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Ø Candida albicans is a common fungal commensal of human mucosa.
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Day 1-8: little to no damage,
Day 9: damage is more visible
Day 12: peak in damage
Day 15 to Day 20: healing
Figure 5: WT Mice Display Signs of
Damage. Putting this data together, it can
be concluded that WT mice displays signs
of damage after receiving targeted headneck irradiation, and developing OM.
When looking at the percentage of tongue
covered by lesions throughout the time
course, the peak of damage takes place
at Day 12.

Figure 6

Ø Determine Protein levels of IL-23

Conclusions
Aim 1:

Ø Complete a daily kinetic study for IL-17RAKO & IL-23KO
Aim 2:
Ø Wild type mice are susceptible to damage associated with head-neck radiation due to
an upregulation of IL-23Complete a daily kinetic study for IL-17RAKO & IL-23KO

Future Work
Ø Complete a daily kinetic study for IL-17RAKO & IL-23KO
Ø Complete Immunohistochemistry to determine IL-17 protein levels in mouse tongue
tissue that has been exposed to radiation and detected OM.

Figure 2

Ø Determine inflammatory gene expression patterns of IL-23 and IL-17 through qPCR.
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Experimental Model (Aim 2)

Figure 3
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Ø High peak of damage appears on Day 12 in WT mice

Ø Precise role the immune system has in the development of OM as a response of
radiation is still unknown Studies in other systems indicate inflammation produced by
tissue damage is connected to interleukins IL-17 and IL-23.
Experimental Model (Aim 1)
Figure 1

4 Cohorts of mice:
WT Sham
WT Irradiated
IL-23KO Sham
IL-23KO Irradiated

IRRADIATED

Figure 7: Immunohistochemistry results for the WT nonirradiated vs. WT irradiated irradiated
mice. Brown chromogen coloring, where arrows are pointing is representative of IL-23
expression. As expected, the brown chromogen coloring only appeared in the WT irradiated
mice, while the other cohorts had little to no brown staining. The upregulation of IL-23 in WT
mice implicate their susceptibility to damage associated with head-neck irradiation

Ø OM is the development of exposed ulcers on the surface of the tongue and oral mucosal
tissues in response to cancer radiation treatments. OM complicates simple daily
activities: swallowing, talking and often results in increased infections, bad breath,
dryness in mouth and throat, and even blood loss.

3 Cohorts of mice:
Wild Type (WT) – susceptible
IL-23KO Mice
IL-17RAKO Mice
Weight & grooming habits were monitored
Radiation Dose: 20 Gy
Elekta Precise Linear Accelerator (EPLA)
Dr. Parsai from the Dana Cancer center
Irradiated tongues are extracted
Toluidine Blue Staining
Ø Analyze damage of OM using Image J
software to complete lesion quantification

NONIRRADIATED

WILD TYPE

Cancer patients have many side effects in their immune system as a result
of anti-cancer treatments, such as radiation and chemotherapy. However, one
of the most consistent and debilitating complications in patients undergoing
head-neck radiation is Oral Mucositis. Oral Mucositis is characterized as the
painful development of exposed ulceration on the oral mucosal tissue.
Although it is well known that oral mucosa cells are significantly damaged
during these therapeutic radiations, an effective treatment is yet to be
discovered. Preliminary data indicates that the inflammation produced by
tissue damage is connected to a particular interleukin known as IL-17. This
investigation focuses on answering if IL-23 and IL-17, defensive cytokines
located in mucosal tissues, are causing a dysregulation of inflammation in the
oral cavity after head-neck radiation. Based on preliminary data, a reasonable
hypothesis is as follows: Wild type mice are susceptible to damage associated
with head-neck radiation due to an upregulation of IL-17 and IL-23. By
determining the protein levels of IL-23 and IL-17 in tongue tissues exposed in
radiation, data can be further analyzed, thereby resulting in a more complete
understanding of the overall project.

Figure 7

Hypothesis: Wild type mice are
susceptible to damage associated
with head-neck radiation due to an
upregulation of IL-17 and IL-23.

Figure 6: Percent of tongue covered by lesions in WT vs IL-17 RAKO vs. IL-23 KO.
Because we were constrained by the number of mice, we looked at Day 11 and Day 13
hypothesizing that the peak of damage would happen at those particular time points.
When looking at Day 11, there was NOT a statistical difference between the cohorts WT
and IL-17 RAKO in the percentage of tongue covered by lesion. However, there was a
slight increase of damage though on IL-23 KO compared to WT and IL-17 RAKO on
Day 11. By Day 13, the IL-23 seemed to have clear most of damage AND there was
NOT a statistical difference between the cohorts WT and IL-17 RAKO in the percent of
tongue covered by lesions—So we can conclude that we are not sure that we chose the
correct time point to compare these cohorts—so we are going to do another experiment
looking at more data across these knock outs to make sure we actually see the peak
and resolution of damage but right now it seems that perhaps they are following
different kinetics of disease.
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