Fitness Assessment — Fat Burning Zone - =
Equipment Required

PC or Mac Computer and USB cable

IX-TA data acquisition unit and power supply

A-FH-1000 Flow head with flow head tubing

A-GAK-201 Reusable mask and non-rebreathing valve

6ft smooth bore tubing (35mm 1.D.)

5 Liter Mixing Chamber

iWire-GA CO,/O, Gas Analyzer with filter and Nafion gas sample tubing

A-CAL-200 Calibration kit

ANT+ Heart rate monitor

Treadmill with adjustable speed and gradient or Fitness Bike
3 Liter Calibration syringe

Background

The ‘fat burning zone’ is a theory that you should maintain your heart rate at just 70 — 80% of your
maximum heart rate during exercise to burn more fat.

The fat burning zone theory seeks to help people lose weight by tapping into the body’s fat storage rather
than its carbohydrates. It is assumed that the body burns,a greater percentage of fat with lower-intensity
exercises than at higher intensities becausethe body does not require ‘fast energy’ from carbohydrates. As
such, this theory promotes longer and lower-intensity. cardio workouts that maintain your heart rate within
the ‘fat burning zone’.

However, that is a bit of a misconception. While it/is true that the body burns fat during low-intensity
workouts, the fat burning rate remains low and you have to exercise longer to burn the same amount of
calories you would at higher intensities.

In a high-intensity workout, although.your body uses your stored carbohydrates (glycogen) first for ‘fast
energy’, it depletes this rapidly enough to force your body to tap into your fat storage. This means that high-
intensity workouts are more efficient in burning way more total calories — both glycogen calories and fat
calories. Ultimately, the total number of calories you burn leads to the most weight (and fat) loss.
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Setup the IXTA and the iWireGA

1.

Setup the Metabolic Cart
1.
2.

5. Connect end of the flow head to the flow head

Place the IXTA on the bench, close to the computer.

2. Use the USB cable to connect the computer to the USB port on the rear panel of the IXT,
3.
4. Plug the power supply for the iWire-GA into the electric outlet. Insert the plug on t

Connect the iWire-GA unit to the front of IXTA using the iWire-1 port.

power supply cable into the labeled socket on the rear. Use the power switch to t
Confirm that the power light is on.

Plug the power supply for the IXTA into the electrical outlet. Insert the plug on th
supply cable into the labeled socket on the rear of the IXTA. Use the po witch t
unit. Confirm that the power light is on.

Locate the A-FH-1000 flow head and tubing in the iWorx ki

Plug the flow head tubing into channel A1 of the
IX-TA, matching the colors.

Connect the other end of the flow head tubing to
the flow head, making sure that the ribbed side of
the tubing connects the red marked port on the
flow head.

Locate the mixing chamber in the iWorx kit.

port of the mixing chamber, making sure that,the
white port faces the mixing chamber. Ma
the tubing is in an upright direction

Locate the non-rebreathing valve oth bore tubing in the iWorx kit

Attach one end of the smooth bore the “Tubing to Mask” inlet of the mixing chamber.

g

Attach the other end of the smooth bore ng to the calibration syringe.
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9. Attach the mask to the side port of the non-rebreathing
valve, using the provided adaptor, if needed.

Note: There are arrows on the valve that indicate the direction of
air flow. The white port is the inlet and the clear port is the outlet.
The Clean Bore tubing will be plugged into the clear port later
when testing the subject.

10. Place the filter on the Sample In port of the iWire-GA in
the lower right front corner of the gas analyzer. Attach the braided end o
to the filter.

e Nafion sampling tube

11. Connect the other end of the Nafion sampling tubing to the white “To Gas Ana
mixing chamber near the Flow Head

yzer” port on the

12. Attach a Clear tubing to the outlet gas analyzer.

13. Attach the other end of the clear gas analyzer tubing to the “From Gas
Analyzer” connector on the mixing chamber next to the smooth bore
tubing

Using the ANT+ He ensors such as Garmin HR monitor, Scosche Rhythm+ Heart Rate
Monitor Armband, e

