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A bacterial spores-containing product should not be toxic to the user. Surfaces 
of the human body that come into contact with the outside world, such as skin, 
gut, lungs, and kidneys, are lined with epithelial cells. 

These cells create a physical and selective barrier against foreign particles, 
including microbes. An in vitro cytotoxicity test is a test performed on a mix of 
cultured epithelial cells and vegetative bacteria. If  bacteria are toxic to the 
cells, they will release chemicals that are measured to quantify the level of 
toxicity on the cells.

CYTOTOXICITY TEST

METHODS AND RESULTS

All strains are QPS (Qualified Presumed Safe):

Test substances were prepared and recommended by EFSA (European Food 
Safety Authority) Guidance on the assessment of the toxigenic potential of 
Bacillus species used in animal nutrition. Guideline: EFSA Journal 2014: 12(5): 
3665.

Bacterial cells of Bacillus strains were grown in brain heart infusion broth (BHI, 
LabM, LAB049) at 30°C for 6 hours and 16 hours. The cells were harvested by 
centrifugation at 1700 rcf for 60 minutes at room temperature. The 
supernatants were stored at 4 °C prior the analysis.

Sample preparations for Vero cell cytotoxicity test:



Vero-cell cytotoxicity test was conducted and described by Roberts et al. 
(J.Microbiol. Methods vol. 43, 2002, 171-181) with some modifications. LDH 
release was measured at 450 nm as described in the instructions of the LDH 
test kit (Lactase Dehydrogenase Activity Assay Kit, MAK066, Sigma-Aldrich). 
Triton-X 100 (0.1%) was used as a positive (high) control for LDH release and 
background LDH release from cells as a negative (low) control.

VERO CELL CYTOTOTOXICITY TEST

STRAIN IDENTIFICATION

Bacterial species share many characteristics in common, so it is a crucial first 
step to determine the identity up to the species level.

Identified strains:

Bacillus strain BSS86077
Bacillus strain BSS51580
Bacillus strain BSS27900
Bacillus strain BSS06936

Test method of identifications:

Bacillus strain BSS86077: 16S rDNA sequencing and gyrA sequencing
Bacillus strain BSS51580: 16S rDNA sequencing
Bacillus strain BSS27900: 16S rDNA sequencing
Bacillus strain BSS06936: 16S rDNA sequencing



- Bacillus strain BSS 86077: NOT cytotoxic to Vero cells in vitro
- Bacillus strain BSS 51580: NOT cytotoxic to Vero cells in vitro
- Bacillus strain BSS 27900: NOT cytotoxic to Vero cells in vitro
- Bacillus strain BSS 06936: NOT cytotoxic to Vero cells in vitro

TEST RESULTS

Figure 1. LDH release assay with Vero cells, supernatant of 6 h culture. 
Exposure time 3 h. Values are the mean (=/- SD) of 3 experiments analysesd in 
duplicate wells. % cytotoxicity is based on the amount of LDH released from 
Triton-X 100 treated cells. Interpreparation of the results: 0-20% nontoxic, 
50-100% toxic, 50-100% extremely toxic. BHI-brith is the negative control to 
which the samples are compared.

Bacillus strain BSS 86077 - LDH release results

Triton-X-100 B. cereus Cell culturing 
media

BHI-broth B.similar strain B.BSS 86077 
strain

Positive controls Negative controls

100,0% 95,3% -1,1% 3,7% 3,8% 3,8%



Triton-X-100 B. cereus Cell culturing 
media

BHI-broth B.similar strain B.BSS 86077 
strain

Positive controls Negative controls

100,0% 107,4% -1,1% 6,8% 6,2% 8,2%

Figure 2. LDH release assay with Vero cells, supernantant of 16h culture. 
Exposure time 3 h. Values are the mean (+/- SD) of eperiments analysed in 
duplicate wells. % cytotoxity is based on amount of LDH released from 
Triton-X 100 treated cells. Interpretation of the results: 0-20% nontoxic, 20-50 
% toxic, 
50-100% extremely toxic. BHI -broth is the negative control to which the 
samples are compared.



Bacillus strain BSS 51580 - LDH release results

Triton-X-100 B. cereus Cell culturing 
media

BHI-broth B.similar strain B.BSS 51580 
strain

Positive controls Negative controls

100,0% 95,3% -1,1% 3,7% 3,8% 5,9%

Figure 3. LDH release assay with Vero cells, supernantant of 6h culture. 
Exposure time 3 h. Values are the mean (+/- SD) of eperiments analysed in 
duplicate wells. % cytotoxity is based on amount of LDH released from 
Triton-X 100 treated cells. Interpretation of the results: 0-20% nontoxic, 20-50 
% toxic, 
50-100% extremely toxic. BHI -broth is the negative control to which the 
samples are compared.



Triton-X-100 B. cereus Cell culturing 
media

BHI-broth B.similar strain B.BSS 51580 
strain

Positive controls Negative controls

100,0% 107,4% -1,1% 6,8% 6,2% 14,4%

Figure 2. LDH release assay with Vero cells, supernantant of 16h culture. 
Exposure time 3 h. Values are the mean (+/- SD) of eperiments analysed in 
duplicate wells. % cytotoxity is based on amount of LDH released from 
Triton-X 100 treated cells. Interpretation of the results: 0-20% nontoxic, 20-50 
% toxic, 
50-100% extremely toxic. BHI -broth is the negative control to which the 
samples are compared.



Bacillus strain BSS 27900 - LDH release results

Figure 5. LDH release assay with Vero cells, supernantant of 6h culture. 
Exposure time 3 h. Values are the mean (+/- SD) of eperiments analysed in 
duplicate wells. % cytotoxity is based on amount of LDH released from 
Triton-X 100 treated cells. Interpretation of the results: 0-20% nontoxic, 20-50 
% toxic, 
50-100% extremely toxic. BHI -broth is the negative control to which the 
samples are compared.

Triton-X-100 B. cereus Cell culturing 
media

BHI-broth B.similar strain B.BSS 27900 
strain

Positive controls Negative controls

100,0% 95,3% -1,1% 3,7% 3,8% 6,9%



Figure 4. LDH release assay with Vero cells, supernantant of 16h culture. 
Exposure time 3 h. Values are the mean (+/- SD) of eperiments analysed in 
duplicate wells. % cytotoxity is based on amount of LDH released from 
Triton-X 100 treated cells. Interpretation of the results: 0-20% nontoxic, 20-50 
% toxic, 
50-100% extremely toxic. BHI -broth is the negative control to which the 
samples are compared.

Triton-X-100 B. cereus Cell culturing 
media

BHI-broth B.similar strain B.BSS 27900 
strain

Positive controls Negative controls

100,0% 107,4% -1,1% 6,8% 6,2% 7,1%




