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What is Ph.L.L.S.?

Ph.l.L.S. (Physiology Interactive Lab Simulations) is a series of 42 interactive physiology lab
simulation experiments. Created by Dr. Phil Stephens of Villanova University, each experiment allows
users to adjust variables, view outcomes, make predictions, draw conclusions, and print lab reports.

This easy-to-use software offers the flexibility to change the parameters of the lab experiment. There
is no limit to the amount of times an experiment can be repeated and each time the data and results
are slightly different.
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Register as an Instructor
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 Simulations \
Osmosis and Diffusion

1. Varyl <tracellular Concentration

4 Basal Metabolic Rate

Once you have logged in to Ph.I.L.S., you will see the home screen with all the labs listed.

User Tip: Be sure to list all the labs in your syllabus for students
to complete.
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Each experiment is divided into five sections:
Objectives & Introduction
Pre-Lab Quiz
Wet Lab
Laboratory Exercise

Post-Lab Quiz & Lab Report.

As students proceed through the experiment, they will move from left to right through each section.

* POST-LAR QGET & LAB QAT

OBJECTIVES

At the completion of this simulation, participants will be able to:
= use a vinual pipette to dispense a blood sample into a test wbe.
* use a virtual spectrophotometer to measure the color of blood solutions.

 demanstrate that red blood cells take up water and burst when placed in dilute
sodium chloride solutions.

» demaonstrate that in high sodium chloride solutions, water leaves red blood cells.
» relate the concentration of incubating solution to the integrity of red blood cells.

# repart the range of sodium chloride solutions that are sotonic to red blood cells.

=30

The list of Objectives 6 will help set the stage for the experiment so that students understand

the goals and what will be expected of them as they proceed. When students finish reading the
Objectives, they should click Continue ).
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F.'L'JDUCTIUH 7 al ’ ar 5k PO T-LAR CUIZ & LAS REPORT

INTRODUCTION

In biclogical systems, a solution consists of water, which is called the ‘solvent,” and A
the molecules {or ‘solutes’) dissolved in the water. All molecules are in constant motion @ 0/
and collide with one another and the side of a container. If molecules of a solute are
concentrated in one area, their moavement allows them to become evenly distributed

ghout the solution. This of molecules from a higher concentration to an
area where there is a lower mnnenlratlnn is called ‘diffusion.’

In bialogical syst canc gradi are usually established across a
’membmnc When a cell uses axygen during the process of cellular respiration, the
Nl ion of axygen di , and when a cell produces carbon

dioxide as a by-praduct of cellular respiration, tha level of carbon dioxide inside the cell
increases. Thus, there will be two concentration gradients across the same cell
membrane: oxygen has a higher cencentration outside the cell, and carbon dioxide has
a higher cancentration inside the cell. These two ion gradi led with
the fact that these molecules readily move across the lipid bilayer of a cell membrane,

Students are now at the Introduction; this will help them understand the purpose for the experiment
and how it ties back to concepts they are learning from the lecture. Use the scroll bar €Y to read

the entire Introduction. As students read, they will notice words or phrases ) underlined in orange.
These are hyperlinks to illustrations that will help them understand the basics behind the experiment.
Students can click an orange word or phrase to view an illustration. Click Continue (@.

AND DIFFUSION > 1. Varying Extracellular Ce

- ] oue RY EXERCISE  PUST-LAR QUIZ & LAH HEPORT
WETLAB -

In this lab, red bleod cells are incubated in a series of salt solutions from 0 Mm A
|dilute] to 240 mM [cone d|. A spectroph uses light with a wavelength o
of 510 nm and the transmittance is used as an indication of the condition of the red
blood cells. If a salt salution makes the cells swell, or even burst (hemalyze), the
transmittance will be high. If, on the other hand, a solution makes the cells shrink, the
transmittance will be low. In this way, light i is used to ine whether a
salt solution at a particular concentration makes the cells shrink or swell.

Dcl'bnnalc-d [clotting protmn removed] sheep's blood is diluted 1:20 with

i | saline, Deionized water and a stock solution of 1M NaCl are used to make

up solu'nons between 0 and 240 mM NaCl. The a propriate volumes of water and stock
solution are measured usi pipetter. The wheel on the side is rotated to draw fluid
up the attached Eigeneé(:fuids are mixed and 5 mL are placed in a tube and mixed
with 1 mL of diluted she™ lood.

The tubes are allowed to stand for a few minutes. During this time, the

(<mre Y B )

The purpose of the Wet Lab tab is to show students what the experiment would look like if they were
completing the lab in a real lab setting (rather than a virtual lab). As students read, they will notice
words or phrases ) underlined in orange. These are hyperlinks to short videos that will show the
steps in the experiment. After reading the Wet Lab section and viewing all videos, clicking Continue
@ will take them to the next section.