1. Plugt + dongle into the computer. You should have entered the license number for
the A ice in LabScribe, using the External Devices menu, during the initial setup. Enable
e sensor from the External Devices Menu.
2. + heart rate sensor ready for use, according to the instructions provided with the
sen

Human Exercise — FatBurningZone-iWireGA-TAR HE-FA-2



Software Setup:

1. Load the Fitness Assessment settings.

File Edit View Tools Settings Advanced External Devices Help Experiment

i . ‘ n ‘ B pefauttview ‘ MOM ‘
Mark n‘—v[ ALL  T2-T1(60 msec - 30 mseq)= 20 msec
[
Calibrats Gas Analyzer g 2
Quick Fiow Calibration s
Préiacol [None.
Mark g 18-
| B |
-
ime O . &
T o
relvoz |() .00 £ o
reiveoz|() 00 |= CtExpired AirVolume STPD Vol MC(Bxgired At low) @, @ @ f. V2:V1= 0,000 liters
e 10.00
REE O
vers 10,00
s 0
%Fat OO
%Carbs O 0 [== C2:Heart Rate PRate(Polar Monito) @ & @ fx Mean= 0,000 bpm
£ 1
caeries |() () £
£ " 100~
REC Analyze 0 7.500 sec 15.000 sec 22,500 sec 29,990 sec
TimeOfFile < >
.R
. . . - - . | sz
2. Click the Setup button shown in the left side | Online Metabolic Setup Dialog —

window. The Online Setup Dialog window Subject | Settings

will open

* Enter your subject's information or Lo

. . Mame
subject from a previously saved file.
Protocol
=
Age 30 =l
=
[Heightiem) ] 180 [
Weight(kg) +| 80 %
- =
Maximum Heart Rate 200 =l
1an 2] =]
Blood Pressure 120 = J 10 =
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*  Click “Settings” to change any [ online Metabolic Setup Dialog ; [
parameters you wish to view (el sevincs |
ubje -

* Click OK to save the changes.

Calculations

CO2 Channel [coz Concentration (%) v]

02 Channel {02 Concentration (%) | e
- Abs.VO2
7 Z AbsVCO2
Volume Channel [Enpned Air Volume ']

Average 20| % seconds

I 02 Conc. in Inhaled Air 209 % % % Fat I
. o T[] %eCarbs
C02 Conc. in Inhaled Air 004 = %
Min 02 conc
Max CO2 conc ll
Expired Vol.
| |

| ok || Concel ]

Calibrating the iWire-GA Gas Analyzer

Note: Warm up the iWire-GA for at least 15 minutes prior touse. Make sure the calibration gas tank is
located close to the Fitness Assessment equipment.

This procedure will calibrate the O, and CO, cha

1. Connect the gas sample tubing of alibration
Kit to the output barbed connect: lator.
2. Click the Calibrate Gas Analyze lick Perform Quick

Software Gas Calibration.

3. Follow the directions as prompted. Room air will be sampled
for 10 seconds. Calibration gas will be sampled for 20 seconds.

4. Ifnecessary, move the cur
Click OK.

rrect position.
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-

Advanced Units Conversion Dialog

RoomAirl Roomdir2

Place the recm air cursors around the region correspending to Room Air,

Place the Cal Gas cursors around the region corresponding to the Cal Gas.

Room Air (%): 02= 209 % CO2= 004 %
Cal Gas (%6): 02= 120 %% CO2= 50 %

_alGas:1 CalGas:2

Cancel l [ OK

Quick Flow Calibration :
A pre-saved .iwxfcd (file IXTA-longFlowHeadCalibration) is already loaded for you.

If you prefer, click “Load”, to load the iwxfcd file created when you performed the optional full
flow head calibration.

Perform the Quick Flow Calibration by clicking the button and following the prompted directions as they
pop up on the LabScribe Screen.

After the calibration datahas been collected, The Spirometer Calibration dialog window will pop-up.

Position the two cursors, on the flat line to either side of the recording shown.

