
BIOL 151 -- Introductory Zoology 
Spring 2013, Minot State University 
Laboratory #4: Osmosis in real cells 

 
Everything, including water, is subject to diffusion.  Osmosis is a specific type of 
diffusion.  Osmosis is the diffusion of water across a semi-permeable membrane.  
A “semi-permeable membrane” is any object that allows free passage of only some 
substances.  The prime example of a semi-permeable membrane is the covering around 
every cell in your body, i.e., the plasma membrane.  The plasma membrane allows free 
passage of water, oxygen, carbon dioxide and other small compounds, but resists the 
crossing of larger molecules like sugars (e.g., glucose, sucrose). 
 
Because many solutions contain different amount of compounds (e.g., pure freshwater 
has nothing in it; saltwater is water and salt), osmosis is a very important biological 
process.  For example, a walleye has saline (i.e., salty) solution coursing through its 
body, yet it swims in freshwater that has very little salt.  This means that the salt is more 
concentrated in the walleye body than in the environment that it swims in.  Conversely, 
the water in the walleye is less concentrated than it is in the lake (i.e., salt is taking up 
some of the space in the walleye where there could be water).  Because the walleye is 
composed of cells (which have cell membranes that are semipermeable; they allow free 
passage of water but prevent the passage of salts), the water will move from the area of 
high concentration (the lake) to an area of low concentration (within the walleye’s body).  
The result would be a walleye that gains water and swells.  Eventually the walleye would 
burst from all the excess water flowing in by osmosis.  Fortunately, the walleye has 
kidneys that prevent this; walleyes urinate often and their urine in very dilute (i.e., rich in 
water and low in salts).  The opposite process occurs in fishes that live in the ocean. 
 
(Because freshwater fishes constantly have water pouring into their body by osmosis, 
there is little need to drink.  However, marine fishes are constantly losing water and so 
must drink constantly.  This has the interesting everyday result that the statement “drinks  
like a fish” needs to be modified to “drinks like a saltwater fish.”) 
 
This example also applies not only to the whole body, but also to cells.  In today’s 
procedure, you will evaluate the effect of varying environmental salinity on the degree of 
osmosis in red blood cells (“rbc’s”). In today’s procedure, you will make a hypothesis 
about osmosis and the influence of varying salinity on red blood cell, and then you will 
test that hypothesis. (To get familiar with the expected action of osmosis on artificial cells 
and real cells, be sure to read through the lecture reading material on osmosis.) 

------------------------------------------ 
Materials 
--slides and coverslips 
--0%, 1%, 10%, and 50% and 100% strength seawater  
--compound light microscope 
--lancets and alcohol swabs 
--gloves 
 

(1) Work in pairs.  One of the members of your pair will be the donor.  Only a 
small tissue sample is necessary.  You will prepare five slides of human red blood cells.  
Thus you should obtain five slides and five coverslips.   Your slides and coverslips will 
be for one-time use. 
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Before beginning, on page 3 write your hypothesis concerning the expected action of the 
various seawater solutions on the populations of red blood cells you be observing.  A 
hypothesis should read like this “I hypothesized that red blood cells exposed to lower % 
seawater will cause these cells to shrivel when compared to the cells that are exposed to 
the higher % seawater.” (You do not need to use this hypothesis.  Develop whatever 
hypothesis seems sensible to you.) 

 
[(1A) To get familiar with the basic operation of a light microscope, use one of the 

prepared specimen slides available in the lab.  For using the light microscope properly, 
read these instructions first.   

 
http://shs.westport.k12.ct.us/mjvl/biology/microscope/microscope.htm 
 
I will guide you in the lab.  Everyone can see stuff using the microscope.) 

 
 (2) Using a lancet, pierce your skin and place a small drop of blood on a slide.  

Place a cover slip on the slide.  
 
(3) Using a compound light microscope, observe each smudge in order to see 

what the cheek cells look like.  Do not spend a long time doing this; the blood smear will 
dry rapidly. 

 
(4) Place a drop of 0% seawater to the left of the cover slip.  At a single location, 

observe what is happening to the bulk of cells: are they shriveling, swelling or remaining 
the same (or a combination of all three)?  Pay attention: whatever is going to happen, 
happens fast.  

Repeat steps 1-4 for the four additional seawater concentrations. 
(5) Dispose of slides and lancets in the “sharps” hazardous waste container on 

the front table.  Dispose of the rest of the materials (e.g., gloves, swabs) in the biohazard 
bags. 

 
 (6) In your Results section, describe the results in a sensible clear format.  
Remember that there are three basic ways to document the data that are collected 
during a survey or experiment: in text, in a table, or in a figure.  Which form you use is up 
to you.  Also, you must provide a table heading and figure description if you use 
tables and figures.  See previous labs and the scientific papers you are reading for 
examples. 

------------------------------------------------------ 
This week, in addition to providing the hypothesis and summarizing the data that are 
collected in the Results, you will also provide a Discussion section.  These Discussion 
sections can be difficult to begin, so here are the guiding questions that you should be 
addressing in your Discussion. 
 
What is the effect of changing osmolarity of the solution on your cells?  Be sure to 
describe these changes in the context of your hypothesis, and make reference to your 
Results [e.g., “The cells tuned into monsters (Table 1)”]. 
 
Which solution is most likely to match the salinity of the solution that your cells are 
usually exposed to? 
 
Could one attempt to estimate the salinity of blood using this procedure?  
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        Name__________________ 
 
Hypothesis (be sure to write “I hypothesize that ….”) 
 
 
 
Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Discussion 
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