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Materials and Methods

Cell culturing

Ea.hy926 endothelial cells were obtained from a pre-prepped and subcultured T25 flask. 16
flasks were required to produce the desired number of cells for final testing. The initial T25 flask
provided was subcultured into two new T25 flasks. Using an inverted microscope, the cells were
viewed to ensure confluent growth and adhesion to the flask surface. Once it had been
determined that the flask(s) had confluent growth, the media was removed and the cells were
rinsed with PBS twice. 2 mL of trypsin was added. The flask was incubated for 2 minutes or
until the cell lifted from the flask bottom (determined with inverted microscope). To deactivate
the trypsin, 3 mL of complete L-15 media at 10% FBS was added to the solution. The solution

was centrifuged at 300 rcf for 10 minutes or until a pellet had formed. The solution was poured
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off and the pellet was resuspended in 1 mL of complete media. The pellet was completely
dissolved in this media, and counted using a hemocytometer, to determine the number of flasks
needed. 5 mL or 8 mL of complete media was added to the tube and mixed. The solution was
divided into 2-3 new T25 flasks, with 3 mL media and incubated at 37°C. Cells were fed every 2
days by removing 1 mL of solution and replacing with 1-1.5ml of L-15 at 10% media. This
process was repeated every 10-14 days depending on cell growth until 16 T25 flasks with

confluent growth had been obtained.

Epithelial cell test preparation

The cells were trypsinized as in the previous sub-culturing process to lift and resuspend the cells.
A count of the cells was taken by hemocytometer and 4 T25 flasks worth of cells were
transferred into one 15 mL centrifuge. The endothelial cells were then serially diluted into 4

different dilutions of cells from 1075, 104, 10”3 and 10”2 cells/mL.

E. coli bacterial cell preparation
An E. coli inoculum was taken from a provided culture plate and suspended in antibiotic free
L-15 media. The E. coli was prepared to a standard of 106 CFU/mL for all tests (Menzies et al.

1998).

Pinene dilution
Pure pinene was diluted down to a cell viable concentration of 10 pg/mL (Hou et al. 2019). The

pinene was diluted into standard L-15 at 10% FBS.

MTT assay
96 well plates in triplicate were used for this assay. Each 96 well plate contained 4 tests as

follows, cell, cell + pinene, cell + E. coli and Cell+ E. coli + pinene. The four dilutions of
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endothelial cells were plated out with clear separation for each test. After plating of endothelial
cells, the plates were incubated for 24 hours at 37°C. Following incubation all wells had media
removed and were washed twice with 100 uL of PBS. The E. coli test wells had 100 puL of E.coli
standard solution added to them while the other wells had 100 uL of antibiotic free L-15 media,
the plates were incubated for 2 hours at 37°C. All media was removed from the 16 wells per
plate and lysozyme at 1 mg/ml for 20 minutes was used to lyse the remaining extracellular E.
coli that was remaining. All wells were twice washed with 100 uL of PBS and then fed 200 ul of
either L-15 media standard or L-15 media containing the diluted pinene. 4 wells also contained
L-15 media only and no epithelial or E. coli cells. The plates were then incubated for 48 hours at
37°C, due to the small volume of media in 96 well plates, 50 uL of L-15 was added after 24
hours to avoid drying out the wells. 10 uL of MTT reagent at 5 mg/mL was added to all wells
and incubated at 37°C for 4 hours. The reaction was halted by removing all media and washing
the wells with PBS, then adding 100 uL of M199 clear Media. 24 hours later 100 uL of DMSO
was added to each well and the plates were incubated at 37°C for 30 minutes. Absorbance

readings of 539 nm and 621 nm were taken in triplicate of each plate.

Scratch wound assay

Triplicate 24 well plates were prepared by scoring the underside of each well in a + shape. Each
24 well plate contained 4 tests as follows, cell, cell + pinene, cell + E. coli and Cell+ E. coli +
pinene. The four dilutions of endothelial cells were plated out with clear separation for each test.
After plating of endothelial cells, the plates were incubated for 24 hours at 37°C. Following
incubation all wells had media removed and were washed twice with 400 uL of PBS. The E. coli
test wells had 400 puL of E. coli standard solution added to them while the other wells had 400

uL of antibiotic free L-15 media, the plates were incubated for 2 hours at 37°C. All media was
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removed from the wells and lysozyme at 1 mg/ml for 20 minutes was used to lyse the remaining
extracellular E. coli that was remaining. All wells were twice washed with 400 pL of PBS and
then fed 400ul of either L-15 media standard or L-15 media containing the diluted pinene.
Following 48 hours of incubation at 37°C a scratch in each well was done using a single stroke of
a 200uL pipette tip. Using an inverted microscope an initial measurement was taken using the
digital measuring tool provided by the microscope’s tools. After 24 hours another measurement

was taken using the same method for each well and dilution of endothelial cells.

Statistical analysis

All data manually compiled on Excel.



BIOL3520_L03: Cell Physiology Lab Report 8

Results
MTT Assay

There was a great deal of variation in the MTT assay results. As seen in Table 1, there is no trend
between concentrations of cells for any of the 4 tests. Absorbance readings should have trended
down with lower concentration of cells. The 10”4 cell concentration is the greatest cause of this
disturbance in the expected absorbance trend. Cell + pinene test had the highest average
absorbance over all of the concentrations of cells. Cells alone had the lowest average absorbance
values in both 621 nm and 539 nm wavelengths. Figures 1 and 2 are difficult to interpret with the
high degree of variation of the MTT absorbance values. It does, however, show that there are
higher absorbance values when cells are grown with pinene and for cells that are infected with E.
coli. When cells are infected with E. coli and then treated with pinene they perform similarly to

our control of just cells without treatments. Some cells lived, and some cells died.



BIOL3520_L03: Cell Physiology Lab Report 9

Test Type Number of endothelial cells

621 nm 1075 cells 1074 cells 1073 cells 1072 cells

absorbance

value cell 0.088 0.093333 0.083 0.083
cell + E.coli | 0.113667 0.094 0.099333 0.088667
cell+ pinene | 0.135333 0.106667 0.110667 0.097667
cell+pinene+ | 0.097 0.087 0.093 0.109
E.coli

539 nm cell 0.163667 0.181667 0.158333 0.151333
cell + E.coli |0.217333 0.164667 0.169 0.120333
cell+ pinene | 0.271667 0.192 0.195333 0.168333
cell+pinene+ | 0.181333 0.153 0.158 0.143667
E.coli

Table 1. Average absorbance results for each test and cell count at 621 nm and 539 nm. This was
done on triplicate plates with triplicate measurements resulting in 9 measurements per test at
each wavelength.
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Figure 1. MTT average absorbance values at 621nm of E. coli infected endothelial cells
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Figure 2. MTT average absorbance values at 539nm of E. coli infected endothelial cells.

Scratch test

The scratch test data is not valuable as none of our images contain points of measurement that
are consistent from before and after scratching. Visually, they did show growth, but as shown in
Figure 3 and 4 of the cell + pinene test, these before and after photos either do not have reference
measurement scales or are not taken at the reference point. Without references being the same

from before and after no assumption or measurements of cell recovery can be made.
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Figure 3. Initial scratch wound of cell + pinene treatment. The image shows a good scratch but
with no measurement bars defined
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Figure 4. After scratch image of cells + pinene treatment. Image taken not in reference to scratch
but with measurement bars.
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