Change the temperature to 29 deg C
Click the 'Calibrate difference between cursors to' button.
Click OK.
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Spirometer Calibration Dialog X
Spirometer [X-TA ~

Type of Flowhead Calibrated - ]

Calibration Curve Data: IXTA-longFlowHeadCalit.__

Internal Barometric Sensor

Mixing Chamber Temp.(Avg of 37deg and Room Temp)= 29 0000 deg C
7 Baseline: Use first ~ 10 seconds as Zero I
Y| Calibrate difference between cursors to 3 litres. Calibration Completed!.
OK Cancel

Prior to performing your test:
Determine the correct concentration of O2 in the mixing chamber:
* Click on the Preview button.

* Record room air by sampling air through the mixing chamber. Look at the value for O2 as
you record for approximately 10 seconds. It should be reading between 20.7% and 21%.

NOTE - If the O2 channel is not reading between 20.7% and 21% - REPEAT the Quick Flow
Calibration.

* Click on the Stop button.

Now you are ready to perform your test.

Performing the Test:

1. Attach the head gear to/the mask.

2. Instruct thé'subject to try on the assembly. Adjust the straps so that the mask fits the subject
comfortably. Make sure there are no leaks around the mask.

3. Conneet the smooth-bore tubing to the clear outlet of the non-rebreathing valve. There are arrows on
the valve that indicate the direction of air flow.

4.  Make sure the flaps on the non-rebreathing valve are facing the right way.
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5. Remove the smooth-bore tubing from the mixing chamber to record baseline.

6.  Choose the Fat Burning Zone Protocol from the

Protocol list: Protocol |FatBurningZone v| (&
MNone
Mark EMR =i
Bruce
Add LadMod. Bruce L
Gerkin

Rowing 3-50-60
Rowing 3-25-60
Raowing 2-50-30
Rel.VO2 |Rowing 2-25-30
—Bike 1-25-25
Rel WCO2 Bike 3-20-100
Bike 4-20-110
Bike 3-20-120
RER  |Bike 3-25-125
Bike 3-25-150
REE Bike 0.25-5-100
Bike 0.25-5-140
Bike 0.25-5-150
Bike 0.15-5-120
Bike 0.15-5-150

b4 3 FatBurningZone
Edit...

Time

METS

7. Click the Green Arrow to the right of the protocol to start the Exercise
* The subject will walk for 10 minutes at 1.7 mph
* The subject will run for 10 minutes at 4.2 mph
8. Wait the 10 seconds at the beginning@ of the protocol for the system to zero, then reconnect the
smooth-bore tubing to the mixing chamber

9.  The test has now started

N |
10. The data will automatically be Marked for the g
N Mark Phase 1 + |z
protocol chosen. You ean make additional
marks if you chooseby entering text in the Add Lactate | © ' mmol ﬂ. "
text area next to the Mark button and ol

clicking on the Mark button, or choose one of the preset marks from the drop down list.

11. If lactate values are measured during the test, you may enter them in the record using the Add
Lactate button.

12.  After théyl0 minutes of running you can opt to have your subject recover or just Click Stop 8

STOP
and then Click Save As to save your data.
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Analyze your data

Click Analyze to pull up the automated metabolic calculations and chart generator.
Make sure channels are set correctly.

Click Settings: Your subject information should be automatically populated into the,sett
Click Calculate to generate the table as seen below.

To generate a Report, click on the Report Tab. Reports can be customized as well.

AN

Refer to the metabolic module manual in the LabScribe manual for mor%rmati%l.

