


Effect of IL-1 inhibitors on A.a.-induced IL-8 expression

Once we demonstrated the effectiveness of our inhibitors, we used them to
neutralize the GEC-excreted IL-1alpha and IL-1beta after bacterial challenge. Inhibitors
of IL-1 did not prevent activation of GECs by A.a., as measured by production of IL-8
excreted in the culture medium. This was the case for stimulation periods of 12 and 18
hours.

Although we cannot rule out possible involvement of intracellular IL-1alpha [35]
our results show that stimulation of epithelium by A.a. occurs independently of secreted
IL-1. This finding was unexpected, given that GECs are capable of producing IL-1alpha
and IL-1beta and respond to these cytokines in the same way as they do to A.a regarding
the IL-8 expression. Given the fact that IL-1alpha is the first mediator that reaches peak
activation soon after bacterial challenge, it seemed likely that excretion of IL-lalpha
would mediate stimulation of GECs by A.a.

To our knowledge, the participation of IL-1 in the IL-8 expression has never been
tested in GECs. In other cells types such autocrine regulation has been demonstrated.
Specifically, in cultured endothelial and pulmonary epithelial cells IL-1alpha has been
shown to be an autocrine regulator of IL-8 production [22, 23]. Porat et al showed that in
PBMCs endogenous IL-1 induced IL-8 after bacterial stimulation [24].

How A.a. effects IL-8 stimulation of GECs is an open question. Here are some
possible answers:

e Perhaps A.a. elicits production of an unidentified host cytokine with functions that
overlap those of IL-1. TNF-alpha seems to be a candidate for this function, but no

data have ever been published about that.
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e Alternatively, direct binding of A.a antigens to endothelial cells may initiate signaling
mechanisms that are used both by IL-8 and by IL-1. That means that IL-8 expression
is completely independent to endogenous IL-1. A proposed way to test this
hypothesis is to knock-out the gene for IL-1 in GECs and to evaluate the IL-8
production after A.a. stimulation. If IL-8 remains unchanged after that, it means that
the above hypothesis is correct and IL-8 and IL-1 are not functionally related. If IL-8
expression is affected (reduced), that leads to the third possibility.

e The third possibility is that IL-8 expression is regulated by an IL-1-dependend
intracrine mechanism. Previous studies by others have shown that IL-1 translation
product undergoes a unique pattern of processing, giving rise to two proteins. One 17-
kDa C-terminal segment, referred to as “mature” or processed IL-1alpha and one 16-
kDa N-terminal propiece. The C-terminal segment is secreted and binds with the IL-1
receptors. The N-terminal piece is actively transported to the nucleus [36]. Here, we
hypothesize that the N-terminal part of IL-1alpha, that is produced in response to the
bacterial challenge, returns to the nucleus and induces the expression of IL-8. As we
mentioned above one way to validate this option is to knock-out the IL-1alpha gene
and to see if IL-8 is affected after bacterial challenge.

These above hypotheses are presented diagrammatically in Figure 3.26. It can be

seen that bacterial stimulation induces IL-1 and IL-8 excretion. The Autocrine hypothesis
is indicated with the bigger question mark ( ? ) and interrupted arrow. The Intractine
hypothesis is indicated with the smaller question mark ( ? ) and continuous arrow. Based

on our results the autocrine hypothesis should be ruled out since IL-1 inhibitors did not

reduce IL-8 expression after A.a. challenge. Further experiments should be performed in
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order to show which one of the remaining 2 hypotheses is true. This will contribute to a
better understanding of the transcriptional activation and autocrine loops involved in

expression of proinflammatory cytokines and their role in periodontal disease.
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Figure 3.27 Possible mechanisms of IL-8 regulation by bacterial induced-IL-1
-Intracrine pathway of IL-8 control involves the direct action of IL-1 within a cell. The
IL-lalpha N-terminal segment is transported to the nucleus soon after IL-lalpha is
synthesized and induces IL-8 expression (small question mark, small solid arrows).
-Autocrine pathway of IL-8 control involves secretion of IL-1 that binds to its receptor,
which is expressed also by the cell. This creates an autocrine loop in which IL-1 acts
back on the cell and induces IL-8. (large question mark, interrupted arrow).

-Parallel pathways indicate that secretion of IL-8 and IL-1 is independent from each
other (large solid arrows).
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CHAPTER 4

CONCLUSIONS

Based on our findings we reached the following conclusions:

1. Both IL-8 and IL-8 receptors are present in gingival epithelial cells (GECs) in vivo and
in vitro

2. A.a extract (A.a.E.) can induce dose- and time-dependent IL.-8 expression in GECs in
vitro

3. In GECs, A.a.E.-induced expression of IL-8 is not the direct result of major IL-8
induction pathways (i.e. LPS or IL-1).

4. GECs are the only cells studied so far that do not respond to LPS by upregulating IL-8
expression

5. In GECs, A.a.E.-induced expression of IL-8 involves a p38 MAPK signal transducing
pathway unlike the IL-1beta-induced IL-8 expression

6. GEC are likely a major source of IL-8 in vivo and in vitro

7. A.a.E.-induced expression of IL-8 in GECs likely contributes to the pathogenesis of

periodontal disease

SIGNIFICANCE

A.a.E.-induced expression of cytokines from GECs likely controls inflammation and
repair in periodontal disease. Thus, GECs can be a potential target for therapeutic

intervention in the future for the treatment of periodontal disease.
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FUTURE DIRECTIONS

Directions for future research relevant to this project include:

Identify the mechanisms of A.a.-induced IL-8 expression. This is an unexplored
field since we don’t really know how A.a. induces IL-8 in GECs. We have taken the
first step by reporting the role of p38 MAP kinase in the signal transduction pathway.

Identify A.a. factors that induce IL-8 expression in GECs. We have shown that
A.a.-induced IL-8 expression is not LPS or IL-1 dependent in GECs. Thus, the
mediating factors are yet to be discovered.

Suppress in vitro and in vivo IL-8 expression by using antibodies against A.a.
virulence factors. Once the virulence factor(s) of A.a. are discovered, they can be
targeted with specific antibodies.

Explore the use of p38 MAPK inhibitors to supress IL-8 expression and
inflammation in vive. Future clinical trials can utilize cytokine inhibitors to
selectively down-regulate the host response to the bacterial antigens without altering
basal cytokine expression.

Characterize other cytokines induced in GECs by A.a. We are currently
investigating the expression of IL-6 in GECs. However, there is a variety of cytokines
to be studied, especially proinflammatory ones, such as TNF-alpha.

Determine the role of IL-1 family members in the expression of other cytokines
in GECs. Even though IL-1 does not mediate IL-8 expression in GECs, it may

mediate expression of other proinflammatory cytokines. This is yet to be investigated.
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