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FOLFIRINOX dose. Then the variance between the two was tested to determine if one treatment had an effect 
of the other. There were three hypotheses for this test; H1: The observed viability between drug dosage groups is 
equal, H2: the observed viability between CAP dosage groups is equal, and H3: there is no interaction between 
the two treatments. For all three hypotheses p < 0.05, so we can reject each one. Student paired t-tests and two-
way ANOVA test followed by post hoc Fisher exact tests (with Bonferroni correction) were then conducted to 
compare each combination treatment with every other experiment group (Table 2).

Dosage combinations were considered synergetic when combination treatment reduced viability significantly 
more than the corresponding CAP or FOLFIRINOX dosage alone. In cases when the FOLFIRINOX dose was 
13.5 µM [5-FU] or higher the drug alone was strong enough to reduce KKU-055 viability to below 30%, and 
this made drug treatment significantly more effective than 1 or 3 min of CAP (cohort = 4, 2/cohort, n = 8 t test 
p < 0.05, Fig. 3, Table 2). With these high doses of drug enhanced efficacy then could not be determined. Statisti-
cally significant for all the drug combinations are indicated in Table 2.

The FOLFIRINOX dose (6.7 µM fluorouracil, 1.7 µM leucovorin, 0.6 µM irinotecan, and 0.5 µM oxaliplatin) 
in combination with 5 min of CAP achieved a 91% reduction in cell viability (Fig. 3). This FOLFIRINOX dose 
in combination with 5 min of CAP was more effective in reducing cell viability than the drug alone (p < 0.001). 
Also, when this dose was combined with 1 min of CAP the combination treatment was statistically more effective 
than 1 min of CAP alone (p < 1 × 10–5). The efficacy of this FOLFIRINOX dose in combination treatments was 

Table 2.   Chart showing the comparison of the reduction of viability between treatment groups. Whether there 
is statistical difference p < 0.005 and if that difference is extremely significant p < 1 × 10–5 (Student’s t test with 
Bonferroni’s correction).
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observed and the drug alone did not statistically reduce cell viability more than CAP alone so this dosage was 
selected for following confocal microscopy and cell cycle analysis.

Decrease in cell proliferation.  Cell proliferation was examined by Ki-67/DAPI co-staining at 6, 24, or 
48 h post CAP, FOLFIRINOX, or combination treatment. The 6.7 µM 5-FU dose of drug (Table 1) was combined 
with 1, 3, and 5 min of CAP. In five images, nuclei that were in focus were outlined and each mean fluorescence 
intensity (MFI) of Ki-67 channel was recorded. The mean of Ki-67 MFI was calculated for each treatment group 
including for No Treatment and Isotype control. A Ki-67+ cell threshold was determined as a cell with a MFI 
greater than the lowest mean of MFI of all groups other than Isotype control. There was a significant (cohort = 3, 
2/cohort, n = 6, t test p < 0.05) decrease in cell count with FOLFIRINOX and 3 min of CAP treatment com-
bined at 6 h compared to no treatment controls (Fig. 4A). In cells treated with combination CAP 3 min and 
FOLFIRINOX, less cells were observed (Fig. 4B,C). All cells were then graded as Ki-67+ or Ki-67- on this scale. 
Representative images at the 3-min CAP timepoint and total cell counts of all timepoints are shown in Fig. 4. 
Ki-67 can be seen co-localized within the outlined nucleoli in cells regardless of treatment group (Fig. 4B,C).

Figure 4.   KKU-055 cells were imaged 6, 24, and 48 h after CAP or CAP and FOLFIRINOX treatments with an 
untreated negative control. (A) The total number of cells in five representative images per treatment condition 
is plotted (cohort = 3, 2/cohort, n = 6, t test). *p < 0.05. (B) Representative images of Ki67 and DAPI staining of 
cells after CAP treatment at 120p for 3 min. (C) Representative images of cells subject to 24 h pretreatment with 
FOLFIRINOX (6.7 µM 5-FU, 1.7 µM leucovorin, 0.6 µM irinotecan, and 0.5 µM oxaliplatin) before CAP at 120p 
for 3 min.