Cnenasty Sariincgt | Lawn | Conem Gt | Ropusst | Reposen Tommgiria | '=._:
(Rekhapu L b |
e
Pt P/_/_,_//7
o I ,-/_h\.—w-——""”\—\/ il
- & I
ol L v mﬁﬂ‘f !
= Az
=y B P e /\
e ol I | = v
03PN [BE
b oty fia 2 o=
Bodbremse 0 210 o j'wuu 2000 ) ﬁw wooe | mowe
Fotwene  E Muas teteras e P oteate v |
..... [NV} V0T | RAVOD | RANVCOT | MR | MG | WS | Whe | Weae | Gl [FeORMe [ FeTOM M| V| Wt | R | Mk =
[T T g sl ¥ vl ey " LY & e & L] _L'rqu- Wy e
RS DEWS  LAGMIN  IWMNY NAUSE MSLATTA NN TNROMT MMM LT e 1w BATET 000008 LATINN sy
Linmin DIGRE DITMON SARET MBI L8N MGG AN ATENLEE AInEIT TibSes MifeMi WU CAMTHT o000 L4 4331k

WG FO0 DN D00 0RO | WHATNG GATIDE] LAJOMO WTTHE LRI WMAN  dJees W nnt TR
TAATGS TAEMTL  MBAEME  MI00ME  AROAMW MG ITOT TSRO LTI MRMAMD TIMMED jEM)  doENer ASOGELN QU000 1M MILETY
RNE 1HMAT  BISUSE DTN AENTT) MROELEWS AJSMAD TRATYNE WRAMEU  LBNND MITMM drmeo FEEE T
SEEATR SRS  MIILEN EsnT ﬂli.lIL? AN IOTIZN BSMIASL TGN TIIOET  JdHNad m dlEmar NS 000000 TNENLIG
TN M NG SNS LS MG SR LI ST OSRAN  ENDY TEAM 41N TR 0 L 4060
MNEE IR ORI BIMN NI IAENMI BTN JTARMG IS 1LEMGN TN 4200 TASBEIG  DE0G0L TAAMNT
TmEel D B SN GRSMT N MM AT A NI MMM 1AM LRGN e M Go000 Lk

LINIS 1IN BOMIF ITOMUE  GASXT NLESIN ANITH 1SN0 TEAITN UGG BT diHiR TURTIITY  SDaidh |IRoaEE]
EOTI DMEIN. SAMOH RN OEEJTD [A0SIWRAE LIIAMD  DNACHYS SOOMSM TLSET) JLBAW  J1Emm OZALN QD000 [RAATEE
AEEY 3ANII  BINEIE MARE BR ”m-tljﬂ!.l ARTEN RS B0 LM L] LOF R TR R L]

LT00 RN MARO UM DRBEIE MMBMAWT WAL MUSNN TRMSS  JNAET AITAD 4T RN OO0 1R
LRAAT ATNUS  TE e OUSES IP0TTHGLY | LOBGMNT 1UNGiE BAIMED  108%ND I 44827 Em e G000 1418esT 1Ty
LHMBRLD IEEHT WM R QMRTT 00N LLIRET MLERD SRR T By o AR ABATE  RD00000 140 D0GETT

LAWY MMM GLETUS  aiawT  ASIWT IUSLONRN (LSRR SRl SASMIM DIIMARS JAMSUIEN  dsaree 100 SA A0GM00 1ISETLT 2
AT 4SMY  EOETIS  ALEONTT LATTRRE LML ELITTM 9000000 10CO00NS I AOMAN NI AT VAR 00 | 1ETRET]

LB AREAT]  EIET  BOAIES  eeEN MCMOKTSS JLLHIM QD000 (00000000 FLANIET] BAMET FELEL] LI 0000 1M Iy

LM AENMG MR TTNGEE  LnN] I LIMOTL DS  LRONE I IEMITT dumn IECTEE T L T e

SEINE TN B RIS LALLM DAO000 |CS0R000N IRNOTEN JAEWES! daliny IMEIRT BOCON00 138I61ME 250

OIS SASANM  mANNR  MGGMM 11K ITLMAMMAY DALWERO QSN0 IAG000000 FLISAI 17SUM0M dtrhe) L T Gee00 180K

JINN BAING) TR STAINT) LRANIT SSORMGS BUSGHT 9800000 [0S0C00CH DMEMETT 1IICIM 4ok LSROBINIS BODO0N THEALIT) ITY

1moGe LITEA] MRS M0S0NN]  L1Sesdd ERSTARETED DLEISSW Q00000 (DOODOOOD MALMM IOl LRI 11180 D000 TTRLEEATLY

LT GAMTOL  BTRMT IRTIME  LIPAIF TRAIMEWL| D3OTMS daed G0N0 DIMAN 11MEM T AL o0 1N AM 20

B - B o ] n ] ] o ] n E n = n

RIS TMUS MWL IS SR JTILUGON 0SGET THORIM BAEREN  1LBGMSY JIANEML 4Tl TR B0000 143 e

DoeOind 1IMEO0 MALITTE | 13dchme OMOGA) MTSSSME ClkMe)  LASGMML (ABGARN EBOLONY. NN mawiel MR oeots 1T RoeeH

