CVS || Extra notes — Histology lab # 1 (theoretical part) October15, 2014

Numbers of slides are from handout 1

Please study theslidesverywell, I've tried to mention only what's not written but you may
find what's written here and there either with additional information orin another way.

#13

Veins

-When the post capillary venule reaches 50 um in diameterand a COMPLETE layer of
smooth musclesis formed (complete tunica media), itis called VIEN.

#14

-Elasticartery isric h inelastictissue thus it expands and recoils.

-Mediumsized Veins (systemicveins) are richin collagen which givesitthe COMPLIANCE
property.

- The graph shows: that thereisa large change inthe volume of blood within veins with no
significantchange inthe pressure (15-20mmHg).

but forarterieslessthan 500 ml was added and the pressure reached more than 150 mmHg.

- Veins contain more than 60% of our blood underlow pressure becausethey are compliant.
The abundance in collagen with little elastictissue allows veins to stretch with little recoil.

- In the mediaabout 2-3 layers of smooth muscles so there will be low resistance forblood
flow.

#17 - A (very important slide)

-The partial vasoconstrictionis due to the contraction of the circular smooth muscle layerin
the wall of the arteriole underthe sympathetic control.

- Myogenicactivity:

the tone of skeletal muscles assistin posture andin bringing blood formthe lowerlimb
towards the heart; when they contract they compress the veins which lie within the muscle
inorder to allow forblood to flow upward against gravity.

The tone in skeletal musclesis neurogenic; if the neural signal didn't reach the muscle there
will not be any contraction.

-Inthe arterioles the tone is mainly myogenic, in the cell membrane of smooth muscle cell of
the arteriolarwall a spontaneous depolarization down to threshold could be done (explained
inthe nextpoint).

- PACE MAKER ACTIVITY: without neural signal, some Na+channelsopen >Na+ enters the
cell>gradually the voltage reaches the threshold >firing and Action potential will take place
followed by contraction.

Thisis a special property forsmooth musclesin the arteriole wall, and it causes a partial
contraction whichis enhanced by the sympatheticactivity.
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- The Partial constriction can be increased (vasoconstriction) or decreased (vasodilation).
Adenosineand lactate cause dilation.
Angiotensin llis a very powerful vasoconstrictor

- in Generalized sympathetic activity:

*Arterioles will undergo vasoconstriction; the blood flow to the organsis limited (initially)!

*At the same time this generalized vasoconstriction elevates the blood pressure, how?
The sympathetichasa positive inotropiceffectonthe heart i.e. the force of contractionis

increased, asthe ventricular contractionisincreased and the heartrateisincreased > the

cardiac output will be increased too.

*Sympatheticincreasesthe peripheral resistance by narrowing the arterioles,

as aresultthe blood pressure will increase!

blood pressure isthe main driving force for blood flow, soitwill insure that the flow will
reach the organ, but the arteriole is constricted, then LOCALMETABOLITES override the
sympatheticeffect.

*If the organ has a high metabolicactivity, there will be accumulated (adenosine, lactic acid,
k+, CO2), which override the sympathetic effect and cause vasodilation.

So there is no contradiction; the effectis not counterproductive.

- Rememberblood flow tothe organs depends on pressure gradient as a result of pumping
blood and the peripheral resistance.

#17 - B
-The coronary circulationis largely controlled by metabolites.

a and B receptors are found on the arterioles of coronary arteries, underthe sympathetic
effect >vasoconstriction. This seemsillogical! Butitistrue because the sympatheticis
activated while you are performing an activity, so heartrate is high and the metabolites will
accumulate especially adenosine and cause vasodilation.

So apparently, sympathetic causes vasoconstriction but under the effect of metabolites,
vasodilation.

- Norepinephrine does not cross the BBB, so it has no effect onthe brain (cerebral
circulation).

- In skeletal muscle, atrest a predominate causing vasoconstriction.
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#18

-Cardiac muscle fiberis a group of cells (cardiaccells = cardiac myocyetes) joined end to end
by the intercalated disk which contains (desmosomes, tight junction and Gap junction).

- The Cytoplasmis full of myofibrils and shows cross striations which mean that the fibrilsare
arranged in sarcomeres.

In skeletal muscles many nucleiare in the periphery but myocyes possess single nucleus
centrally placed.

- Gap Junctionis an area of low electrical resistance which allow rapid spread of electrical
current(ionflow)

so thereis a functional Syncetiam in the cardiac muscle fibers (the heart will contractas
one unit) because Gap junction allows the impulse afterreachingacell toreach thousands
of cells within a fraction of second causing AP.

#21

- There are two types of fibersin the heart:
1- Contracting> pump the blood.

2- Conducting > initiate and transmit action potential.

- Conducting systemin the heart (SAnode tothe AV node to AV bundle which gives two
branches:leftandright, and each brand ends as PURKINJI FIBERS in the ventricular wall)

The impulse starts at the SA NODE, at the right atrium above the SVCopening, by
spontaneous depolarization down the threshold and then the Action potential takes place.

- Purkinjifibers are large fibersthattransmitthe action potential very fast. Theyarerichin
capillaries (for blood and nutrients) and rich in mitochondria (for ATP).