& User Tip: It is important that students open and view all the videos or it will
8 appear on their final lab report as not completed. The lab report shows you
whether students viewed the Wet Lab videos.
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OSMOSIS AND DIFFUSION > 1. Varying Extracellular Concentration.

INTRONUCTION WET LAB PRE-LAB QUIZ LaE

PIEST-LAS QUK & LAS REPORT

PRE-LAB QUIZ -- QUESTION 1 OF 5

If & concentration gradient has been bished across a . the ble solute will
diffuse across the membrane:

A, from the side with a lower concentration to the side with a higher concentration,

B. in both directions, but with no 'net’ in any icular o

/ @ C from the side with a higher concentration to the side with a lower concentration

@ 0. 5o slowly that there will be no movement of these malecules, even though the
membrane is permeable to them.

That is the INCORRECT answear Q

The solute will move down the concentration gradient.

Click CONTINUE to go on

[=ms 1 D)

Students will need to answer all five questions in the Pre-Lab Quiz to prepare for the experiment.
As students answer the questions, the feedback at the bottom will tell them whether the questions
were answered correctly or incorrectly. They can restart the quiz anytime by clicking the Restart
Quiz. Students can skip the Quiz if they are repeating the experiment and have already answered the
questions. Continue will advance through the quiz questions and take them to the next section.

User Tip: Students need to answer all the questions in the Pre-Lab Quiz.

Their score will appear on the lab report.

User Tip: If using Connect, the Pre-Lab Quiz can be assigned through the
parent level.

Extracellular Concentration,
ot L TORY

A‘ Qo ss7eswnzUusETERDn
1. These lab consist of a serfes of numbered tasks; they change when you complete the current task, which is shown
in black text. If you scroll the text you can retum to the current task by scrolling back or by elicking the numbered red ball, above.
You will measure the color of a series of solutions, each of which will contain the blood salution and a different concentration of
sodium chioride. Color will be determined using a spectionhiolometer to measure how much light is transmitted through each
“solution. T begin, click the w@-m on the spectrophatometer.

Students need to follow the steps by reading the instructions Q Wherever students see words or
phrase underlined in orange, they can click it to get more information about how to complete that
step ). As students perform the steps of the experiment, they will be collecting data and will need to
record the data in the journal &). When they have completed all the steps and collected enough data,
the program will prompt them to click the Post Lab Quiz & Lab Report tab ).
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students to save them time. For example, in the Osmosis experiment, you will fill
the first three pipettes, but the computer completes the rest once you have gotten

the hang of it.

User Tip: From time to time, the program will complete repetitive steps for the

POST-LAB QUIZ -- QUESTION 1 OF 10

The membrane of red blood cells, like most other cells in your body, has:

@ A very few open sodium channels.
@ B. many open sodium channels.

@ C. numerous open sodium channels; more than for any other ion.

Students will be asked 10 multiple choice questions in the Post-Lab Quiz to make sure that they
understood what they were supposed to be learning in the experiment. They can restart the quiz
0 at any time or Skip it @ Click Continue o to answer all the 10 questions.

7 User Tip: Students need to answer all the questions in the quiz as their score will
be included in the lab report.

User Tip: If using Connect, the Post-Lab Quiz can be assigned through the

parent level.
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Conclusion

Most cell membranes have very few open sodium
chanrels, so when they are placed in solutions of
sodium chloride very few sodium ions move across
the membrane. If the fluid inside the cell has a
different concentration from the NaCl solution
outside, water will move across the membrane. If the
NaCl solution is isotonic, there will be no net
movement of water across the membrane and cell
integrity will be maintained. Physiological saline is a
0.9% solution of sodium chloride, or about 155 mM.
This lab shows that the integrity of sheep blood is
maintained in this solution.

After the quiz has been completed, students will see the Conclusion. This will help ensure that the
students understand the overall intention of the experiment and how it relates to the key concepts in
the course.

PRINT YOUR LAB REPORT

Congratulations, you have finished this lab, and all that
remains is to print your report.
Please type your name, below, plus any course details you
may have been asked to include in your report.
Now click the 'Print Lab’ button, below, to view the system
pop-up dialog box.

Type your name:

Course detalils:

Once you have successfully printed your report, your work is
complete.

The last step is to fill out the Lab Report form and print the lab report. Students will type their name
in the space provided and then add any course details. Click Print Lab @) or Save as PDF ) to e-mail
the results.

) User Tip: Students should check to be sure the report has been printed or saved
8 properly before exiting the lab.
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Who do | or students contact with questions?

Tech Support Contact Information

B Phone Support: 800-331-5094
»  Monday — Thurs 8am — 11 pm CST
»  Friday 8 am — 6 pm CST
»  Saturday 10 am — 4 pm CST
»  Sunday 12 pm — 6 pm CST

B Chat Support: http://mpss.mhhe.com/

B E-mail Support: http://mpss.mhhe.com/contact.php
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