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Adult rat cardiac myocyte isolation protocol 
 
Procedure for transforming rat cardiac myocyte isolation from a protocol kindly provided by: 

Dr. Richard Pattern 

Tufts-New England Medical Centre 

Molecular Cardiology Research Centre 

Boston, MA 

 

Reagents 
 
All solutions should be sterile filtered.   
 
 

 Perfusion buffer 

HBSS  500  ml 

Glucose  0.50 g (Final Conc 11 mM) 

MgSO4 (1M stock) 500µl (Final Conc 1mM) 

 

 

 Enzyme 

Perfusion Buffer 

Enzyme 1 Shaking 

Buffer 

Enzyme 2 Wash 

Buffer 

BSA Gradient 

(20ml/heart) 

Perfusion Buffer 100 ml 50 ml  

(15 ml/heart) 

20  

(5 ml/heart) 

25 ml  

Collagenase Type 

2  

42 mg/100 ml 

(Approx 117 u/ml) 

21 mg -   

Hyaluronidase  30 mg/100 ml 

(Approx 125 u/ml) 

15 mg - -  

Trypsin  

(Stock =25mg/ml) 

 40 µl  

(Final Conc = 0.02 

mg/ml) 

16 µl  

(0.02 mg/ml) 

-  

DNase I  

(Stock=5mg/ml) 

 200 µl  

(Final Conc=0.02 

mg/ml) 

80 µl  

(0.02 mg/ml) 

-  

CaCl2 (2.5 M Stock)  20 µl  

(Final Conc= 1.0 

mM) 

-   

BSA      2.58 g 

ACCT Media (See 

Below) 

   25 l 40 ml 

(20 ml/Heart) 
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Other Materials: 
1.  Perfusion apparatus  
2.  Sterile instruments: 1 medium size scissors, 2 forceps  
3.  Filters: 0.22 µm Filter unit  
4.  Sterile falcon P60/Pl00, urine sample cup (P-cup)  
 
ACCT Media: 
DMEM (low glucose) 500 ml 
BSA                               l g 
L-carnitine (5mM)          0.20 g 
Creatine (2mM)  0.33 g  
Taurine (5mM)  0.31 g  
PBS (100X)  5 ml 
L-Glutamine (100X) 5 ml Stir to dissolve contents and then filter sterilize 
 

Procedure: 
 
1. Preparation 
 
1. Turn on water baths, pre-warm perfusion buffer. 
 
2. Rinse perfusion apparatus with 70% alcohol – re circulate for approx 15 min, then rinse with distilled H2O 
followed by Perfusion buffer.  Circulate through until apparatus is “dry” then circulate perfusion buffer again and 
carefully remove all air bubbles. 
 
2. Pre-op 
 
1.  Inject rat(s) IP with 250 µl pentobarbital (non-diluted) and 250 µl Heparin. 
 
2.  Wait approximately 15 min, add additional pentobarbital PRN, Shave, tape down limbs, skin-prep with alcohol.  
 
3.  Start perfusion pump at approximately 1 ml / min. Re-check to remove bubbles in perfusion apparatus, prepare 
suture, bring in ice-cold buffer. 
 
4.  Estimate the yield and then prepare tissue culture plates: add Laminin (10 mg/ml in DMEM) to plates and 
incubate at 37

o
C for >1 hour (0.8 ml/well for a 6 well plate; 1.5 ml/plate for 60 mm Plate; 3 ml for 100 mm plate) 

 
3.  Langendorff Prep 
 
1. Open chest, gently lift the heart at base with forceps, excise heart out with sufficient length of aorta. 
 
2. Place the heart in 25 ml ice-cold HBSS perfusion buffer (the heart should stop beating), rinse out blood briefly. 
 
3. Identify aorta, place the aorta on the tip of cannula, and secure with tie.  
 
4. Increase pump speed to approximately 7 ml/min, perfuse with perfusion buffer until clear to completely flush out 
blood. 
 
4.  Digestion 
 
1. Stop pump, quickly switch to collagenase solution, restart pump, perfuse for 20 min (Note: make sure NOT to let 
HBSS Buffer re-circulate into enzyme perfusion buffer)  
 
2. Stop pump, cut heart down at base, place in P60 with 5 ml Enzyme 2 
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3. Slice heart into 8-10 pieces (long axis), gently tear tissue apart with forceps.  
 
View under microscope: if rod-shape myocytes visible, the perfusion has worked well  
 
4. Combine hearts with enzyme 2 in sterile specimen cup, 15ml of enzyme 1 to sterile cup and shake in 37°C water 
bath for 20 min. 
 
5. Pour 15 ml of wash buffer through nylon mesh filter.  
 
6.  Break the tip off a 5 ml pipette, aspirate cells up and down gently, then eject cell suspension through filter (avoid 
running bubbles).  
 
7. Massage the tissue chunks with the blunt pipette, rinse with 5 ml wash buffer. 
 
5. Wash 
  
1. Centrifuge at 50 g X 3 min (no brake), remove supernatant (save for fibroblast isolation) to 5 ml level.  
 
2. Slowly add 10 ml wash buffer to one pellet, resuspend cells by aspirating slowly, and combine pellets.  
 
3. Let cells settle (5-8 min), aspirate supernatant, re-suspend in 10 ml wash buffer. 
 
4. Again, let cells settle and aspirate supernatant to about 7 cm mark.  
 
5. Using 10 ml pipette, transfer cell suspension to BSA solution by SLOWLY ejecting cells onto wall of 50 ml tube. 
There should be two distinct layers.  
 
6. Let cells settle for 10-15 min. (Avoid letting cells settle too long).  
 
7. Aspirate BSA/cell supernatant and re-suspend cells in ACCT media (~ 500,000 cells/ml) and plate cells.  
 

 