L0 BITHIT  MIMMED  RUOORNIE  [ITIEL GTAEOAD DL ARIFRNO LOGIOONC JHASMME ITHECE  daE FTLIMMG BO0I000 1 I ATEW RGN0 =
Bpet | igettern | tthOpsees | Umad Nempis | faen Termpien | m |

Metabolic paramete aMts of VOZ, VCOZ, and RER vs. Time, displayed in the Offline Metabolic
d to analyze data collected during an aerobic fitness test.

Notice that,th

segments o

CO, values increase quickly as the subject performs more strenuous
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Experiment HN-12: Nerve Conduction Velocity & Hand Dominance

This lab written with assistance from: Nathan Heller, Undergraduate research assistant; Kathryn Forti,
Undergraduate research assistant,; Keith K. Schillo, PhD, Associate Professor, Biology Department,
SUNY Oneonta,Oneonta, NY

NOTE: The experiments in this lab will be completed on BOTH
the dominant and non-dominant arms/hands.

WARNING - The Stimulator should only be used for the method of application for, which the
Stimulator is intended as shown in the directions below. If the subject feels a painful stimuli, then the
electrodes are in the wrong place.

Note: Disconnect the subject from the IXTA prior to powering off the device.

NOTE: When using the IXTA and built in HV stimulator — all changes in Amplitude are entered
directly into the Stimulator Control Panel as shown in the Setup. Click “APPLY” to make any
changes.

Exercise 1: Stimulus Strength and Muscle Response in/the Dominant Arm.

Aim: To determine the effect of stimulus strength on theiresponse of the innervated muscle in the
dominant arm.

Approximate Time: 30 minutes

Procedure
1. Ask the subject to place their right hand'on the bench with the palm up. Tell the subject to relax.

Note: The subject should make sure to'relaxtheir forearm and hand completely. Any tensing of the
muscles would interfere with the recording.

2. Set the Amplitude to zero or in the Stimulator Control Panel for the IXTA (click “Apply” to
make the change).

3. Click Record button on‘the LabSeribe Main window. LabScribe will record a single sweep with
a display time of 50 milliseconds. Since the output amplitude is set to zero, there should be no
response from the abductor muscle.

4. Increase the output amplitude to 0.5 in the software for the IXTA and click Apply. Click the
Record button/again and record another single sweep. Click the AutoScale button for the
Muscle channel to improve the display of the muscle’s response (Figure HN-12-L1).

5. Continue to increase the output amplitude by 0.5 increments (click “Apply”).

* Clickithe Record button to record a single sweep after each increase in the stimulus
amplitude.
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* Continue to increase the output amplitude and record the response until the muscle
impulse reaches a good strong response.

6. Perform the following steps for both the short and long stimulation sites:

* To administer the stimulus, press ‘Record’ in the upper right hand corner of'the
computer screen.

* Repeat this procedure until a response is generated for each distance andimeasure the
amount of time between the start of the stimulus and the peak voltage of the CAP.

Note: You many need to continue to increase the amplitude until a response is generated.

