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|. INTRODUCTION

A. Homeostasis:

Homeostasis
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The respohse to the stimulus leads to change. The
change is “fed back” to the receptor. In hegative
feedback, the response of the system cancels or
counteracts the effect of the original stimulus.
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How Do WE CoNTROL THE AMOUNT OF WATER IN

Our BobpY?

= B. Osmoregulation:

Osmoregulation is a physiological processes that
organisms use to maintain water balance

1. Compensate for water loss
2. Avoid excess water gain

3. Maintain the proper osmotic concentration
(osmolarity) of the body fluids.

There were two main systems | wanted to concentrate
on...



EXTRACELLULAR FLUID

= All of the body fluid outside
of the cell

= |tis foundin blood, lymph,
body cavities lined with
serous membrane, in the
cavities and channels of the
brain and spinal cord, and in
muscular and other body
tissues.
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Image Source: "extracellular fluid." Encyclopaedia Britannica. Encyclopaedia
Britannica Online. Encyclopadia Britannica.



THE BLOOD BRAIN BARRIER

Image Source: addiandcassie.com

The blood-brain barrier (BBB) is a
separation of circulating blood and the
brain extracellular fluid in the central
nervous system.

Occurs along all capillaries and consists of
tight junctions around the capillaries that
do not exist in normal circulation.
Endothelial cells restrict the diffusion of
microscopic objects and large or
hydrophilic molecules into the
cerebrospinal fluid

Allows the diffusion of small hydrophobic
molecules (02, hormones, CO2).



Il. PURPOSE

Study the differences in osmoregulation
between the BBB and ECF during an acute
hypo-osmotic challenge in:

1. Mice exposed to 20% of their body weight
In water vs. mice exposed to 10% of their
body weight in water.

2. Young mice vs. adult mice



Ill. METHODS

= Started with a baseline (control) samples using
mice of various ages and weight.

m At various time points, sacrifice mice and gather
a blood sample and a brain sample.

mPlot data based on experiment.



V. DATA/RESULTS
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DATA/RESULTS
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Osmolarity (mOsm)
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DATA/RESULTS

A. The results for the
experiment followed what
was expected in that the
BBB showed more conserved
methods for handling an
acute hypo-osmotic
challenge.

B. The comparison between
the 10% and 20% injection
also followed what was
originally expected in that
the mice had a more difficult
time handling the 20% water
Injection than the 10%
water injection

C. In the experiment
comparing osmoregulation
between adults and young
mice, the results were not
what was expected. The
young mice had a more
significant decrease in
osmolarity in the brain than
did the adult, but were able
to recover. Most adult mice
were not able to live past
two hours after injection.



V. CONCLUSIONS

= Mammalian brain cells swell dramatically upon rapid plasma
dilution such as may follow in an acute hypo-osmotic
challenge (Andrew, 1991).

= Water is freely permeable across the BBB through Aquaporin
4 (Rubin et al., 2001) and changes in CSF osmolarity can have
deadly consequences.
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