BIO 2402 - Human Anatomy & Physiology
Week 15
Hi everyone! This week is the last week of group tutoring! I hope that you all are feeling
ready for your final exams. This resource will cover a handful of bigger topics that you
covered this semester that will be on the final exam. If you have any questions please
do not hesitate to ask.
Remember that the Tutoring Center offers free individual and group tutoring for
this class. Our Group Tutoring sessions will be every Wednesday from 6:00-7:00
PM CST. You can reserve a spot at https://baylor.edu/tutoring.
KEY TERMS: Vasomotor Center, Capillary Dynamics, Blood Pressure & Kidneys, Gas
Laws, Spermatogenesis, Cardiac Cycle
Blood Pressure & the Kidneys
First we will review blood pressure and the kidneys.
Remember from earlier that each of these images
represents how the kidneys respond to changes in blood
pressure, and the steps that are involved with
maintaining homeostasis within the blood vessels. For
each image you will want to walk through the cycle and
explain what is happening.
For example, the image to the right shows high blood
pressure, and when blood pressure is high, GFR
(glomerular filtration rate) is high as well. A high GFR
would indicate that there is a lot of fluid moving
through the glomerulus, which would increase the
filtrate flow rate. The faster filtrate moves the less time
it has in the nephrons to absorb or reabsorb ions, so
NaCl reabsorption decreases. The JGA responds to the
high levels of NaCl by releasing a vasoconstrictor that
will result in smaller blood vessel diameter, decreased
blood flow, and lower GFR.

From the respiratory system we are going to review the gas laws and pressure in the lungs. There
are five gas laws that you will want to be familiar with for the final exam. Make sure that you
pay attention to the distinguishing factors in the definition so that you can tell them apart.
1. Gas Laws: these gas laws represent how pressure, solubility, and temperature affect air
entering and leaving the lungs.
a. Henry’s Law: partial pressure & solubility correlate positively w/the amount of gas
dissolved
b. Dalton’s Law: each gas has its own partial
pressure
c. Charles’ Law: volume of gas correlates
positively to the temperature *amount of gas
correlates negatively w/the temperature*
d. Boyle’s Law: pressure correlates negatively
w/the volume

Affinity for O2/CO2
e. Bohr Effect: Hb’s low affinity for O2 in high
CO2/H+ environments
f. Haldane Effect: HHb’s high affinity for CO2
The image to the right
depicts the movement of
O2/CO2 in different locations.

From the reproductive system we are going to look at spermatogenesis (formation of male sex
cells). Pay close attention to the number of chromosomes found in each stage, as well as the term
used to identify the sex cell in different stages.
Spermatogenesis
Meiosis 1
Interphase:

Interphase has three sections, G1, S, and G2. In G1, the cell is known as a spermatogonium. It
is a 2N cell with 46 unreplicated chromosomes. During S phase, the spermatogonium doubles its
DNA. The DNA then compresses into 46 replicated chromosomes, and the cell enters G2 phase
and is known as a primary spermatocyte (2N).
Prophase 1:
The nuclear membrane of the primary spermatocyte
disintegrates, and all the replicated chromosomes form
tetrads, which are two replicated chromosomes
synapsed together. In addition, crossing over occurs,
where genetic information is swapped over the synapses
of a tetrad.
Metaphase 1:
The tetrads line up along the middle of the cell
randomly. This random assortment is called
independent assortment.
Anaphase 1:
Spindle fibers split the tetrads into their respective
replicated chromosomes and bring them to the opposite
sites of the cell. This is known as the law of
segregation.
Telophase 1/Cytokinesis:
The primary spermatocyte splits into its daughter cells,
two identical secondary spermatocytes, which are 1N
cells with 23 replicated chromosomes. Each daughter
cell will then go through meiosis 2.
Meiosis 2
Prophase 2:
No specific event occurs.
Metaphase 2:
The replicated chromosomes line up along the middle of the cell.
Anaphase 2:
Spindle fibers split the replicated chromosomes in half into sister chromosomes and bring them
to the opposite sides of the cell.
Telophase 2/Cytokinesis:
The secondary spermatocytes split into two identical daughter cells

From the cardiovascular system we are going to review the cardiac cycle and capillary dynamics.
Cardiac Cycle
1. Ventricular Filling
● Most atrial blood (80%) enters ventricles passively

● Atrial systole pushes remaining 20% into ventricles
● End-diastolic volume (EDV) is amount of blood in ventricles at the end of ventricular
diastole
2. Isovolumetric Contraction
● Ventricles are contracting but there is no blood flow out of the heart
● Ventricular pressure increases until finally blood forces open the semilunar valves
3. Ventricular ejection
● Contracting right ventricle forces blood into pulmonary trunk
● Contracting left ventricle forces blood into aorta

4.
●
●
●

Isovolumetric Relaxation
Ventricles begin diastole but all heart valves are closed; no blood enters ventricles
As ventricles expand, their chamber pressure decreases
Higher atrial pressure forces open the AV valves

Capillary Dynamics:
Capillary dynamics refers to the factors
that contribute to the net movement of
fluid in capillaries. The two most
important factors are hydrostatic
pressure and osmotic pressure.
Hydrostatic pressure is the pushing
force of a solution, whereas osmotic
pressure is the pulling force of a
solution based on its salt content.
There are two equations that can be
used to represent the pressure
relationships in capillaries. One is for

the arteriole end:
BHP + IOP > IHP + BOP
This represents the venule end
IHP + BOP > BHP + IOP
The idea behind these equations is that both the capillary and the surrounding tissues have
hydrostatic and osmotic pressures. In the case of the arteriole end, the blood is moving out of
the capillary into the tissues, so the blood hydrostatic pressure pushes the blood with more
force than the interstitial hydrostatic pressure, and the interstitial osmotic pressure pulls the
blood with more force than the blood osmotic pressure.

Vasomotor Center & vasoconstriction/dilation
Part of the cardiovascular center in the brainstem. This refers to the effects of the vasomotor
center on blood flow in response to blood pressure and blood chemistry which are monitored
by baroreceptors and chemoreceptors respectively. Baroreceptors and chemoreceptors are
best understood in the following
charts.
Baroreceptor Reflex: changes in
blood pressure
Association words -> Aortic &
Carotid arteries

Chemoreceptor Reflex: changes in
chemical concentrations in blood
Association words -> Aortic &
Carotid bodies, & central
chemoreceptors

