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[Abstract] This protocol provides the possibility to isolate leukocytes including neutrophils out of 

intestinal tissues to use the received cells in further experiments of interest. 

 
Materials and Reagents 
 

1. HEPES (Serva, catalog number: 25245) 

2. EDTA (Merck KGaA, catalog number: 108418) 

3. Dispase in HBSS (BD Bioscience, catalog number: 354235) 

4. Collagenase D (Roche Diagnostics, catalog number: 11088866001) 

5. DNAse I (Sigma-Aldrich, catalog number: DN25) 

6. 4% (v/v) FCS (PAN Biotech, catalog number: P30-3302) 

7. Ice-cold PBS (Gibco, catalog number: 14190-094) 

8. HBSS (Gibco, catalog number: 14175-053) 

9. Percoll (GE Healthcare, catalog number: 17-0891-01) 

10. 10x PBS (Ambion, catalog number: AM9624) 

11. RPMI (Gibco, catalog number: 21875-034) 

12. Cell-dissociation buffer (CD buffer) (see Recipes) 

13. Digestion solution (see Recipes) 

14. 40% percoll (see Recipes) 

15. 80% percoll (see Recipes) 

 
Equipment 
 

1. Incubator (New Brunswick Scientific, incubator shaker G25) 
2. 15 ml tube (Greiner Bio-One, catalog number: 188161) 
3. Centrifuge (Thermo Scientific, model: Multifuge X1R) 

 
Procedure 

 
1. After removal, the small intestine was freed from surrounding connective tissue and cut open 

longitudinally in order to wash out feces by ice-cold PBS.  

2. To focus on lamina propria leukocytes, the intraepithelial leukocytes and the epithelial layer 

were removed by use of cell-dissociation buffer (CD buffer). 
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Note: Several factors including tissue type and pH influence the effectiveness of cell 

dissociation procedures.Here, we used EDTA as a chelator and HEPES as a buffer 

component for gentle cell dissociation. 

3. The intestines were incubated with 10 ml CD buffer for 10 min at 37 °C and 100 rpm. 

4. The samples were intensively vortexed, the intestine was transferred into 10 ml fresh CD 

buffer and the incubation for 10 min at 37 °C and 100 rpm was repeated.  

5. The samples were intensively vortexed, the intestines were cut into small pieces with a scalpel 

and 5 ml of digestion solution was added.  

6. The samples were incubated for 20 min at 37 °C and 100 rpm, vortexed, let the undigested 

tissue collect at the ground by sedimentation and carefully transferred the liquid phase in an 

ice-cold collection tube.  

7. Another 5 ml of digestion solution was added to undigested intestinal tissue, the incubation for 

20 min at 37 °C and 100 rpm and the liquid phase collection cycle were repeated another two 

times. 

8. Intestinal leukocytes containing neutrophils were separated from stromal cells (which were 

dislodged from the lamina propria along with the leukocytes) with a percoll gradient. 

9. The digested intestines were centrifuged at 4 °C (10 min, 450 x g), the supernatant was 

discarded carefully and the pellet was resuspended in 5 ml 40% percoll.  

10. This suspension was carefully loaded on 5 ml 80% percoll in a 15 ml tube, creating a 40%/ 

80% gradient with a sharp border. 

11. The gradient was centrifuged at 4 °C (20 min, 700 x g) with a gentle acceleration and without 

using the brakes of the centrifuge.  

12. The interphase (approximately 5 ml), containing lamina propria leukocytes, was harvested. 

Out of a small intestine of one healthy mouse up to 10 million leukocytes can be isolated. 

13. Cells should be washed with PBS to clean out the residue percoll. 

14. The purity of the cells can be checked by a flow cytometric staining and analysis. 

 
Representative data  

 

Several millions of leukocytes can be isolated out of the intestinal tract of a healthy mouse. 

 
Notes 
 

Fast working and cooling of the collected cells on ice optimizes the number of isolated leukocytes. 

Cells should be washed with PBS before proceeding to the experiments of interest to wash out the 

percoll. 

 

 
Recipes 
 

1. Cell-dissociation buffer (CD buffer)  

Please cite this article as: Luise and Robert, (2015). Neutrophil Isolation from the Intestines, Bio-protocol 5 (6): e1420. DOI: 10.21769/BioProtoc.1420.

http://www.bio-protocol.org/e1420


                          http://www.bio-protocol.org/e1420                      Vol 5, Iss 6, Mar 20, 2015 

Copyright © 2015 The Authors; exclusive licensee Bio-protocol LLC. 3 
 

10 mmol/L HEPES  

6.4 mmol/L EDTA 

Solve in HBSS 

2. Digestion solution  

250 U Dispase in HBSS 

2.5 mg Collagenase D 

2.5 mg DNAse I 

4% (v/v) FCS 

3. 40% percoll  

40% (v/v) percoll and 10% (v/v) 10x PBS in RPMI 

4. 80% percoll  

80% (v/v) percoll and 10% (v/v) 10x PBS in RPMI 
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