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Cytotoxicity assays can use formats similar to proliferation assays, although in the most common systems, the target cells 

are normally not highly proliferative and hence tritiated thymidine is not useful. In these situations simple vital stains such 

as crystal violet or amido blue-black give adequate results. The TNF-α cytotoxic bioassay uses the L929 mouse fibroblast 

cell line. Various concentrations of TNF- α in the presence of actinomycin D are incubated with L929 cells. Actinomycin 

D is added to inhibit mitosis of the cells. In turn, this prevents the overgrowth of the target cell, which would mask the 

cytotoxic effects of TNF- α. After a 24 hour incubation, the non-lysed cells are determined by crystal violet staining. The 

ED50 (the concentration of TNF-α that elicits 50 percent of the maximal cytotoxic response) is determined. 

 

Procedure: 

 

Day 1: Preparation of target cells 

 

1. Using a 2-day post-feeding stock culture of L929 cells (maintained in MEM-Earles’ supplemented with 10% horse 

serum), confirm that the cells are approximately 90–100% confluent, and then remove and discard the medium and 

trypsinize to remove the cells from the flask. Typically, 7 mL trypsin EDTA per plate is adequate to detach the cells.  

 

2. Transfer the trypsinized cell suspension into a 50 mL conical tube containing 20 mL fresh medium and add more 

medium up to the 50 mL mark. 

 

3. Centrifuge (1,500 rpm, 20°C, 10 minutes) to pellet the cells. 

 

4. Discard the supernatant, and gently resuspend the pellet in 10 mL medium. 

 

5. Prepare a 1:5 dilution of cells in trypan blue and PBS (in a 12 x 75 tube) and load a sample into the hemacytometer to 

count. 

 

6. Based on the number of viable cells (the percentage should be around 90%), prepare a dilution with medium to yield a 

concentration of 3 x 10
5
 cells/mL. Mix well. 

 

7. Transfer 10 mL to a reagent reservoir and using a 12-channel multichannel pipette, add 100 μL cells/well to a 96-well 

microtiter plate. This results in a final cell concentration of 3 x 10
4
cells/well. Repeat if there is more than one 96-well 

plate required to test the samples. Note: After the addition of cells to 2 rows of the microtiter plate, be sure to mix the cell 

suspension in the reservoir by pipetting up and down using a multichannel pipette. Repeat this mixing after every 2-row 

addition. 

 

8. Place the microtiter plate(s) in the 37°C incubator with 5% CO2 for 24 hrs. 

 

Day 2: Preparation of standard and test sample TNF-α 

 

9. Remove a vial of frozen (–20°C) standard TNF-α. 

 

10. Adjust all sample concentrations to 0.2 μg/mL using medium, and filter sterilize. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



11. Label duplicate rows of a sterile 96-well microtiter plate as “standard” or “sample”, and add 100 μL/well medium to 

all wells using a reagent reservoir and 12-channel multichannel pipette. 

 

12. Add 100 μL/well standard or sample to the #1 well of appropriate duplicate rows, making sure to change pipet tips 

between samples. (The final well volume is 200 μL.) Note: One row should be reserved for a medium-alone control, and a 

row for any buffer controls if necessary. 

 

13. Using the multichannel pipette with the appropriate number of tips (coinciding to the number of rows with standard or 

sample) mix the solution in the #1 wells three times and transfer 100 μL to the #2 wells. 

 

14. Using fresh pipet tips, mix the solution in the #2 wells and transfer 100 μL to the #3 wells. Continue in this fashion, 

changing tips between wells, to well #12 and mix that solution and discard 100 μL. Final well volume is now 100 μL 

. 

15. Add 100 μL/well medium (changing pipet tips between samples). 

 

16. Prepare the actinomycin D solution by adding the contents of one stock vial (50 μL) to a tube containing 5 mL 

medium. (Final concentration of 50 μg/mL). 

 

17. Using a multichannel pipette and reagent reservoir, add 25 μL/well of the actinomycin D. Change tips in between 

samples. 

 

18. Place the plate(s) into the incubator to equilibrate for 10 minutes. 

 

19. Meanwhile, remove the original plates containing the L929 cells from the incubator and gently remove the spent 

medium in each well using the multichannel pipette. Take care not to scrape the bottom of the wells and disrupt the cell 

monolayer (this is best achieved by tipping the plate at an angle). 

 

20. Remove a plate containing the TNF dilutions and quickly mix (using the multichannel pipette) one time the well 

contents and transfer to the appropriate/corresponding rows of the plate with the cells. This addition should be done 

carefully by pressing the pipet tips against the wall of the wells and slowly expelling the contents, again so as not to 

disrupt the monolayer. 

 

21. Repeat step 25 for each respective sample, changing pipet tips for each one. 

 

22. As a plate containing cells has been completed, return it to the incubator for 18 hours. 

 

Day 3: Staining and reading 

 

23. Invert the plate over the sink to discard the solutions and blot the plate onto paper towels. 

 

24. Add 40 μL/well crystal violet solution and let stand for 2 minutes. 

 

25. Add 100 μL/well PBS, gently tap to mix and invert over the sink with some shaking to discard all fluid. Blot the plate 

onto a towel and tap the inverted plate several times against the towel to blot most of the liquid out of the wells. 

 

26. Add 200 μL/well PBS and invert over the sink and blot as before with some tapping of the plate on the towel against 

the benchtop. 

 

27. Repeat this PBS rinse step again, and allow the plate to dry at an angle after the final rinse and blot. 

 

28. Read the absorbance at 490 nm.  
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29. Remove the 96-well plate(s) from the incubator and using the multichannel pipette, gently mix all wells 3 times to 

disrupt any cell clumps. Change pipet tips between samples, standard and controls. 

 

30. Add 40 μL/well of the stain. 

 

31. Return the plate(s) to the incubator for 2–2.5 hours (check the plate after one hour to determine a color change, if 

overdevelopment of the color is apparent, read immediately, see step 36). 

 

32. Using the multichannel pipette, gently mix (do not bubble the contents) all wells 3 times to ensure homogeneity of 

color, and read the plate(s) on an ELISA plate reader at 490 nm. 
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