7. Select Save As in the File menu, type a name for the file. Click the Save button/to save the file
(as an *.iwd file).

Apply ¥ HVS v HVTrainmA v Amp 9 Zap 1 2 Wms) 2 2 Toff(s) 0002 2T T (ms) 005 2 HPO =
Speed: 20000 s/sec ~ Display Time: 59,05 msec Mark Vi V1 ALL  T2-T1(7:47.78935 - 7:47.78600)= 3.35 msec

9
864

82]
78
747

A
66
621

58

54

5

48

421

38

34]

7 HVSStimulus Pulse HVS R & Q fx V2-V1= 0.000000 mA

. =

.if 2Muscle Wave DC-10kHz 12mv. {0 {8 Q £ Vi=6.181540 mV

v

A

74777190 74778665 T47.80140 74781615 74783090
TimeOffile [0 ]2: 3 41 [5:1 (6 [7:0 [8:4 [9c [10:0 [ 1004 [12:0 [13:1 (141 [15:0 [16:1 [17:1[18:0 [ 19:1 [20:0| 2121 [ 22:1 [23:1 [ 24:1 [ 25:1 [26:1 [ 27:1 [ 28:1 [29:1 [30:1 [31:1

Done Calculating data for Block 20

Figure HN-12-L1: A CAP from the median nerve; measuring the amplitude of the response.

Data Analysis
1. Click the Analysis icon in the LabScribe toolbar to view all the recorded sweeps.

2. Use the Windows control-click function to select the sweeps of interest from the Sweeps list on
the bottom'ef the Analysis window. For comparison, superimpose the selected sweeps on each
othergby clicking the sweeps of interest. See the figure below.
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3. Select V2-V1 and T2-T1 from the Add Functions list if they are not already listed. Data
analysis can also be performed on the main window.

Half Display Double Display
Newfile  Savefile  Analysis  XYPlot  Joumal Marks ~ Time Tme TwoCusors  Preview  ViewMenu Macro

T T T T I T T
LLIAULLLLELN LLELEES | LA

OpenFle ManHome  FFT FindFound  Meters  Stmulator ZoomBetween Auto  OneCursors  Rec/Stop
Hardware Cursors Scale

Figure HN-12-L2: The LabScribe toolbar.

4. Go to the Sweep List at the top of the Analysis Window and select the sweep that has the lowest
muscle response from the short distance. Selecting a sweep from this menu will display the
measured values of that sweep in the table at the top of the Analysis window.

5. Click the 2-Cursor icon in the LabScribe toolbar. Drag one cursor to the left of the stimulus
artifact and the second cursor to the peak of the muscle;response. The value for V2-V1 in the
table at the top of the Analysis window is the amplitude of the muscle response.

201 v| V2Vt | T2T1  |AddFunction|
Vi1 2Muscle Wave | 0995011 | 0.008050 |
8-
85
82
74
767
73

s \/ =
67"
647
61
58"

55
527
48

™

46
43
4
37
34
THVSStimulus Pulse -10.000000]  0.008050 |

10+ —

8-

[

mA

+

2

Sweep TATT6715 T41.18275 T:47.79835 T:47.81395 7:47.82950
Mode

v [0 ]2 ]3[40 [5:1 [6:1 [ 7:1 (8 [9: [10:0 [11:0 [ 020 [13:0 [14:0 [15:0 [ 16:1 [17:1 [18:1[19:1 [20:0 [210:0 [ 22:1 [ 23:1 [24:1 [25:1 [ 26:1 [27:1 [ 28:129:1 [30:1 [31:1 ]
Done Calculating data for Block 21

Figure HN-12-L3: Comparison of muscle responses to different stimulus amplitudes. Sweeps are
superimpaosed inthe Analysis window. Values for sweep #21 are shown.
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6. The functions in the channel pull-down menus of the Analysis window can also be used to enter
the names and values of the parameters from the recording to the Journal. To use these
functions:

* Place the cursors at the locations used to measure the muscle response.

* Transfer the names of the mathematical functions used to determine the muscle tesponse
to the Journal using the Add Title to Journal function in the Muscle Channel, pull-down
menu.

* Transfer the values for the change in muscle response to the Journal using,the Add Ch.
Data to Journal function in the muscle channel pull-down menu:

7. Record the stimulus amplitude used to generate the nerve response along with the other data for
the sweep in the Journal.

8. Find the amplitudes (V2-V1) for the other selected sweeps in thesame manner. Record these
values and the values of the stimulus amplitudes used to generate these responses in the Journal.

