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IntroductionIntroduction
The pathobiology of alimentary tract (AT) mucositis is complex and there is limited information about the events which lead to the mucosal damage that occurs during 
cancer treatment. Various transcription factors and proinflammatory cytokines are thought to play important roles in the pathogenesis of mucositis.1 The aim of this study 
was to determine the expression of nuclear factor-� B (NF-� B), tumor necrosis factor (TNF) and interleukins-1� (IL-1� ) and -6 (IL-6) in the AT following the administration 
of irinotecan as well as reviewing the histological changes that occur at different sites of the AT.

Materials and MethodsMaterials and Methods
81 female Dark Agouti rats were assigned to either control or experimental groups. Following administration of irinotecan, rats in experimental groups were killed at times 
ranging from 30 minutes to 72 hours. Buccal mucosa, jejunum and colon were collected and standard immunohistochemical techniques were used to identify NF-� B, 
TNF, IL-1� and IL-6 within the tissues. The intensity of the staining was graded in a blinded fashion according to a 4 point scale. H&E stained sections were examined 
with respect to epithelial thickness in the buccal mucosa and crypt length in the intestinal mucosae. Statistical analysis of the data was carried out using an unpaired t-test 
(Graphpad Prism 5). Due to its ordinal nature, immunohistochemical data was assessed using logistic regression models. Statistical analysis was set at p=0.05. 

ResultsResults
Histological features in all tissues were altered by 72 hours (Fig 1-3). Subtle changes were noted in the jejunum and colon as early as 6 hours. The buccal mucosal 
epithelium became atrophic initially before increasing and then becoming thin again, a similar more subtle pattern was observed in the jejunum with respect to crypt 
length. Interestingly in the colon changes in crypt length were the reverse of that seen in the buccal mucosa and jejunum (Fig 6) Gross architectural damage was evident 
in the colon by 72 hours (Fig 3). Tissue levels of NF-� B, TNF and IL-1� and IL-6 peaked at between 2 and 6 hours throughout the alimentary tract (Fig 4-6). Statistically 
significant changes were observed for NF-� B in all tissues, in the buccal mucosa and colon for TNF, in the jejunum and colon for Il-1� and in the buccal mucosa for IL-6.

ConclusionsConclusions
This is the first study to demonstrate a time course for concurrently histological damage at different sites of the AT following chemotherapy. Furthermore this study also 
demonstrated that the expression of NF-� B and pro-inflammatory cytokines occurs throughout the alimentary tract with similar timing, indicating that there may be a 
similar pathway by which mucositis develops in all mucosae. The other interesting feature of this study is that, whilst histological changes were observed in the buccal 
mucosa of the DA rat, they were not as dramatic as that seen in the intestinal mucosa – regardless of this fact, tissue expression of NF-� B and pro-inflammatory 
cytokines is altered, indicating that whilst obvious mucositis may not be occurring, changes are apparent at a subclinical level. This has important clinical implications for 
the management of mucositis, confirming the theory that changes occur in the mucosa before clinical manifestations are apparent.

This study provides additional support for the role of NF-� B and pro-inflammatory cytokines in the pathobiology of mucositis and provides a basis on which to develop 
further studies which will investigate the exact mechanisms behind the development of this side effect of cancer treatment.

Figure 1 – Histological features of the buccal mucosa, control tissue (A) and 48 hours 
following administration of irinotecan (B)

Figure 2 – Histological features of the jejunum, control tissue (A) and 72 hours following 
administration of irinotecan (B)

Figure 3 – Histological features of the colon, control tissue (A) and 72 hours following 
administration of irinotecan (B)
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Figure 4 – From left to right, changes in the 
epithelial thickness of the buccal 
mucosa as well as changes 
occurring in the tissue expression 
of NF-� B, TNF, IL-1� and IL-6 
following irinotecan administration 
over a 72 hour period.
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Figure 5 – From left to right, changes in crypt 
length in the jejunum as well as 
changes in the tissue expression of 
NF-� B, TNF, IL-1� and IL-6 
following irinotecan administration 
over a 72 hour period.
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Figure 6 – From left to right, changes in crypt 
length in the colon as well as 
changes in the tissue expression of 
NF-� B, TNF, IL-1� and IL-6 
following irinotecan administration 
over a 72 hour period.
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