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The HeartThe Heart

Most vital organ in the Most vital organ in the 
bodybody
JobJob

-- Pumps blood to Pumps blood to 
the lungs to get Othe lungs to get O2 2 

-- Pumps Pumps 
oxygenated blood oxygenated blood 
throughout the body throughout the body 



Myocardial InfarctionMyocardial Infarction

Leading killer of Leading killer of 
Americans (1Million)Americans (1Million)
Coronary Artery is Coronary Artery is 
blocked by plaque blocked by plaque 
(arteriosclerosis) (arteriosclerosis) 
Blood cannot get Blood cannot get 
throughthrough
Heart begins to die Heart begins to die 



Cardiac HypertrophyCardiac Hypertrophy

Enlargement of the Enlargement of the 
heart and itheart and it’’s wallss walls
An enlarged heart An enlarged heart 
may be caused by a may be caused by a 
thickening of the heart thickening of the heart 
muscle because of muscle because of 
increased workload increased workload 
due to valve disease due to valve disease 
or high blood or high blood 
pressurepressure



MyocytesMyocytes

Cardiac muscle cellsCardiac muscle cells
Receive electrical Receive electrical 
impulses that causes impulses that causes 
a heartbeata heartbeat
Cells beat in unisonCells beat in unison
If they donIf they don’’t beat in t beat in 
unison arrhythmia unison arrhythmia 
occursoccurs



Excitation Contraction Coupling
(ECC)





PurposePurpose

To see the effects of cardiac illnesses on To see the effects of cardiac illnesses on 
myocytesmyocytes

Counting cellsCounting cells
Measuring cellsMeasuring cells



HypothesisHypothesis

There will be a difference in size of the There will be a difference in size of the 
myocytes.myocytes.
There will be a difference in the percent of There will be a difference in the percent of 
mononucleated myocytes. mononucleated myocytes. 



Materials for Myocyte IsolationMaterials for Myocyte Isolation
CatCat
Langendorff apparatusLangendorff apparatus
Tray Tray 
Cannula Cannula 
Funnels Funnels 
5 Scissors5 Scissors
ForcepsForceps
50mL conicals50mL conicals
Petri dishesPetri dishes
Transfer pipettes Transfer pipettes 
Surgical sutureSurgical suture
Vacuum    Vacuum    

Syringes Syringes 
Sodium PentobarbitalSodium Pentobarbital
HeparinHeparin
KetamineKetamine
AcepromazineAcepromazine
Krebs Henseleit Buffer Krebs Henseleit Buffer 
Bovine Serum AlbuminBovine Serum Albumin
..5M5M CaClCaCl22
CollagenaseCollagenase
Double Distilled Water Double Distilled Water 
Water bathWater bath
Pressure TransducerPressure Transducer



Materials Materials 
Cell Culture        DAPI StainingCell Culture        DAPI Staining

Sterile Cell Culture HoodSterile Cell Culture Hood
.5ul stock Penicillin .5ul stock Penicillin 
.5ul stock Streptomycin.5ul stock Streptomycin
.5.5µµl stock Gentamycinl stock Gentamycin
4 well rectangular 4 well rectangular 
500500µµl/1000l/1000µµll
LamininLaminin
cell culture medium cell culture medium 
SigmaMSigmaM--199199
LL--glutamineglutamine
Micro pipettes and tipsMicro pipettes and tips
CellsCells
IncubatorIncubator

Cultured cellsCultured cells
1X PBS1X PBS
4% Paraformaldehyde4% Paraformaldehyde
ForcepsForceps
Vacuum Vacuum 



Myocyte Isolation PrepMyocyte Isolation Prep

BSA CaCl2 KHB

Ketamine-
acepromazine

Sodium 
pentobrabital

Heparin



Isolation ProcedureIsolation Procedure



Isolation ProcedureIsolation Procedure



Isolation ProcedureIsolation Procedure

BSA



Cell CultureCell Culture

Cell culture medium 
Sigma M199

Laminin

Slide



Cell CultureCell Culture

36.7˚C Incubator
Wait 1 hour



DAPI StainingDAPI Staining

Slide
1X PBS

4% 
Paraformaldehyde



PhotomicroscopyPhotomicroscopy

Cells counted Cells counted 
Spot Advance Spot Advance cell cell 
picturespictures
Image Pro PlusImage Pro Plus cell cell 
measurementsmeasurements





Myocytes ConfocolMyocytes Confocol



Myocytes DAPIMyocytes DAPI

Binucleated

Mononucleated

Dead



MyocytesMyocytes

Healthy Failing
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Mononucleated Percentages

0

1

2

3

4

5

6

7

8

9

1 2 3 4 5 6 7 8 9 10 11
Concentration Level (%)

N
um

be
r o

f S
lid

es



Cell CountsCell Counts

Percent mononucleated ranged from 3% Percent mononucleated ranged from 3% --
11% (control)11% (control)
Average was between 5 and 6% Average was between 5 and 6% 
mononucleatedmononucleated
Average 2,000+ cells per slide Average 2,000+ cells per slide 





ConclusionConclusion
There is a difference in cell sizeThere is a difference in cell size

Percent mononucleated was not found in Percent mononucleated was not found in 
failing myocytes due to time constraintsfailing myocytes due to time constraints

Healthy Failing
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