9. Graph the amplitude of the muscle response as a function of the stimulus amplitude.

10. Place one cursor on the start on the stimulus and one curser,on the peak of the response and
perform these calculations:

* Calculate the average amplitude of the three responses for each distance.

» Calculate the difference between the long (B) and short,(A) distances (mm) =
Dy-D,=AD

* (alculate the difference in the average conduction times between the two distances (ms)
Tp-T & AT

* Calculate the Nerve Conduction Velocity (mm/ms or m/s)
AD/AT

11. Repeat the procedure three times and caleulate the nerve conduction velocity for each of these
replicates. Calculate the average of thése three measurements.

12. Table 1 shows nerve conduction velocities in the median nerves of eight subjects who
underwent the procedure ottlined;in this laboratory protocol.

13. According to values reported in the scientific literature conduction velocity of the median nerve
ranges between 40 and 78 m-s"!. All but two of the test subjects had velocities that fell within
this range.

» It is noteworthy that the three lowest conduction velocities were from the three oldest
subjects, one of whom was previously diagnosed with a mild case of Carpal Tunnel
Syndrome.According to previous studies the mean conduction velocity of the median

nerye 18,57 m's™!. The mean conduction velocity measured with this protocol is 51.4225

m's'l.
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Questions

1. Does the amplitude of the action potential in each fiber in the median nerve increase or do the
numbers of nerve fibers in the nerve that respond increase with increased stimul

2. Does the amplitude of the muscle response increase because the response of each
increases or the number of muscle fibers responding increases?

3. Which stimulus amplitudes are subthreshold? Which ones are suprathreshold aximal?
Which ones are supramaximal?

4. How do conduction velocities differ by:

* age?
* gender?
* Handedness?

Table HN-12-L1. Median Nerve Conduction Velocity in Eigh

Subject Gender Age ion Velocity (m-s™!
1 F 20
2 M 44
3 F 21
4 F 1 51.19
5 F 52.8
6 F 3 44.9
7 M 58.76
8 M 1 36.08
Mean 51.42
Standard deviation 11.40

Exercise 2: Stimulus Strength and Muscle Response in the Non-Dominant Arm.

Aim: To determine the eff stimulus strength on the response of the innervated muscle in the non
dominant arm.

Approximate Time: 3 s

Procedure

Repeat the pro r Exercise 1 on the non-dominant arm for both recording and data analysis.
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ADJUST THE SETTINGS FILE:

To complete Exercises 3 and 4 — you will need to adjust the settings file:

1. Click Edit — Preferences to open this screen:

L AL | e mormm B rlYs Py oy ). e Defauls VS T AV Lol s It wow g —

| Preferences Dialog X B

Channel Stimulator Views Sequences Options Events »

Acquisition Mode Start Stop | E
Speed | 100 i |S; les/Sec
Chart 2 | [Hser | | [User 7S e e—s"—{ i
Display Time sec
Title Mode/Function YMax YMin AddFunction Units Color A
[1A1 |Rawch1 | Off 0.00219 | -0.0015| Add Function  Units
[1A2 |Rawch2 | Off -5.0000| Add Function  Units

[1A3 |Rawch3 |

Add Function  Units
500000 -5.0000| Add Function  Units
-5.0000| Add Function  Units
500000 -5.0000| Add Function  Units
500000 -5.0000| Add Function  Units
Add Function  Units
[ EM1] Event Marker | EMI Add Function | Units
[]EM2| Raw Ch 10 | off Add Function || Units
O 1 [Rawen 11 | off Add Function  Units
12 | Muscle Wave | DC-10kHzZ 25mV Add Function  Units

[1A4 |Rawch4 |

[]AS |RawCh5 |

[ 16 |Rawché |

[1D02| Raw ch 7 |

S % 8 8 8 8§

[ 18 |Rawchsg |

W

o o

et C o P C e aerdey

2. Make the following changes:
* Change Acquisition Mode from ScopeMultiple to Chart
* Start and Stop =, User
* Speed will be changed from 20000 to 100
* Display time =10
* Put a checkmark in channel EM1, and change the name = Event Marker
* Uncheck'il-2 and HVS
* Click OK
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Exercise 3: Reaction Time and Visual Signals using the Dominant Hand

Aim: To measure the reaction time of a subject to a visual signal using the dominant hand.

