but deep
ulcer.

=
IATEMESIS

In the second photograph, a
disposable metal clip 1s applied to the
ulcer. The patient remained well and
left hospital three days later.




Cardiovascular (CV) = Heart + Vessels + Blood!




NB: Figure-8 loop

Pulmonary

Systemic

Pulmonary

arteries

Vena
cavae

(b)

Pulmonary circuit

Right
ventricle

Systemic circuit

“

Venules

Oxygen-poor,
CO,-rich blood

Left
ventricle

Capillary beds of
lungs where gas
exchange occurs

veins

Aorta and
branches

Arterioles

Capillary beds of
all body tissues
where gas
exchange occurs

Oxygen-rich,
CO,-poor blood

Pulmonary

Pulmonary circulation

Systemic circulation

D Chiras 2013 fig 4-1b



Dual Pump Action & Parallel Circulation

Right atrium Right ventricle

Venae cavae Pulmonary artery

other ¥ " o \ ! & Systemic Pulmonary
zyrsta?\';"c B tract Kidnoys Musoles N circulation circulation LUl

. Pulmonary veins

Left ventricle  Left atrium

LS 2012 fig 9-2b p 231



Right
lymphatic
duct

Subclavian
vein

Superior
vena cava

Thoracic
duct

Appendix

Tonsil

Lymph
node

Thymus

Spleen

Peyers patch

(small intestine)

P,
¥

Lymph node

Bone
marrow

Lymphatic
vessels

Lymphatic System
1. Lymph Nodes
2. Vessels

3. Lymph

C | No pump!

DC 2003



Lymphatic System

Alternative System of
Circulation
or
Drainage System

Lymph Vessels || Veins



Filarita Worm
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LS 2012 fig 10-21 p 283



Lymphatics collect run-
off & are parallel to
venules/small veins!

Torstar Books 1984






Microcirculation Exchange: 10 Billion Capillaries!

et No cell > 25-50 y away from
feleel @ a capillary! Like having bus
stops @ every other block!

Venule

1 Capillary

Guyton & Hall 2011 fig 1-2



Harvey
Experiments:
1-way system

of venous
valves!

Torstar Books 1984




Skeletal Muscle Pump

LS 2006
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The Living Pump



—ENDOCARDIUM
MYOCARDIUM

epicarDuM E P

Aorta

Superior
vena cava

Right atrium

Right ventricle

Inferior
vena cava

Fibrous pericardium

Pericardial cavity
‘ Parietal pericardium
Torstar Books 1984

PERICARDIUM



Human ' = 4-chambered box?
2 separate pumps?

R e |(L e

Upper = RA L A Primer
Atria 1 1 Pumps
Lowe_r = RV . Power
Ventricles Pumps

Pulmonary| Systemic



Brachiocephalicartery

pulmonary
veins

Trabeculae

Papillary muscles

Purkinje
fibers

Descending aorta

Left carotid artery

Left subclavian artery

[ arteriosum

Left
pulmonary
veins

Coronary
artery




Aorta

_ Pulmonary arte
Superior vena cava L/ Y

Pulmonary valve
: ./ Left atrium
Pulmonary veins
| 4 -Left AV valve

Right atrium :
Aortic valve

Right AV valve Chordae tendineae
Papillary muscle
Left ventricle

Right ventricle

, Septum
Inferior vena cava P

(a) Location of the heart valves in a longitudinal section of the heart _
LS 2012 fig 9-4a p 233



Heart Valves Ensure Unidirectional Blood Flow!

e Mom's
R - Vvalve!

. o -~ o z &
“ S o

Left'AV-viive Aortic or pulmonary valve

Right AV valve
(b) Heart valves in closed position, viewed from above

Valves must
be normal &
healthy to
work well!

Right atrium ——e 7
Right AV valve S\ Chordae tendineae

Direction of
backflow of
blood

Right ventricle

Papillary muscle

(c) Prevention of eversion of AV valves
® FIGURE 9-4 Heart valves. LS 2012 p 233



Human ' = 4 unique valves?
2 valve sets?

,Semilunar = Half-moon shaped

wore *

agd 1. Pulmonic/Pulmonary
2. Aortic

AV = Atrioventricular
v 3(R)AV = Tricuspid '_
4L AV = Mitral/Bicuspid




Heart Valve Orientation & Scaffolding

Pulmonary ring

Aortic ring

Mitral ring

S

Tricuspid ring

Muscle fiber
Torstar Books 1984



MITRAL VALVE

Cusp
e
\\ \ Chordae tendineae
Y \ X Papillary muscles
Cusp
AORTIC VALVE

Mitral and aortic valves. Guyton & Hall
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Torstar Books 1984



Veins —»Atria—»Ventricles—>Arteries

Superior vena
cava (from head)

Right atrium

Inferior vena
cava (from
pbody) Left ventricle

Right ventricle

Pericardium
Endocardium

Myocardium

http://www.nhlbi.nih.gov/health/health-
topics/topics/hhw/contraction.html



http://www.nhlbi.nih.gov/health/health-topics/topics/hhw/contraction.html

Patent or still open!
Foramen ovale!

: Septal defect
S| Fox 2009 fig 13.16 p 419 in atria



Patent or still open!
Ductus arteriosus!

Ductus arteriosus

o

Sl Fox 2009 fig 13.17 p 420