Approximate Time: 15 minutes

Procedure
1. Read all instructions carefully before beginning to record.
2. Information for the subject:
* Instruct the subject to sit in a chair and face the computer screén.
*  Watch the right side of the computer screen and quickly press the'@vent marker when the
signal appears on the computer screen.
3. Directions for the other student(s):

Out of sight of the subject, another student should prepare,to quietly press and release the F1
key on the keyboard to generate a black line on the screen.

* In this exercise, the other student(s) will help the subjectperform ten trials.

Warning: In this exercise, it is important to press and release F1 key quietly because any sound
could be used by the subject as a signal.

Click on the Record button.

Type “Visual-Dominant” in the Mark box to the right of the Mark button. Press the mark button
to mark the recording.

Instruct the subject to press the event markeras soon as he or she sees black line on the right
side of the computer screen.

Use the F1 key to deliver ten visual signals to the subject. The signals should not be less than
three seconds nor more than six seconds apart.

After the tenth response, click Stop to‘halt recording.

Click on the Save button to 'save the data file.
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Figure HN-12-L5: Visual signals, each followed by the subjects,response, are displayed on the Main
window. Each visual signal is made by clicking the F I key; each response mark is made by the subject
pushing the event marker.

Data Analysis

1. Scroll to the beginning of the data recorded,for Exercise 1 to display the trials on the Main
window.

2. Use the Display Time icons to adjust the/Display Time of the Main window to show both the
visual signal made with the event marker and the mark made by the subject’s response on the
Main window. Double the display time to show all the responses.

Half Display Double Display
Newfile ~ Savefle  Analysis  XYPlot  Joumal  Marks  Time Tme  TwoCursors  Preview  ViewMenu Macro

‘ B‘ Vﬁ\ 'B\ pﬂ ‘ ft‘,{ e ﬁ _: M ‘ ‘ u “ E ‘ ‘ ‘ m::w .L “"' Default View | IXTA View xfif'; 0fF M

Openfile MainHome ~ FFT FindFound Meters  Stmulator ZoomBetween Auto  One Cursors Rec/Stop
Hardware Cursors Scale
Figure HN-12-1L6: The LabScribe toolbar.
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Data can be collected from the Main window or the Analysis window. If you choose to use the

Analysis window, click on the Analysis window icon in the toolbar.

The value T2-T1 is shown in the upper right of the Main window or the upper left of thé

channel in the Analysis window.

Use the mouse to click on and drag a cursor to the onset of the visual signal. Drag the'other
cursor over to the onset of the mark made by the subject responding to the visual signal.

Once the cursors are placed in the correct positions for determining the reaction time, record the

value for T2-T1 on a separate data table.

Once the reaction time in the first trial is measured and recorded, repeat Steps 5 and 6 on the

data from the second trial. Continue for all 10 trials.

Mark =
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V2-V1=1.000000 #
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Figure HN-12-L7: A visual signal, followed by the subject’s response. The two cursors are positioned at
the beginning of the visual signal and on'the mark for measurement of the subject’s reaction time (T2-
T1) in this trial = 450 msec.

Exercise 4: Reaction/Time and Visual Signals using the Non-Dominant Hand

Aim: To measure the reaction time of a subject to a visual signal using the non-dominant hand.

Approximate Time: 15 minutes

Procedure

Repeat the'procedure for Exercise 3 using the non-dominant hand for both recording and data analysis.
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Questions
1. Does handedness affect the reaction time to the visual stimulus?
2. What could be the reasons for your answers to question 1?
3. Isnerve velocity different in the dominant vs non-dominant arm?
4

. Does nerve velocity have any effect on handedness or is it the other way around? Is thereany
effect at all?

5. What is the physiological explanation for the data you have found?
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